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Abstract
This study investigated the effectiveness of production techniques on the performance of
companies using a case study of the fertilizer manufacturing industry in Zimbabwe. The
study measured the effectiveness of production techniques by the capacity utilization,
machine downtimes and defective rate, which were then tested if they affect profitability
(return on assets) of firms. The study also aimed at investigating the levels of capacity
utilization, machine downtimes and defective rate in the fertilizer manufacturing industry
in Zimbabwe, as well as investigating the factors affecting these variables. Primary data
collected with the help of interview guides, and secondary data were used and analysed
with the help of frequency tables, graphs and the Ordinary Least Squares technique. The
study found out that the level of capacity utilisation was below 50 percent, defective rate
was below 10 percent and machine downtimes were close to 50 percent. It was also
established that, these factors were influenced by the level of capitalisation, level of
effective demand, availability of electricity, availability of fuel, and quality, price and
availability of raw materials. Regarding the impact of capacity utilization, defective rate
and machine downtimes on profitability of fertilizers producing firms, the study found out
their impacts are positive, negative and negative, respectively. Based on these findings,
the study recommended theGovernment to craftpolicies that reduce costs of utilities to
industries, through offering low-cost utilities like electricity, water, fuel and guarantee of
such utilities to be constantly available.The study also recommended thatpolicy makers
should capacitate manufacturing industries through assisting manufacturing firms to
import their key raw materials by helping them in obtaining foreign currency at

concessionary rates.
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CHAPTER 1
INTRODUCTION AND BACKGROUND
1.0 Introduction

Organizational performanceis one of the topical constructs policy makers, financial
regulators, investors and researchers have been grappling with, over the recent years. Such
great concern of these stakeholders comes as a result of the organisational performance
being able to influence the performance of the economy as a whole by
affectingemployment, financial development, and it forms the core focus of the existence
of many organizations.Although, the subject of organizational performance has been
widely studiedin literature,its relationship with production techniques employed by
companies has not been greatly studiedin literature. Production techniques are regarded as
key in the determination of organisational performance in terms of the return on
investment, profit, sales, capacity utilisation and other performance related dimensions or
measures. According to Keitany and Riwo-Abudho (2014),production techniques, which
fall into three main categories:lean, flow, and batch, enable firms to gain and sustain
competitive advantage. Such techniques also enable theorganization to get superior
performance through reduction of wastes, downtimes, number of defectsand other related
costs, andthese aspects measure the effectiveness of thementioned production techniques
(Ohno, 2008).Industries such as the fertilisers industry are nowadays facing a problem of
broad production in their organizations; thus, resulting inlots of wastage, andthis has seen
many companies experiencing problems of waste along the supply chain and the liability
to make the right products for customer satisfaction(Keitany and Riwo-Abudho, 2014). To
this end, the investigation of the relationship between production techniques and the

performance of firms in the fertilizers industry is of great importance.

1.1 Background of the Study

In Zimbabwe, the fertilizer manufacturing industry consists of four major operating
companies: ZimPhos, SableChemical Industries Limited, Zimbabwe Fertilizer Company
(ZFC) and Windmill (Pvt) Limited. The operations of these companies are highly

integrated with ZimPhos and Sable producing primary fertilizer raw materials which are



processed by ZFC and Windmill into finished fertilizers. The technologies used and the
capacities of these four companies are closely matched. For example, the phosphates from
ZimPhos can only be granulated with ammonium nitrate (AN) from Sable but not with
imported urea. Thus, without AN from Sable or phosphates from ZimPhos the whole
industry would fail to function. There are four companies in the industry which basically
trade imported fertilizers. These are Omnia, Farmer’s World, FSG and NutriChem. All
these companies, as well as ZFC and Windmill, operate bulk blending facilities where the
imported pure granular fertilizers, usually of high analysis, are mixed to formulate specific
Nitrogen-Phosphate-Potash (NPK)compounds.

According to the Confederation of Zimbabwe Industries (CZI) (2018), operational costs of
producing fertilizer for the whole industry have been on an upward trend since 2010 (see
figure 1). Companies in the fertilizers industry haveinstalled procedural production
method as a means of improving the organizations’ performance. ZimPhos installed
production method with a capacity to produce 45 000 tons of superphosphates per annum,
and Sable Chemical Industries Limited installed production method with a capacity to
produce 240 000 tones AN per annum. On the secondary production end, there is ZFC and
Windmill (PVT) Limited. ZFC Limited with granulation and blending capacity for 350
000 tones Nitrogen-Phosphate-Potash (NPK) compounds per annum and Windmill (PVT)
Limited with granulation and blending capacity for 350 000 tonnes NPK compounds per
annum. Currently the companies’ sales margins stand at approximately 20% and overall
the companies are in a loss-making trajectory. The profits have taken a negative trendfrom
US$750 000 in 2010 to a loss position of US$1 million in 2018 (CZI, 2018). Figure
1shows the performance of the fertilizer industry for the period 2010 to 2018.



Figure 1.1: Performance of the fertilizer industry for the period 2010 to 2018

Market Performance Indicators of the Fertilizer Industry in
Zimbabwe

2011

Source: CZI (2018)

As shown in figure 1, the fertilizer industry’s profits as a percentage of the total revenue
increased from 30% in 2010 to about 46% in 2018. Although fluctuations in the industry’s
profits can be noted during that period, the overall trend shows an increase in profits.
Also, figure 1 shows that the industry’s production costs as a percentage of total revenue
increased from 42% in 2010 to 69% in 2018 (CZI, 2018). The general trend shows that
production costs increased. It is however sad to notice that the production costs increased
at a faster rate than the profits. Zimphos demolished their sulphuric acid production which
is the major plant input to fertilizer production since sulphuric acid is a major raw material
in fertilizer production. This was done without due consideration of the situation on the
ground which could have been done using plant maintenance module (which is a major
component of the production method a company uses) which could assist in coming with
an informed decision of the efficiencies of the then current system. The reason being that
ZimPhosruns several manufacturing plants on production techniques. This is also the case
with other playersin the fertilizer industry. With reference to ZimPhos, the company has
since been facing challenges in its production techniques as worsened by the shortage of
the much-needed foreign currency. This has worsened the production cost percentage to

total revenue that the company earns thus ultimately affecting the whole industry. This
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shows a gap in the performance of the industry. Costs increased faster than profits

showing inefficiencies in the production techniques.

The existing production methods in the fertilizer industry seem to be causing increased
machine downtimes. This is making the industry unable to keep production running.
Internal records at ZFC (2018) show that on weekly basis, machine downtimes are on
average 10 times (CZI, 2018). Looking at the cost of machine down time, which is
quantified in terms of lost production time and costs of idleness, the performance is very
poor. Looking at the same industry in Zambia and South Africa, at regional level the
Zimbabwean industry is far below regional standards. The situation is worsened by power
outages that have hit the country since July 2019. The industry which is a largest power
consumer is spending the largest part of a day without power. Sometimes power comes
during the night, and during the day the industry is thriving on generators. Shortages in
fuel have worsened the industry situation, with machines and plants lying idle. Machine
downtimes have also translated into reduced capacity utilisation in the industry. The
capacity utilisation of the Zimbabwean fertilizer industry has fallen to below 20% (CZI,
2018). This is not comparably favourable with regional and international standards.
Without power and fuel, the industry cannot operate. The machines and plants are mostly
underutilized. Majority of the fertilizer products are imported. Local industry is not very

functional.

Relating the findings of CZI (2018) to the Manufacturing Industry IT Audit Report
(2018), the costs have been also a product of the gaps which need to be filled with respect
to the inefficiencies associated with the production techniques used in the fertilizer
manufacturing industry. The manufacturing module is a critical component for Fertilizer
manufacturing industry. Since it is its core business, running production without the
manufacturing module presents a challenge to decision makers in terms of cost
management, costing of the finished products or any other decision to do with the
business. The companies are not able to capture the values of work in progress and

finished goods with precision as it currently uses rough estimates.



The current production techniques do not fully record some key information that is
decision critical such as plant efficiency. It also misses other key components of the
production process such as turnaround time, labor, and other direct components of the
manufacturing process. This will also affect the pricing component of fertilizer thus
ultimately affecting market share and profits. In terms of the market share; the Survey
shows that the market share of the local fertilizer manufacturing industry fell from 70% in
2010 to 37% in 2018. CZI (2018) explains that foreign fertilizer producers that sell in
Zimbabwe such as Omnia, Farmer’s World, FSG and NutriChem which manufacture their
fertilizer in countries such as South Africa have low production costs compared to
Zimbabwean fertilizer manufacturers thus putting the local producers at the losing end in

terms of market share.

1.2Statement of the Problem

The background reflects that the production methods that are currently used in the
fertilizer manufacturing industry in Zimbabwe may be causing inefficiencies in their
production. The methods have resulted in increase in the number of defects, decline in
sales and increased down times of machines as well as reduced production capacity levels.
The fall in profits, market share and increase in production costs are alsoindicators that the
existing production techniques are not effective in these fertilizer companies. The
companies are failing to reliably and efficiently produce fertilizer which could have been
a product of effective production methods. As a result,the performance of fertilizers
manufacturing industry has been compromised. The situation in fertilizers manufacturing
industry is such that the existing production methods have made the company’s
performance deteriorate from its previous state. Suchpoor performance of the fertilizer
industry may have negative consequences on the performance of the whole economy as it
may affect, particularly, the performance of the agricultural sector and other sectors that

have backward and forward linkages with the fertilizer industry.

1.3 Research Objectives

The main objective of the research is to assess the impact of production techniques on
firms’ profitability in the fertiliser industry in Zimbabweduring the period 2010 and 2018.
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The study’s specific objectivesare:

i.  To determine the level of machine downtimes,capacity utilization and defective

rate in fertilizer production process in the Zimbabwean fertilizer industry.
ii.  To establish the challenges involved in fertilizer production in Zimbabwe

iili.  To establish the impact of machine downtimes,capacity utilization anddefective
ratein fertilizer production process on the profitability of firms in the Zimbabwean

fertilizer industry.

iv.  To establish the relationship between capacity utilization of firms in the fertilizer

Industry in Zimbabwe and their profitability

1.4 Research Questions

Corresponding to the objectives, this study seeks to answer the question that:What is the
impact of production techniques on firms’ profitability in the Fertiliser Industry in
Zimbabwe during the period 2010 and 2018?

The researcherseeks to answer the following specific questions:

i.  What is the impact of machine downtimes in fertilizer production process on the

profitability of firms in the Zimbabwean fertilizer industry?
ii.  What are the challenges involved in the production of fertilizer in Zimbabwe?

iii. What is the impact of defective rate in fertilizer production process in the

Zimbabwean fertilizer industry on the performance of their firms?

iv.  What is the relationship between capacity utilization of firms in the fertilizer

Industry in Zimbabwe and their profitability?

1.5 Research Hypotheses

The following hypotheses were formed concerning the relationship between the measures
of effectiveness of production methods, particularly, machine downtimes, capacity

utilization and number of defects, and profitability of firms in the fertilizers industry.



Hypothesis 1:

— An increase in the number of machine downtimes is associated with a decrease in

the profitability of firms producing fertilizer in Zimbabwe.

Hypothesis 2:

— An increase in capacity utilisationis associated with anincreasein the profitability

of firms producing fertilizer in Zimbabwe.

Hypothesis 3:

— An increase in thedefective rateis associated with a decrease in the profitability of

firms producing fertilizer in Zimbabwe.

1.6 Delimitation of the Study

The research covered companies namelyZimPhos, Sable Chemical Industries
Limited,ZFC and Windmill (PVT) Limitedusing data covering the period 2010 to 2018.
The research relied on a survey comprising respondents from those companies’ branches
operating in Harare. This means that the research study focused on Harare as the
geographical scope. The study also focused on existing production techniques as applied

to those companies and theirimpact on the profitability of such companies.
1.7 Significance of the Study

From the literature reviewed prior to the beginning of this study, it has emerged clear that
very few if not any researches have been carried out in Zimbabwe so far on the impact of
current production techniques on company performance. Besides being foreign
researches, the studies were done quite a long time ago. Lack of recent literature on the
area of production techniques on company performances a gap that this research seeks to
fill. There has been a gap in that researches on production techniques and company
performance are outdated and have been done outside Zimbabwe; hence this research fills

the identified gap and adds to theory and the body of knowledge.



Fertilizer manufacturing companies are likely to benefit from the study because it assists
them in crafting policies that ensure them how best they can utilize production techniques
to enhance company profitability. Costs and revenue stream can thus be tailored to
enhance performance of fertilizer companies. The study benefits such companies in
identifying gaps regarding the way they operate and measure their performances.
Recommendations to be made from the study help fertilizer companies to perform better

and eventually excel.

Relevant authorities, government included are enlightened on the issues affecting such
fertilizer companies and the industry at large. This enables the government to come up
with strategies and policies meant to enhance the performance of fertilizer companies
taking into account the importance of such firms in the agricultural sector of the country.
Policies and laws can thus be made to enhance theproduction techniques of fertilizer
companies basing on the recommendations in this study. The study also forms a basis for

future studies since it acts as a starting point.

The research is significant as it improved the researcher’s understanding on the impact of
production techniques on profitability of fertilizer manufacturing companies. On a broader
perspective the research helps the researcher in his managerial capacity by benefiting deep
intellectual insights on the concept of production techniques. It sharpens the research

skills of the writer and helps him to link theory to practice.

1.8 Assumptions
The research assumed that:

i.  The production techniques used by companies in the FertilizersManufacturing
Industrythat are analyzed in this study didnot change during the period of study

ii.  The impact ofproduction techniques on organizational performance can be be

easily determined.

iii.  This survey of selected companies fairly represented all companies in the Fertilizer
Manufacturing Industry;thus, all the findings obtained from them were assumed to

apply to all companies in the industry.



iv.  That the sample group was also assumed to typify the whole target population. The
study assumed that the data provided by respondents was correct and a true

reflection of the companies’ information.
1.9 Structure of the Dissertation
The dissertation is structured according to five chapters.
Chapter One:

This chapter introduced the background to the research study. The chapter then outlined
the research problem, objectives, questions and research hypothesis. Significance of the

study and delimitations are also outlined in this chapter.
Chapter Two:

This chapter covers a detailed thematic review of related literature on production methods
and their effectiveness. It discusses in detail definitions, conceptual framework and
empirical evidence on the subject. Analysis of models and perspectives of other authors

regarding the research area are presented in a logical manner.
Chapter Three:

The research methodology is addressed in this chapter. It covers the research process,
design of the research, the philosophy and research approach. The chapter also covers the
sampling design used to arrive at the representative sample from the target population.
Implementation of data collection methods and ethical considerations in carrying out this

study are also detailed in this chapter.
Chapter Four:

This chapter presents the findings and analysis of the primary data collected using a
systematic approach ordered by the research questions. Presentation of secondary and
primary data is made and described. Research aims and objectives are achieved in this
chapter. Findings of the literature review are evaluated to findings in this chapter, and in-

depth discussions are provided in relation to each of the research objectives.



Chapter Five:

Chapter five then concludes the research with a discussion of the main findings by
summarizing the level of achievement of each research aim and objective. It then draws
conclusions and offers solutions to the problem statement. This chapter also comprises of
acknowledgement of limitations of the study and proffers scope for future studies in the

same research area.
1.10 Chapter Summary

The chapter provides a background on production methods and their effectiveness in
Zimbabwe and beyond. The statement of the problem, research objectives, questions and
hypothesis are then presented. Subsequently, a detailed discussion on why this study is
beneficial to societies, policy makers and academia was made. The chapter then wraps up
with a discussion of the scope of the study, its limitations and the outline of this paper.
The next chapter focuseson the review of related theoretical and empirical literature on the

research topic.
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CHAPTER 2

LITERATURE REVIEW
2.1 Introduction

This chapter presents the review of literature regarding effectiveness of production
techniques on company performance in manufacturing industry. The chapter contains the
theoretical framework which looks at lean production, flow production, batch production
and performance mainly as measured by machine downtimes in production process,
capacity utilization in production process and defective rate in production process. The
conceptual framework explains the relationship between the production issues and
company performance. The chapter also explores past studies done in developed

countries, emerging and developing countries and the current situation in Zimbabwe.

2.2 Explanation of the Search Strategy for the Literature

In search for the literature, the study aimed at researches that were carried out by
noteworthy scholars and authors, that made contributions to the research area and that are
recent. In this sense, studies that were related to the effectiveness of production techniques
in improving the performance of firms were first considered. However, the researcher
noted that researches directly related to this subjected were verylimited;hence, the
empirical review considered other relevant studies.Regardless of this factor the researcher
maintained the position that not every source can be reviewed, but a study that is credible

and was conducted recently can be reviewed so as to critically analyse up-to-date sources.
2.3 Overview of Production Techniques Employed by Industries
2.3.1 Lean Production

Lean manufacturing is defined as "A philosophy, based on the Toyota Production System,
and other Japanese management practices that strives to shorten the time line between the
customer order and the shipment of the final product, by consistent elimination of waste"
(Singh, 2017). All types of companies, manufacturing, process, distribution, software
development or financial services can benefit from adopting lean philosophy. As long as a
company can identify a value stream, from when the customer orders product to when

they receive it, lean principles can be applied and waste removed. (Singh, 2017). Also,
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lean manufacturing is: "Adding value by eliminating waste, being responsive to change,
focusing on quality, and enhancing the effectiveness of work force™ (Liker, 2004).
Another definition for lean manufacturing is that "it is a systematic approach to identify
and eliminate waste (non-value-added activities) through continuous improvement by
following the product at the pull of the customer in pursuit of perfection” (Czarnecki and
Loyd, 1998). Also, lean manufacturing is: "A manufacturing philosophy that shortens the
time between customer order and the product build/shipment by eliminating sources of
waste" (Liker and Lamb, 2000).

2.3.2 Flow Production Technique

This method is used when individual products move from stage to stage of the production
process as soon as they are ready, without having to wait for any other products (Surridge
and Gillespie, 2014). Flow which is also called continuous production is a method used to
manufacture, produce, or process materials without interruption. Continuous production is
called a continuous process or a continuous flow process because the materials, either dry
bulk or fluids that are being processed are continuously in motion, undergoing chemical
reactions or subject to mechanical or heat treatment. Continuous usually means operating
24 hours per day, seven days per week with infrequent maintenance shutdowns, such as
semi-annual or annual. Some chemical plants can operate for more than one or two years
without a shutdown (Shingo, 2018).

Flow production systems are capable of producing large quantities of output in a relatively
short time and so it suits industries where the demand for the product in question is high
and consistent (Jewell and Marcouse, 2006). It also suits the production of large numbers
of a standardizeditem that only requires minimal alterations. This is why it is often
referred to as mass production. Flow production involves a continuous movement of items
through the production process (Muffatto, 2016). This means that when one task is
finished the next task must start immediately. Therefore, the time taken on each task must
be the same. Flow production (often known as mass production) involves the use of
production lines such as in a car manufacturer where doors, engines, bonnets and wheels
are added to a chassis as it moves along the assembly line. It is appropriate when firms are
looking to produce a high volume of similar items. Some of the big brand names that have

consistently high demand are most suitable for this type of production (Shingo, 2018).
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Flow production usually takes place on a production line — hence the use of the term line
production (Stimpson and Smith, 2011).

Some common continuous processes are Oil refining, Chemicals, Synthetic fibers,
Fertilizers Pulp and paper, Blast furnace (iron), Metal smelting, Power stations, Natural
gas processing, Sanitary waste water treatment, Continuous casting of steel, Rotary kilns
for processing lime or cement, Float glass, Production workers in continuous production
commonly work in rotating shifts (Keitany and Riwo-Abudho, 2014). Processes are
operated continuously for practical as well as economic reasons. Most of these industries
are very capital intensive and the management is therefore very concerned about lost
operating time (Wernerfelt, 2017). Shutting down and starting up many continuous
processes typically results in off quality product that must be reprocessed or disposed of.
Many tanks, vessels and pipes cannot be left full of materials because of unwanted
chemical reactions, settling of suspended materials or crystallization or hardening of
materials (Keitany and Riwo-Abudho, 2014). Also, cycling temperatures and pressures
from starting up and shutting down certain processes (line kilns, blast furnaces, pressure
vessels, etc.) may cause metal fatigue or other wear from pressure or thermal cycling. In
the more complex operations, there are sequential shut down and start up procedures that
must be carefully followed in order to protect personnel and equipment. Typically, a start
up or shut down will take several hours. Continuous processes use process control to
automate and control operational variables such as flow rates, tank levels, pressures,

temperatures and machine speeds (Teece, Pisano and Shuen, 2017).
2.3.3 Batch Production Technique

Batch production is a technique used in manufacturing, in which the object in question is
created stage by stage over a series of workstations (Stimpson and Smith, 2011). Batch
production is common in bakeries and in the manufacture of sports shoes, pharmaceutical
ingredients, purifying water (APIs), inks, paints and adhesives. In the manufacture of inks
and paints, a technique called a color-run is used. A color-run is where one manufactures
the lightest color first, such as light yellow followed by the next increasingly darker color
such as orange, then red and so on until reaching black and then starts over again. This
minimizes the cleanup and reconfiguring of the machinery between each batch (Altekar,
2015). White (by which is meant opaque paint, not transparent ink) is the only color that

cannot be used in a color-run because a small amount of white pigment can adversely
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affect the medium colors. The chemical, tire, and process industry (CPT) segment uses a

combination of batch and process manufacturing depending the product and plant.

There are several advantages of batch production; it can reduce initial capital outlay
because a single production line can be used to produce several products. As shown in the
example, batch production can be useful for small businesses who cannot afford to run
continuous production lines (Altekar, 2015). If a retailer buys a batch of a product that
does not sell, then the producer can cease production without having to sustain huge
losses. Batch production is also useful for a factory that makes seasonal items, products
for which it is difficult to forecast demand, a trial run for production, or products that have
a high profit margin. Batch production also has disadvantages (Surridge and Gillespie,
2014). There are inefficiencies associated with batch production as equipment must be
stopped, re-configured, and its output tested before the next batch can be produced. Batch
production makes products in separate groups and the products in each batch go through
the whole production process together (Stimpson and Smith, 2011). The production
process involves a number of distinct stages and the defining feature of batch production
is that every unit in the batch must go through an individual production stage before the
batch as a whole moves on to the next stage (Bicheno, 2007).

2.4 Measures of Company Performance

Company performance can be defined as theearnings of the firm or consistency of cash
inflows of the firm (Kouser et al., 2012).There are several methods of measuring
profitability of a firm such as returnon assets, return on equity and return on sales. Return
on assets is the measure of how well a company uses itsassets to generate profit.Return on
sales is earning of the firm from every rupee of the sale andshows a short-term
performance of the company. Return on equity is the measure of the firm to earna profit
from the money invested by the shareholders. Return on assets and return on equity give a
long-termview of the performance of the firm (Vijayakumar and Devi, 2011). This study
used return on assets as a measure of company profitability as this is the measure thatis

widely used in measuring profitability in literature.

2.4.1 Machine Downtimes in Production Process

According to Arrow (2017), downtime is any period of time when a machine is not in

production. Downtimes are considered as break times. Downtimes are regular planned
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times and usually involve unpaid lunch and paid breaks. During a downtime the
production does not run. Downtime can be categorized to help identify patterns in
machine performance (Arrow, 2017). It receives a high level of attention since equipment
failures and breakdowns are highly visible. However, as visible as downtime often fis,
most companies significantly underestimate their true downtime, and over 80% of
companies are unable to calculate their true downtime costs correctly. The greatest
expense is caused by unplanned downtime (Arrow, 2017). Unplanned downtime is
downtime that occurs unexpectedly or as a result of a failure. Common categories of
unplanned downtime include excessive tool changeover, excessive job changeover, lack
of operator, and unplanned machine maintenance.When unplanned downtime occurs, no
value is being produced but the cost of overhead operations continues to grow, which
directly impacts a company's bottom line. From this discussion it can be inferred that
downtimes can negatively affect performance of firms when they are planned and

negatively affect performance when they are unplanned.

2.4.2 Capacity Utilization in Production Process

Capacity utilization is a percentage measure which indicates the amount of available
capacity that is being used to supply current demand (Muffatto, 2016). It is a good
indicator of business and market conditions as when times are good most plants are able
to run at close to 70-80% capacity utilization and in some cases all the way up to 100%.
Capacity utilization is a widely used operational measure in many industries in the
strategic capacity and business planning functions of many organizations. It can be used
as a measure which helps determine optimum timing of capacity expansions, entry into
new markets, market exits, cost curves for different manufacturers and profitability
(Hamel and Prahalad, 2015). Capacity utilization, along with other information, can also
be used in operations and production management to calculate the average marginal cost
of production, the split between fixed and variable costs, inventory, manning, overtime
costs, and engineering/maintenance costs (Hamel and Prahalad, 2015). The capacity
utilization varies among different industries, inventory/production models, stock building
cycles, seasonal demand cycles, and warehousing practices. It is important to set the aim
capacity utilization rate with consideration to customer demands first and the other factors
mentioned above (Emiliani, 2016). It may be that several aim rates will be set for different

times in a year or business cycle.
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When capacity utilization is at a high level it is important that most gross production is
actually saleable production. This means the production process must produce minimal
waste, monitor its safety stock levels and be efficient (Ferdows and Meyer, 2010). Lean
manufacturing principles are valuable in achieving these required efficiencies, as a lean
well-run production process will maximize revenue for the business and also cut down

customer lead times.

2.4.3 Defective Rate in Production Process

A principal cause of waste in a production process is the introduction of defects (Convis,
2013). The possibility of defects leads to the necessity of inspection. The results of
inspection may be the discard of the product as scrap or routing to a rework facility. The
discovery and repair or discard of defective items results in additional variability in the
production process. There is also the possibility that a product with an undiscovered
defect is shipped to the customer (Boyer and Sovilla, 2013). When the customer
ultimately discovers the defect there is the cost of warrantee repair and the loss of

customer good will. All these results are waste.

2.4.4 Sales Growth

Sales growth is defined as an increase in sales from one period to another. According to
Vijayakumar and Devi(2011), sales growth is usually a result of change in demand of
product or service that is supplied by the company. An increase in sales directly leads to
an increasein revenue and thereby leading to an increase in profits. Therefore, a rise in
sales growth rate positively affects profitability of a firm. This study used sales growth
rate, which is calculated as the change in sales divided by the initial sales. This way of
measuring sales growth rate is considered as easy in literature and is widely used to
measure the impact of sales growth on firm profitability (Kouser et al., 2012; Margaretha,
and Suparti, 2016; Jang and Park, 2018).

2.4.5 Firm Size

According to Shaheen and Malik (2012),firm size is defined as thequantity and array of
production capability and potential afirm possesses or the quantity and diversity of
services afirm can make available concurrently to its clients. Thesize of a firm is very

essential in today’s world due to thephenomenon of economies of scale. Bigger firms
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canmanufacture items on much lower costs in contrast tosmaller firms. Firms of the
modern era look to increasetheir size so as to get a competitive edge on theircompetitors
by lowering production costs and increasingtheir market share. According to Abdurahman
et al. (2003), the nature of the relationship thatexists between firm size and profitability is
an essentialmatter that may shed some light on the factors thatenhance profits. In this
sense, firm size is a significant variable that may affect profitability of a firm, and this
study treated firm size as a control variable between the relationship between capacity
utilization, machine downtimes and defective rate, and performance. By following Dogan
(2013) and John and Adebayo (2013), this study measured firm size by the total assets of

a firm expressed in logarithm form.

2.5Production Theories Determining Manufacturing Techniques Adoptionin

Manufacturing Industries

This section looks at theories that can explain the choice made by a manufacturing
company when choosing a production method to use. Theories in this area are quite
scanty, despite efforts to search through literature. However, the Technology Acceptance
Model was found more applicable in explaining why a certain production method can be

chosen by a manufacturing firm.
2.5.1 Technological Acceptance Model

The Technological Acceptance Model (TAM) explains why a technology can be accepted
by users, and the major reasons cited for acceptance or rejection of a technology being the
perceived usefulness and the perceived ease of use of the technology (Davis, 2009). This
study takes the technological aspect of the theory to mean the production method that a
firm can choose. The perceived usefulness of the method in terms of producing the actual
product specifications required is a factor that is considered when a firm is deciding on the
production method, and the perceived ease of use of the production method, such as the
costs of installation and the technological or expertise requirements to run and maintain

the production method.

TAM is an extension of the Theory of Reasoned Action (TRA) by Ajzen and Fishbein
(Kumar, 2018) which was initiated by Davis (1986) and has gone through a series of

validations and modifications. The purpose of TAM is to give a description of factors that
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govern the acceptance of technology as well as give prudent theoretical explanatory model
(Bourchard, 2010). According to Ducey (2013) the variables covered in the TAM are
Perceived Ease of Use and Perceived Usefulness, and are critical success factors on the
technology acceptance as well as user behaviour.

Teo (2013) alluded that the TAM theory observes several factors promote the usage as
well as acceptance of technology. He further explained individual differences, beliefs,
attitudes, social as well as situational influences as determinants that foster interaction of
the usage of technology, and the promotion of the acceptance or rejection of technology.
Makanjee and Chirongwe (2014) allude that individual behaviour is usually influenced by
an intention to accept or reject technology usage. Therefore, the intention to use
technology is as a result of the behavioural intention to accept or reject technology. The

two main variables of TAM are reviewed below.
2.5.2 Perceived Usefulness (PU)

Lombardi (2017) noted that according to TAM, perceived usefulness is the extent to
which one believes the use of a certain technological improves the job to be done. He
further explains that such a perception is brought about by the thought that capacity
acquired advertently effects performance. Suhartono (2012) highlighted that according to
the TAM theory, a technology is only accepted if its usefulness that is perceived by the
stakeholders is positive, such that the users feel that the technology is of some important
use for them if adopted. As a result, Makanjee and Chirongwe (2014) argue that
technology reinforces performance and smoothens processes, hence proving its
usefulness. The TAM undoubtedly presents value to several researchers through improved
and effective service delivery, an important factor in the technology adoption process
(Makanjee and Chirongwe, 2014). This theory was considered relevant as it suggested that
a production method can only be accepted if it results in the production of fertilizers as
intended by the fertiliser companies. If the required product type, design, texture and
forms cannot be produced by a certain production method, then that method cannot be
rationally accepted.
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2.5.3Perceived Ease of Use (PEOU)

Davis (2009) stated that the PEOU is the extent to which individuals think about how easy
it would be to utilise a particular system, and easier to operate applications face minimal
rejection possibilities from users. Zhu and Hsu (2012) add that perceived ease of use
shows the degree to which an individual agrees that certain technologies are less complex
and hassle free. Characteristics of such a system help ease technological usage
consequently leading to enhanced and effective service provision. Nanthida (2012)
highlights several factors affecting ease of technological use such as technical equipment
support, job expertise and information resources. Davis (2009) considers factors such as
the perception of external control, self-efficacy, using the internet, behavioural intention

to use information anxiety are critical in evaluating perceived ease of use.

The TAM theory as whole was considered to be of much importance to the study. Using
its two major variables, the TAM theory envisages the conditions that production methods
can be adopted on. The perceived usefulness can relate to the uses of a production
method, as perceived by the manufacturing firm, such that the extent to which a method is
considered useful determines the probability of its adoption. Also, when it comes to
PEOU, the extent to which the firm’s stakeholders perceive a given production method to
be easy to use when adopted can determine the probability of the production method to be

implemented or employed.

2.6Challenges Faced by the Fertilizer Manufacturing Industry

Hearnden (1995) identified five areas besides information technology that affect business

viability these being losses of:

=

Buildings

2. key personnel

3. Proprietyinformation
4. Telephone systems

5. Corporate stationery
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On the other hand Pugh and Hickson (1989) highlighted that the ability to acquire and
maintain human and material resources, was crucial for organizational viability. A
company should consider its resources and capabilities when crafting its strategy as they
are the principal sources of the firm’s profitability. A company’s ability to earn a rate of
profit in surplus of its cost of capital is dependent upon the attractiveness of the industrial
sector in which it operates and the establishment of competitive advantage over its
competitors (Grant, 1991). Cost of capital is affected by the sources of capital the
company chooses to use. Company capital structure influences its liquidity and
profitability. The choice of organizational strategy is reliant on the resources a company
have (Almeida & Campello, 2007).

Grant (1991) identified the following factors as crucial for ensuring company profitability

and viability:
1. Scale-efficient plants
2. Superior process technology
3. Owner of low costs sources of raw materials

4. Access to low wage labour

Business viability is affected by the firm’s inability to pay their financial obligations
(Buddelmeyer, Jensen, & Webster, 2006). The ability of a company to meet its financial
obligations is determined by its net cash flow. Net cash flow indicates the level of pricing
and volume of activity against the costs of production (Macve, 1997). Production
efficiency which is determined by adoption of new technology, market penetration
capacity utilization and costs, governs company viability (Buddelmeyer et al., 2006).
These factors affect company costs and profitability. In their model Buddelmeyer et al

(2006) said profitability is affected by the following factors:

Capital structure
Capacity utilization

Amount of production output

> w0 e

Costs of products

20



5. Rate of interest on borrowed funds

6. Labour costs

Changes in marketing dynamics affect product demand or supply, forcing price changes.
The price changes causes decline in equilibrium price which results in decrease in

profitability and subsequently loss of viability (Quirmbach, 1988).

2.6.1 Capital Structure

Because of its importance in enhancing company operations and performance, capital
structure studies have been undertaken to determine and develop theories to enhance the
capital mix, suitable to maximize profits and ensure viability (Uremadu 2012). The capital
of a company, according to Akinsulire (2002), is a reserve of money, possessed by an
individual or a firm, that might be invested, in order to earn income, but for which it is
anticipated not to diminish. If the capital of a company diminishes, the company will not

have funds to finance its operations and its viability will be at risk (Umeradu, 2004).

Organization’s capital is the pool of funds that the company commits to its fixed assets, to
inventories, to account receivables, and to cash or marketable securities (Umeradu, 2004).
Economists see capital as every material that can be consumed in production process to
generate wealth. These materials are termed factors of production, and consist of man,
machine, money and information (Efobi, 2008). A firm must devise methods of choosing
the best component of its capital to be used in the company’s operations to elevate its
productivity and realize performance (Uremadu 2012). The company aptitude to
successfully choose ample sources of capital to finance its operations distinguishes a good
and poorly managed capital structure (Efobi, 2008). A relationship between the mixtures
of classes of capital used by the firm in funding its operations is termed capital structure
(Uremadu, 2004).

Corporate capital structure influences a firm’s profitability. According to Almeida and
Campbell (2007) a negative relationship exists between profits and external financing,
including debt financing. Contrary to this belief, some authors are of the opinion that more
profitable firms should depend on debt to finance their investments if they are to benefit
from tax shields advantages gained from interest repayments (Graham, 2000). The chief
capital structure policy espoused by a firm consist of debt, total equity, mix of debt and
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equity, reserves, and retained earnings (Fob, 2008). Adopting any of these mix, have an
effect on the structure of the company’s capital and accordingly profitability. Capital
structure influences the liquidity and profitability of a firm (Raceme, Zulfiquar and
Mustafa, 2007). A firm’s capital structure consists of long term and short term finance
sources (Myers, 1984). Long term sources include debt and equity financing whilst short
term include cash and retained earnings. Zoppa and McMahon (2002) agreed with Myers
but also added that long term debt financing also include debentures, they also included
new capital from existing shareholders and from outside investors and venture capitalists.
The pecking order theory specify that firms capital structure ranges from internal

financing to external financing (Myers, 1984).

Capital availability and cost, poor infrastructure, specifically power shortages and cost,
economic policies volatility, high labour costs and unyielding labour laws have all been
identified as the major factors having a negative impact on capacity utilization and the
general business environment in Zimbabwe in 2012, (CZI, 2012). The factors have led to
capital flight and reluctance of foreign investors to make meaningful investment in
Zimbabwe (CZI, 2012). This has stifled efforts to replace dilapidated and outdated
inefficient equipment and machinery, resulting in most manufacturing companies having

low production output and a high cost structure (CZI, 2012).

The dwindling of capital inflows invested on the Zimbabwe Stock Exchange adversely
affected liquidity management (Chagwiza, 2012). The deficit in the balance of payments
against a very high domestic credit demand has resulted in lower access to liquidity,
which is slowing growth. The banks' ratio of loan to deposit rates is questionable
(Chagwiza, 2012). According to the Reserve Bank of Zimbabwe (2011) some financial
intermediaries are keeping massive domestic deposits that they are not channeling on to
the manufacturing sectors of the economy. Businesses are now sourcing for offshore loans

because local institutions are hesitant to extend their lines of credit to them to recapitalize.

According to Chagwiza (2012) financial institutions have resorted to short term loans that
carry punitive interest rates of around 22 percent compared to 6 percent offered by South
African financial institutions. This makes the funding inappropriate for capital projects
which are essential for the recovery of the productive sector, especially the fertilizer
industry. Zimbabwe's banking industry is grappling with a liquidity crisis, which has
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destabilized its capacity to lend (Chagwiza, 2012). According to Chagwiza (2012),
companies in Zimbabwe have capital structure composed of mostly short term loans that
carry punitive interest rate of around 22%, this has adversely affected the amount of
capital available to refurbish plant and equipment, order critical spare parts, as well as
order adequate raw materials to run the plants at optimum capacity utilization (CZI,
2012). Fertilizer manufacturing plants due to their acidic and corrosive nature require

regular service and maintenance.

2.6.2 Capacity Utilization

According to Slack, Chambers and Johnston (2008) capacity utilization is defined as the
relation of actual output to design capacity and design capacity is the capacity the
engineers had in mind when the plant was commissioned. Improved resource utilization is
essential for increased profitability (D’Aveni, 1989). In their study Hammesfahr et al.
(1993) concluded that capacity utilization has an effect on company profitability. Banker
et al. (1998) established that capacity utilization is connected with changes in overall
profitability, whilst Baltagi et al. (1998) found that excess capacity is the primary reason
for losses in the U.S. airline industry. Goldar and Renganathan (1991) highlighted that the

determinants of capacity utilization for most industries are demand-constrained.

Determining the size of production capacity and its utilization is important to any
company. Capacity affects the total costs and the separate utilization of the fixed costs
(Besta 2013). There are two types of production capacity i.e. machinery (technological)
equipment and labour force. Raw materials, power and foreign currency shortages
together with labor unrest, shrinkage of demand have been cited as the causes of capacity
underutilization (Mahavidyalaya, 2013). In their study of capacity utilization using the
economic measure Vishwanathan and Mukhopadhyay (1991) concluded that companies
could reduce their manufacturing cost by moving to the minimum point of short run
average cost curve. Making full use of the manufacturing capacity utilization increases

output, income and employment (Burange, 1992).

Higher capacity utilization ensures longer production runs. In his studies Alcorta (1995)
concluded that product-scale economies arise from cost reductions owing to the division
of labour and workers and equipment specialization. Longer production runs permits the

separation of tasks and for workers to do their individual jobs rapidly and
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precisely(Alcorta, 1995). Long production runs avoid loss of time and effort related to
moving from one job to another. Fertilizer plans start ups are very costly as they require
large quantities of diesel to warm up the plant, and it takes 3 days to oil fire the plant
before actual production commences. Lower capacity utilization means there will be
numerous start/stops which cause costs to rise thus reducing the profitability and viability
of the company (ZimPhos Manual, 2000). In the case of fertilizer manufacturers there
was a significant drop in fertilizer demands as a result of the fast track land reform
program (Mudimu, 2006). Fertilizer output declined from 1990 to 2009, owing to
declining demand, lack of foreign currency to import raw materials and spare parts to
repair the aging plant and equipment, transport problems, rising energy costs and dropping

fertilizer manufacturing profitability, (Mudimu, 2006).

2.6.3 Cash Flow

Cash flow is the amount of cash generated from all sources within a specific period of
time. Cash flow information aids its usersin attaining the applicable information relating
to the use and basis of almost the whole financial income for a specific period of time
(Rose et al, 2007). Exclusively, the cash flow statement contains details of investing,
operating and financing activities (Macve, 1997). Net income is a good evaluation of the
monetary accomplishment of an organization’s key operations. It indicates the degree to
which the pricing and volume of activity measure up to the expenses incurred in the
provision of the product or service. Cash flow points out the degree of a company’s
capability to fund its financial obligations. Positive cash flow permits a company to meet
payroll, pay suppliers, meet debt payments and make distributions to owners (Genesis
Financial Consultants, 2010).

Cash flow is the amount of cash generated from all sources within a specific period of
time. Cash flow information aids its users in attaining the applicable information relating
to the use and basis of almost the whole financial income for a specific period of time,
(Rose et al., 2007). Exclusively, the cash flow statement contains details of investing,

operating and financing activities (Macve, 1997).

A humble way of analyzing the performance of a company is that such a company should
be able to generate revenue together with profits. In the event that a business realizes real
profits, chances are that such a business shall also experience an operating cash flow

24



(Ferris et al, 2002). A business must be able generate positive cash flows from its
operating activities its itis to be viable. Fertilizer manufacturing requires a high cash
outlay and the company must be able to generate its own cash from its operating activities
if it is to finance its operations and be viable.

2.6.4 Changes in the Market Dynamics
The international economics glossary defines market dynamics as the process by which
market adjustments take place (http://www-personal.umich.edu). Mattson, (2003) defined

market dynamics as the pricing signals that are produced as a consequence of altering
supply and demand levels in a particular market. Market dynamics depict the dynamic, or
varying, price signals that result from the frequent changes in both supply and demand of
any particular product. Changes in either the supply or demand for a particular product
compel a corresponding change in the other; these variances cause pricing signals. Market

dynamics are outside the control of any firm, (Mattson, 2003).

When demand shifts, the resultant decline in the equilibrium price, causes a decline in
industry profitability (Quirmbach, 1988). In a non-competitive business environment with
free-entry, the opposite implication happens; a reduction in the equilibrium price
subsequent to a demand shift is both an essential and a ample condition for improved
industry profitability (Hamilton n.d.).

There are two types of demand shifts that induce entry in an oligopolistic equilibrium,
namely, parallel upwards demand shifts and clockwise rotations of demand through the
equilibrium point. The two cases have exhibited different effects on market performance
as a result of entry. Industry output expands when entry occurs for a parallel upward shift
in demand (Seade, 1980); whilst for the clockwise rotation of demand through the
equilibrium point, the response is that output contracts when entry occurs. Demand shifts
in free-entry equilibrium also have inference for changes in industry concentration, market
power and profitability. A firm’s output is directly related to the industry profitability in
response to demand shifts. Industry profitability is inversely correlated to incumbent

price-cost margins when marginal costs are non-diminishing, (Hamilton n.d.).

Increased profitability is also connected with a decline in the equilibrium number of firms,
whence increased profitability tends to occur with heightened industry concentration
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(Clarke and Davies, 1982). The land reform programme in Zimbabwe led to the
deregulation of the agriculture markets. Nevertheless, because of the customary features
of the Zimbabwean economy and the restricted size of each commodity market, there
were not adequate buyers to ensure strong competition. For most commodities oligopolies
were the norm (FAOQ, 2006).

In Zimbabwe low prices of commodities reduced farmers’ disposal income resulting in
low demand for fertilisers thus affecting productivity and profitability in the fertilizer
industry. Following the agrarian reform in 2000, the country was plunged into various
problems varying from foreign currency shortages, political instability and hyperinflation
and this affected fertilizer production and consumption (FAO, 2006). Crop productivity
dropped significantly and this was compounded by a series of droughts. The government
tried to intervene by distributing subsidized seed and fertilizers to the new farmers while
the bulk of the farming community continued accessing fertilizers from the private sector
which was expensive and in short supply. The government programme was adversely
affected by bureaucracy, corruption, and prevalent failure to pay and it failed to arouse
increased productivity (FAO, 2006).

Demand for fertilizers is affected by a number of factors. The following factors are the

major ones:

Fertilizer availability
Easy access to commodity markets.
Fertilizer use knowledge.

Access to credit facilities.

o ~ w D

Availability of government subsidies.

Fertilizers should be readily available when farmers want to purchase and use them.
Farmersin developing countries buy fertilizer only when the outlet is within walking
distance. The majority of the subsistence farmers have no capacity to buy a 50 bag of
fertilizer. It is desirable to sell fertilizers in smaller quantities of 1, 2, 5 and 10kg, where
small subsistence farmers predominate (Bream, 2013). Farmers must have easy access to

markets to sell their produce if they are to purchase fertilizers. This can be achieved by
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improving the road network, which is normally a government responsibility. Farmers will
only use fertilizer if it is profitable to do so. There are three commonly used measures of
profitability and these are (Moukhariq, 2013):

v" The crop/fertilizer price ratio which is a measure of the amount of produce in

kilograms that is required to buy one kilogram of fertilizer.

v" The value/cost ratio, which is a measure of the yield increases due to fertilizer and
the cost of the fertilizer associated with the increase in yield.

v The benefit/cost ratio which is calculated by dividing the value of the yield

increase by all the costs that went in to producing.

According to Sanjuan (2013), lack of knowledge is prevalent, as a result of poor
coordination between those working in research and those working as extension officers.
In order to protect the soil resource, promote the use of fertilizers to compensate for
excessive withdrawal of soil nutrients as a result of increased land use, encourage the

sustainable use of fertilizers the following needs to be done:

v" Local research and technical training

v" Promoting the agronomic and economic advantages of fertilizer used and its

positive impact on the productivity of crops.

v Informing the society about the importance of caring for the soil.
v" Use of demonstration on farmers field

v"Information exchange through farm visits, radio and television

Farmers usually obtain credit from banks at the beginning of the farming season to
purchase fertilizers and other inputs. A crucial factor from the policy point of view is that
credit will only be provided if the agricultural sector is profitable, otherwise it will not be
worth the risk (Sanjuan, 2013). In as far as the crop price is the major factor affecting the

demand for fertilizers; the fertilizers price is also significant.
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Viability of the fertilizer industry is determined by the demand and supply of the
fertilizers. The drivers of demand vary depending on the political socio-economic
situation of each country. In Brazil’s fertilizer consumption increased by 161% from
1995 to 2011. The major drivers in the growth were; population increase, a 24% increase
in the cropped area and low soil fertility. Brazil’s soils have very low fertility with
inadequate N, P and K (Prochnow, 2013). The increase in fertilizer demand increased
profitability and viability of the Brazilian fertilizer manufacturers.

In Japan and China research by Oda and Fusuo (2013) proved that implementation of
agricultural best practices, knowledge transfer and extension services increases crop

yields, increases fertilizer usage and reduces farming environmental impacts.

Studies by Sanjuan (2013) showed that in Argentina fertilizer consumption increased from
0.3 million tons in 1990 to 3.6 million tons in 2011 as a result of research and training
adapted to local conditions, provision of updates on the fertilizer market, promotion of
proper nutrient balance, training society on importance of soil caring and contributing to
sustainable agriculture. The increase in fertilizer consumption led to an increase in the
domestic fertilizer production. Subsequently the share of domestic fertilizers in total
national fertilizer consumption also increased from 15% in 1992 to 40% in 2011 (Sanjuan,
2013).

Government policy was cited by Piffer (2013) as a major driver of fertilizer demand.

In his research he concluded that Mexican agriculture should have consumed 7 — 8 metric
tons of fertilizer per year but had consumed only 3.5 million mt as a result of lack of an
enabling government policy to take advantage of the huge potential (Piffer, 2013). In
other Asian countries government policies of reducing the fertilizer industry profit
margins, putting restrictions on fertilizer imports/exports and controlling the fertilizer
supply and distribution constrained the growth of the fertilizer sector in those countries
(Kapur, 2014).

According to Kapur (2014) subsidies have played a crucial part in increasing fertilizer use

and agricultural productivity. Fertilizer subsidies have different forms based on the
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political, socio-economic factors for each particular country. Subsistence farmersin the

developing countries benefited considerably from fertilizer subsidies (Kapur, 2014).

In New Zealand the Fertilizer Association of New Zealand (FANZ) funds research, trains
farmers, actively participants in government and local body working groups, works
closely with other players in the agricultural sector to promote responsible nutrient

management and fertilizer use (Mladenov, 2014).

Smallholder farmers make up 75% of the world’s poor. They are mainly subsistence
farmers who hardly grow enough to feed their families. The challenges that are faced by
the subsistence farmers as cited by Bream (2013) are; lack of fertilizer use knowledge,
lack of good farming technologies and techniques, lack of capital and inaccessible
farming inputs. Studies carried out by One Acre Fund in Burundi, Kenya and Rwanda
demonstrated that by helping these smallholder farmers access farming technologies and
techniques, making farming inputs readily accessible to them, assisting them with field
officers to train and monitor their farming activities and assisting the farmers to get their
produce to the market led to the smallholder farmers increasing the quantity of food they
grow and doubling their income (Bream, 2013). Increasing the farmers’ income boosted

the farmers’ capacity to purchase more fertilizers.

According to Rakesh (2014) efficient and cost effective fertilizer distribution and crop
marketing system, increases fertilizer demand. In Africa poor infrastructural and national
budget limitations impedes on the application of soil science to improve fertilizer
application and usage. African governments need to improve infrastructure and fertilizer

logistics in order to reduce cost and make fertilizer more affordable.

From the above discussions it is quite apparent that shifts in the demand for a product will
affect the price and subsequently the profitability of the firm. After the land reform
program, fertilizer companies lost 80% of their traditional customers. This affected
fertilizer demand and subsequently the price, profitability and viability of the fertilizer

industry.
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2.6.5 Labour Costs

China recorded an average annual gross domestic product growth rate of 9.95% from
1979 to 2010, as a result of low labour costs (Zhaozhou, Vincent, Lina, & Kang, 2011).
The government of China’s main concern was employment creation rather than social
stability through low-value-added labour intensive industries (Zhaozhou, Vincent, Lina, &
Kang, 2011). Labour market laws and regulations meant to protect the rights of employees
are not strictly adhered to. Organizations with a sharp tenure-wage outline, that is wages
that rise with employment term, are exposed to a labour-cost productivity gap when faced

with aged employees.

In their study, Conen, Dalen, & Henkens, (2012), highlighted that employment protection
is the professed difficulty of firing a permanent employee. The main objective in offering
employment protection is to satisfy both employer and employee interest. Employee
protection increase costs and reduce ability to adapt to a changing environment, (Conen,
Dalen, & Henkens, 2012). Employment protection also strengthens wage bargaining
power of employees (OECD, 2004; Addison and Teixeira, 2003).

On the other hand protection facilitates long term employee contracts that enhance
productivity by encouraging human capital accumulation. This benefits both the employee
and the employer (Belot et al., 2002). The spot market theory, states that in a perfectly
competitive labour market companies remunerate employees in line with their marginal
product, regardless of the employee age. According to this theory an age-related wage-
productivity gap would not arise (Conen, Dalen, & Henkens, 2012). The human capital
theory states that investments in human capital enhance labour productivity, and

remuneration is directly proportional to employee remuneration (Becker, 1962).

The Lazear’s (1979) delayed payment contract theory states that employers and
employees enter into contracts which align income and productivity. These types of
contracts induce workers to increase their performance. On the other hand the Harris and
Holmstrom (1982), contract theory factors the uncertainty about the productivity of newly
recruited workers, by offering them comparatively low salaries. Contract models, with
their fairly elevated remuneration for older employees, adversely affect the viability of an

organization (Conen et al, 2012).
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Competitiveness in the retail sector ever since 1990 has seen most retailers adopting
strategies meant to increase performance and productivity. Using labour effectively and
cutting costs were key to attaining efficiency gains. Increase in contract labour usage
increase during this time to reduce costs and align the fluctuating level of activity with the
labour (Broadbridge, 2002). Sparks (1991) argues that a retailer that concentrates on
cutting labour costs risks losing efficiency in service delivery and productivity.

Labour is a considerable expenditure and the leakage of human capital as a result of
turnover affects profitability and company viability. Chen and Brown (1998) suggested a
number of solutions such as training and development, innovative recruitment and
selection, offering organizational support and offering better career prospects. Others have

suggested measures to increase job satisfaction and commitment (Aksu, 2004).

From the above argument it is evident that to retain competent and productive employees
requires a relatively huge cash outlay. The argument by Zhaozhou et al (2011) that low
labour costs reduces operational costs and enhances business viability, is not necessarily
correct as the organization can experience a high employee turn over as a result of low
salaries. Militant labour unions have been pushing for high salaries and wages for their

membersin Zimbabwe.

These salary increments have raised the prices of fertilizer manufactured in Zimbabwe to
uncompetitive levels. % of salaries increases since dollarization, Borjas (2005) likened
unions to labour cartels that monopolize the labour supplied to companies by forcing
companies to pay high salary increments for their members, push employment costs
upwards and reducing the number of the employed. He further went on to say that unions

work to benefit their membersin the short term and harm the economy in the long run.

2.6.6 Adoption of New Technology

The technological change brings about more production output with the same resources,
or to the same level of output being produced with lesser resources. It also allows the
company to produce more at the same costs, or the same output level at a lower cost.

Multi-product firms lead to lower levels of cost as a result of producing goods jointly.

31



Bailey and Friedlaender (1982) argue that, the development of technologies that permit
switching of tasks and changing the order in which parts are transferred is an advantage of

economies of scope.

Advances in technology have fundamentally changed the nature of manufacturing
industry. New technologies in microelectronics and information communication
technologies, have led to the manufacturing of new tools and equipment (Alcorta, 1995).
The new Advanced Manufacturing Equipment have small physical size, reliability,
adaptability, modularity, divisibility, speed of operation and low energy consumption
which underlie their impact on manufacturing processes. Their small physical size permits
significant space-savings and ease of access in factories, as well as a greater number of
options in production layouts (Bessant et al, 1981). It also permits the processing and
storage of large amounts of information (Markowski and Jubb, 1989). The absence of
moving parts and low operating demands make microprocessors enormously dependable.
Maintenance is eased by built-in diagnostics and indicators which identify the source of
failure (Bessant et al, 1981). This reduces the operational costs of the plant, increases

efficiencies increase the total output and quality of goods produced.

The production of fertilizers is increasingly shifting towards regions with the cheapest and
most abundant supplies of raw materials. The feed stocks essential for the manufacture of
fertilizers are sufficient for several centuries to come, phosphate and potash resources are
nonrenewable. Losses and wastage must be managed efficiently. Modern fertilizer plants
are highly efficient and their negative impacts on the environment are insignificant.
World phosphate rock production capacity was expected to swell from 220 million tons
per year in 2012 to 256 million tons per year by 2018 (FAO, IFA, 1999). More than 50%
of the growth was expected from North Africa. Morocco leads the way, with an annual
capacity of 30 million tons per year. The capacity was expected to increase to 50 million
tons by 2018 as a result of advancement in phosphate extraction technology. Phosphate
rock resources occur chiefly as sedimentary marine phosphates. These are cheap and easy
to mine. Other deposits found mainly in the tropics are igneous in nature. Igneous deposits
are relatively expensive to mine and process as compared to the sedimentary deposits
(Jasinski, 2013). Igneous deposits require extensive process equipment to extract the

phosphate.

32



The IFA Technical & SHE Committee was leading the promotion of sustainable fertilizer
production worldwide. The core of its strategy was the extensive adoption of SHE best
practices and innovation in process technology. SHE best practices and innovative
fertilizer process technologies are extremely important for the fertilizer industry’s
profitability and viability. The world needs to grow more food to nourish its ever growing
population through innovative fertilizers and balanced crop nutrition practices. The
fertilizer manufacturing processes involves complex technologies which have inherent
hazards that must be carefully managed. Improved in technical knowledge and

management systems have greatly helped to reduce potential dangers (Prokopanko, 2014).

Mathers (2014) is of the view that not adopting new technologies to mitigate the fertilizer
manufacturing SHE hazards have serious consequences. The consequences include severe
injuries or fatalities, destructive environmental impacts, prolonged production disruption,
and loss of customers and suppliers. Ammonium nitrate explosion at a fertilizer retailer in
West Texas led to regulations being enacted in the US to regulate the production,
handling, storage and transporting AN safely and securely (Mathers, 2014). Ammonium
nitrate is a strong oxidizing agent causing combustible materials to ignite. Benefits of
implementing SHE best practices and new technologies include reduced downtime, higher
plant availability, predictable maintenance budgets, longer plants and equipment life spans
and improved plant efficiency and effectiveness. Avoidable accidents affect capital costs,
income, insurance costs, investor confidence, shareholder value and the fertilizer brand
(Prokopanko, 2014). In studies carried out by the IFA technical committee it was shown
that adoption of new technologies and efficient industrial practices reduced the
greenhouse gas, nitrous oxide, emissions by 10% and increased energy efficiencies from
36 gig joules(GJ) to 28GJ per ton of produced ammonia fertilizer (Andresen, 2013 ).

This reduced cost of the produced fertilizer.

Refurbishing old/ageing fertilizer plants and machinery involves continuous investment to
maintain production levels efficiently. The fertilizer industry in developing countries
needs to earn a rational profit Fresh investment to boost production capacities can be
attracted provided there is a reasonable return on investment. Developing countries
governments are putting restrictive policies that limit fertilizer profit margins

consequently impeding fresh investments (Kapur, 2014). The Nigerian government
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eliminated massive corruption in the distribution of subsidized fertilizer by implementing
policies that overhauled the national fertilizer distribution system. The fertilizer
companies were allowed to sell direct to farmers, increasing the fertilizer companies’
profitability. The result was an increase in private sector investment in the fertilizer sector.
Notore and Mitsubishi Corporation were expanding Notore’s fertilizer plant at a cost of
US$1.3 billion. A new investor planned to put up a urea plant at a cost of $3.5 billion and

Indorana was investing US$1.2 billion in a new fertilizer plant (Adesina, 2013).

From the above discussions it can be inferred that business viability is influenced by the

following independent factors:
1. Capital structure
2. Capacity utilization
3. Cash flow
4. High labour costs
5. Changes in market dynamics
6. Adoption of technology

2.7Empirical Literature Review

Sakakibara et al. (1997) investigated the effect of Just-In-Time (JIT) and its infrastructure
on operational performance and the competitive advantage. They found out that the effect
of JIT practices on the operational performance of an organization was not significant.
However, the results showed the significant connection between infrastructure and JIT
practices, and the combined approach of JIT management and infrastructure practice and
impact that this connection have on operational performance. Furthermore, they found out
that infrastructure could explain the level of operational performance and that competitive
advantage was strongly related to the operational performance.Sheeran and Orbell (1999)
investigated the impact of using flow production by small companies serving niche
markets and found that the method presented a lot of costs and reduced the net income for

the small companies.
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Hofer et al. (2012) investigated the impact that lean production has on the financial
performance of an organization and the mediating role of inventory leanness on proving
the economic benefits associated with the deployment of a lean strategy. Moreover, they
examined the effect of internal and external lean practices on performance and whether
the effect is greater if they are implemented concurrently. For this purpose, they classified
lean practices as internal and external. Hofer et al. (2012) found that inventory plays a
significant role in the relationship between financial performance and lean production.
Furthermore, they found that external lean practices do not have a significant direct effect

on financial performance, but that external lean practices affect the inventory leanness.

Karim and Arif-Uz-Zaman (2013) developed a method which evaluates the performance
of lean manufacturing using continuous performance measurement. They found that the
method they proposed contributed to the selection of the most appropriate lean tools and
the identification of relevant performance indicators. Moreover, they concluded that the
continuous performance measurement matrices are effective methods for the continuous

evaluation of lean manufacturing performance.

In a research by Kang, Ullah, Sarkar, Hussain and Akhtar (2017), it was established that
reducing defect rates can be achieved by inspecting the equipment used in the production.
Equipment failure is one of the main reasons why products become defective. Companies
must audit the equipment to make sure that they work properly. It is also important that
the in-house inspector of the company and the supplier of the equipment and raw
materials have standardized criteria for checking the ordered equipment and goods (Kang
et al., 2017). The research by Kang et al. (2017) reflected that setting a realistic goal that
primarily aims to reduce defect rates can also help companies improve their productivity,
save production costs, and earn more profits. However, companies should make sure that
they involve their employees in making this goal.According to a research by Aberdeen
(2018), 82% of companies that experience unplanned downtime incur a cost that can
amount to $260,000 an hour.

In a study of productivity performance and capacity utilization in the Indian food
processing industry over 1988 and 2005, Kumar and Basu (2008) found that the Indian
food processing industry performed far below its potential and concluded that lack of
development of technological progress was responsible. With respect to productivity, the

productivity performance of 453 United State manufacturing industries from 1976 to 1999
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based on firm level data was investigated by Abraham and White (2006) and found
remarkable heterogeneity and disparity exists within industries and between industries.
Similarly, Syverson (2004) explored productivity performance in 443 U.S. manufacturing

industries and found evidence of large variations within and among industry plants.

A study conducted by GE Digital (2019) shows that out of the surveyed 450 field service
and IT decision makers across the Globe and in many industries including, manufacturing,
medical, oil and gas, energy and utilities, and transportation, productivity, IT, and
customer service are still hit hardest by unplanned downtime, and that the reverberation is
felt across businesses as a whole. The study found that 82% of companies that experience
unplanned downtime because of power outages which only lasted for an average of four
hours lost an average of $2 million. Unplanned downtime results in loss of customer trust
and productivity. The research showed that 46% could not deliver services to customers,
37% lost production time on a critical asset, and 29% were totally unable to service or

support specific equipment or assets.

2.8 Conceptual Framework
Figure 2.1 is the presentation of the conceptual framework of the proposed study.

Figure 2.1: Conceptual Framework

INDEPENDENT DEPENDENT
VARIABLES Effect (4) .| VARIABLE
- Capacity utilization Company performance
- Machine Downtimes. -Profitability (ROA)
- Defective rate

MODERATING VARIABLES

Challenges to using the production methods

- Level of capitalization

- Level of effective demand

- Quality, price and availability of raw materials
- Power outages

Source: Own construct
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According to Figure 2.1, the fertilizer company may use one or more of the different
production methods such as job, batch and flow production. The method chosen is taken
to have a direct effect on the ability of the company to meet its objectives, which
objectives form the basis for company performance measurement, such as meeting of
target quantities of produce and company profitability. However, the effect of a
production method chosen on the company performance is also taken to be greatly
influenced by the various challenges the company might encounter in using a production
method, such as level of capitalization, level of demand and availability of raw materials.
The ability of the fertilizer company to overcome or mitigate these challenges has an
effect on the overall effect of the production method chosen on the performance of the

company.

2.9 Chapter Summary

This chapter gave an introduction that gave the picture of what to expect in the chapter.
The chapter then gave the underlying production frameworks before giving the empirical
evidence with respect to production in manufacturing firms. The production methods that
have been looked at are lean production, flow production, and batch production. The
chapter also included an empirical analysis where machine downtimes in production
process, capacity utilization in production process and defective rate in production process
were discussed. The conceptual framework elaborated the relationship between the
independent and dependent variables in the study. Chapter three focuses on the

methodology to be employed in this study.
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CHAPTER 3
METHODOLOGY

3.1 Introduction

This study seeks to establish the impact of to assess the effectiveness of production
techniques on company performance in the Fertiliser Industry in Zimbabwe. This chapter
outlines the research methodology beginning with a discussion of the proposed research
design. The chapter progresses to discuss the research philosophy and research approach.
Furthermore, the chapter outlines the research population, discusses the sampling
procedures, specifies the sample size, describes the types of data collected and justifies the
data collection instruments used, discusses data validity, outlines data analysis and

presentation procedures, then highlights the research ethics.

3.2 Recap of Main Study Objective, Major Question andHypothesis

The main objective of the research was to investigate the impact of production techniques
on the performance of companies in the Fertilisers Industry in Zimbabwe for the period
2010-2018. The main research question that the study tried to answer is, what was the
impact of production techniques on the performance of companies in the fertilisers
industry in Zimbabwe? The study hypothesized that the impact of production techniques
throughfirm capacity utilization, machine downtimes and defective rateis positive,
negative and negative, respectively.

3.3 Research Design
3.3.1Research Philosophy

According to Easterby-Smith (1991), knowledge of research philosophy can help the
researcherto recognise which designs will work and which will not. Research
philosophy,therefore, depends on the way that one thinks about the development of
knowledge.There are two approaches to research philosophy which are positivism and

phenomenology(Saunders et al., 1997).

The positivismphilosophyis the quantitative approach and usually involves deductive
reasoning wherebya hypothesis is formulated and followed by a collection of data to

prove the theory.Deduction is a form of inference that purports to be conclusive and for a
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deduction tobe correct,it must be both true and valid (Cooper and Schindler, 2001). In this
typeof research data can be analysed in terms of numbers.The phenomenology approach is
qualitative and involves inductive reasoning. In this approach datais collected that results
in arriving at a possible explanation. The relationshipbetween reasons and conclusions is
not strong in induction. To induce is to draw aconclusion from one or more particular
facts or pieces of evidence (Cooper andSchindler, 2001). Qualitative analysis requires
some creativity although thechallenge is on how to place the raw data into logical
meaningful categories. This study adopted a positivism research philosophy. This is
because it enables the researcher to be able to employ any quantitative methods of data
collection and data analysis so as to critically empirically evaluate the relationship
between production techniques being employed by fertilizers companies and the
performance of these firms. The researcher opted for the positivism paradigm so as to
clearly articulate the cause and effect relationship between production techniques and

company performance in the Fertiliser Industry in Zimbabwe.
3.3.2 Research Approach

According to Saunders et al.(2000),the research approachindicates whether the use of
theory is explicit within theresearch design. Mason (2002) explains the researchapproach
as deciding what theory does for the arguments. This enables theresearcher to take a more
informed decision on the research design. The studyacknowledges that there are two
research approaches, which areinductive and deductive reasoning.

Deductive research approach allows the researcher to establish a hypothesis and formulate
research questions based on theory.Deductive reasoning works from the more general to
more specific and conclusionfollows logically from premises- available factors (Burney,
2008). Various stepsof using deductive approach are developed of theory, hypothesis,

observationthrough data and information and confirmation.

Inductive approach is the opposite of deductive approach. Observation, pattern,tentative
hypothesis and theory are important steps in the inductive approach. Burney (2008) posits
that inductive reasoning works by moving from specificobservation to broader
generalisation and theories and conclusion is likely based onpremises- involves a degree
of uncertainty. Inductive research approach isassociated with interpretivism paradigm.

Inductive research is a flexible approachbecause there is no requirement of pre-
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determined theory to collect data andinformation. The researcher uses observation data

and facts, to reach at tentativehypothesis and define a theory as per the research problem.

The study employed adeductive research approach, which is in line with the research
philosophy adopted.More so, this study followed a deductive viewpoint where the
researcher assumed the role of an analyst making detached interpretations about data
collected in a value free manner using secondary data. A deductive approach was used in
this case where literature was reviewed on the link between performance of companies
and production methods and a hypothesis was tested. To this end, the results were used to

confirm or reject the hypothesis.
3.3.3 Research Strategy

Saunders et al. (1997) defined research strategy as an overall plan of how
researchquestions should be answered. The research strategydetermines the general plan
to be followed by the researcherduring the execution of the research.In this study,where
the aim is to investigate the impact of production techniques on the performance of
firmsin the Fertilizer Industry, acase study strategy was employed. According to Robson
(1993), a case study approach involves developing a detailed, intensive knowledge about a
single ‘case’ or a small number of related ‘cases.” The strategy can also be referred to as a
research study which focuses on understanding the dynamics of the present within a single
setting (Eisenhardt, 1989).1t involves extensive research,including documented evidence
of a particular issue or situation, symptoms, reactions,effects of certain stimuli, and the
conclusion. Thecase study research strategy employed in this study is acase study of
fertilisers companies in Zimbabwe.The study also used the survey strategy in which a
survey was carried out among production managers to investigate the challenges
associated with the use of the production techniques.The survey strategy wasconsidered to
be more appropriate as all the elements of the population could not be accessed given the
time and financial constraints. The advantages of these strategies were versatility,

efficiency, generalizability, simplicity, accuracy and reliability.

Survey method was done by administering questionnaires to production managers who are
involved in the day to day running of production and responsible for the production
departments. In this particular process, the researcher gathered views from the

respondents concerning the issues associated with the production techniques used in their
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respective companies. This survey strategy was used so as to provide answer to the

research question that, what are the challenges associated with the production techniques.

3.4Methods of Data Collection

There are two types of data, primary data and secondary data. Both types of data were
used in this research.

3.4.1 Primary Data

Primary data is original data that the researcher obtained from respondents and then
compared with secondary data from what has been researched in the past and hence
improving reliability and validity of the data. Primary data collected was collected from
all sample elements using a primary research instrument, the interview guide. The
researcher used only interview guide to collect data which relates to the current
production methods being used. Primary data was advantageous in that it was original,
collected from the population elements themselves for the first time in a way that the

researcher had designed.
3.4.2 Secondary Data

Morris and Wood (2015) defined secondary data as data that is not original to the current
research, it is data that was collected previously for other purposes. Secondary data was
collected from the company records, whereby the researcher either used the internet to
download company’s financial statements published. Information from such records
which was of interest to the researcher was company’s profitability, whereby the Return
on Assets was used to measure profitability (company performance). It is a ratio that
expresses company’s operational profits as a fraction of the total value of assets of the
company. Company’s records from the production departments on capacity utilization,
defective rates and the number of machine downtimes per annum were used to collect data
that was also useful on some of the objectives of this study. All this secondary data was

then used for regression purposes.

3.5 Research Instrument
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3.5.1 Interview Guide/Questionnaire

The study used an interview guide to collect primary data from the respondents. These
respondents were not subjected to any other research instruments except the interview
guide. Interview questions allowed respondents to freely express their views and give
their contributions. The interview guide comprised open and closed questions, and all
questions were direct to avoid bias and difficult to answer. The use of an interview guide
allowed the researcher to collect the required data quickly and was considered to be
relatively inexpensive. The interview guide also helped the researcher to capture non-

verbal ques.
3.5.2 Pilot study

A pilot study was carried out to determine the effectiveness of the research instrument
with regards to obtaining information necessary for analysis. It was also conducted to
evaluate for consistency and determine difficulties in answering questions and thereby
reducing errors. Pilot study was very useful in determining clarity, utility, effectiveness
and validity of the questions provided in the questionnaire.The study noted the
questionnaire was well structured and all the questions were clear; hence, no adjustments

were made on the questionnaire.
3.6 Population and Sampling Techniques
3.6.1 Population

According to Burns and Groove (1993), population, in the context of research, is defined
as all fundamentals (individuals, objects, and events) that meet the sample measures for
inclusion in the study. Leedy and Omrod (2001) argued that a population consists of the

following characteristics:
e A generally homogeneous group of individual elements
e Contains definite strata that are approximately equal in size

e Contains different strata that appear in different proportions within the

population
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e Consists of clusters whose characteristics are as heterogeneous as those of

the overall population.

Since there are two strategies employed in the study, the population involved in these
strategies are also different. For the case of a survey strategy, the study considered the
population to be all the four companies that manufacture fertilizers in Zimbabwe. Given
that the number of firms is small, the study then used all the companies in the analysis
meaning that the impact of production techniques on firm performance was carried out
using all four companies’. Thus, in this case no sampling was done. Using all the
companies enabled the researcher to increase the size of data set and thereby increasing
the efficiency of estimators and reduce the problem of collinearity leading to more robust,
conclusive and representative findings. More so, these companies used similar production
techniques in the production of fertilizers; hence, they qualified to be in the same
population as suggested by Leedy and Omrod (2001). In addition, the researcher saw it
easy and cheap to collect necessary data for all variables used in the study for all firms
producing fertilizers in Zimbabwe as the companies are few and the type of data was

secondary.

For the second case, a survey strategy, which involved identifying challenges experienced
in using different production techniques in the industry, the study used primary data. In
this respect,the target population for this research were the top management staff involved
in the production activities in the fertilizer companies in Zimbabwe, including the Chief
Executive Officers as they oversee the production activities as well. The companies
chosen were Windmill, ZFC, ZimPhos and Sables Chemicals. According to the
companies’ HR reports for 2018, there is a total of 15 top management employeesin the

production departments of these manufacturing firms.

Table 3.1: Research Population

Population Category Population Size
Sables Chemicals 6
ZFC 3

! These companies are ZimPhos (PVT) Limited, Sable Chemical Industries Limited, Zimbabwe Fertilizer
Company and Windmill (PVT) Limited.
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Windmill 4

ZimPhos 2

TOTAL 15

Source: HR reports (2018)

3.6.2 Sample Size

The sample size taken was based on the formula by Krejcie and Morgan (1970) (Cited in
Tharenou, Donohue and Cooper, 2007). This is the formula for calculating the appropriate
sample size with less sampling error with regards to issues like confidence levels and
significance levels. Krejcie and Morgan (1970) (see Table 3.2) was used to determine
sample.

Table 3.2: Sample Size by Krejcie

Tahble 5.1

Table for Determining Sample Ske of a Known Population
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Source: Krejcie and Morgan (1970)

Given that the population size of this study was 15, a sample size of 14 was taken from
the population. Table 3.3 shows the breakdown of the sample according to population
categories and the quotas assigned. The quotas (percentage contribution to the total
sample size of each population category) were based on the relative sizes of the

population categories.

Table 3.3: Chosen sample size

Sables Chemicals 6 5 Questionnaire
ZFC 3 3 Questionnaire
Windmill 4 4 Questionnaire
ZimPhos 2 2 Questionnaire

ALL - 14 Questionnaire

Table 3.3 above has the research instruments for each population category superimposed,
showing the instrument for primary data collection from each population category sample

elements.
3.6.3 Sampling

First of all, the four fertilizer firms were chosen on the basis of convenience, the
researcher knew well the headquarters and the other branches of these institutions quite
readily. Four were considered balanced in terms of their proportion to the whole firms in
the oligopolistic fertilizer industry and also considering the amount of resources of the
researcher. The researcher used quota sampling whereby the four population firms
surveyed would each contribute equal proportions of each population category to the
sample in order to improve representativeness of the sample of the whole industry.
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From each manufacturing firm chosen, the population elements were randomly chosen,
given that the researcher had sampling frames. He obtained the names of the population
elements, assigned some numbers according to their surnames, and used the hat system to
randomly choose the number of elements that matched the quota allocated for that
company. Simple random sampling was considered more appropriate as it reduced bias
because each population element in each population category had equal chances of being

chosen. Bias reduction would improve representativeness of the sample and results.

3.7 Questionnaire Administration

The questionnaires were personally administered by the researcher. The respondents were
not forced to participate in the research and participants were encouraged to participate on
the basis that the research was for academic purposes only and not for profit making or
other motives. To contact the interviews the researcher had to visit the respondents’ work
place, contact them personally and request for assistance.

3.8Regression Model

Guided by literature reviewed in chapter two, the study identified the relationship between

production techniques and firm performance by using the following regression model:

ROA;; = o + B1DR;; + B,CU; + B4MDT;; + BsFS; + B5SG; + €1 @
where:

ROA = Return on asset,

DR = defective rate,

CuU - capacity utilisation,

MDT = Machine downtimes,

FS = Firm size,

SG = Sales growth,

B = Regression coefficients forj =1, ... ,4

Eit = error term
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t = time identifier

= cross-section identifier for i =1, ... ,4

—_—

3.9 Data Analysis and Presentation

The Ordinary Least Squares (OLS) technique was employed in the study to estimate the
parameters in the model. This method was preferred because of its simplicity, expediency
and most importantly because it minimizes the sum of squared vertical distances between
the observed responses in the data set compared to other methodologies such as the
Maximum Likelihood (ML). Researchers often prefer to utilize this method based on the
basis that the methodology has the capacity to generate Best Linear Unbiased Estimators
(BLUE). The data was analysed using Statistical Package for Social Science
(SPSS)v25,which is anintegrated statistical software package.SPSS and Microsoft Office
Word and Excel were used for presentation of quantitative data in form of tables, graphs,
mean, standard deviation, regression, correlation and Analysis of Variance (ANOVA).

Qualitative data were summarized in text and quoting respondents where necessary.

3.10 Research Limitations

The literature used in the research was found mostly in developed countries as literature in
developing countries was quite scanty. However, besides trying and searching the
literature for developing countries, the researcher would make adjustments where possible
to apply the literature from developed countries into the context of Zimbabwe.

Also, the researcher had limited time to carry out the research as he had other pressing
issues, which would compromise the quality of the findings. However, the researcher had
to work extra hard (such as working during weekends, holidays, very early and very late

hours) using timetables to complete the research within required time limits.

Also, the researcher had limited monetary resources to carry out the study. Monetary
resources were needed for transport, printing, distributing research instruments, accessing
the internet for secondary sources like journals, food and communication. To reduce the
effects of this limitation the researcher would always opt for cheapest options given a

certain level of desired quality standards.
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Also, the researcher had challenges in designing research instrument. However, he would
make consultations especially with the project supervisor for refining the research
instruments. Also, pretesting of some of the research instruments was done in order to

improve their validity.

Due to the large and infinite size of the research population, the researcher had to take a
sample, and automatically this resulted in a sampling error. However, to reduce this
sampling error, the researcher used a much authentic statistical formula by Krejcie and

Morgan (1970) for calculation of the appropriate sample size

3.11Validity and Reliability of the Data

According to Saunders et al. (2009) reliability refers to the degree to which data collection
methods will yield the same results when repeated. Threats to reliability include observer
bias, observer error, participant error, and participant bias. In order to overcome threats to
validity and reliability, the researcher obtained data from reliable and reputable sources
such as audited annual financial statements of fertilizers’ companies and official reports

by the representative of the manufacturing sector, the CZI.

3.12Ethical Considerations

The study ensured that research ethics were observed throughout the study. The researcher
obtained informed consent from the respondents before they could participate in the
research. The researcher also ensured confidentiality of all information availed by
respondents. More so, the researcher avoided embarrassing the respondents and ensured
that they were comfortable throughout the research. The researcher did not bribe or pay

any respondent or member of a firmto participate.

3.13 Chapter Summary

This chapter outlined the methodology used to investigate the impact of production
techniques on the performance of firms in the fertilisers industryin Zimbabwe. It
presented the research design, research philosophy and research strategy. The chapter also

presented the model that was estimated with OLS. Reliability aspect was also discussed in
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this chapter. The next chapter provides the presentation, interpretation and analysis of the

results of the study
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CHAPTER 4
RESEARCH FINDINGS

4. 1Introduction

This chapter presents the results of the empirical tests on the effectiveness of production
techniques on the performance of firms in the fertilizers industry. The results of the study
are presented and analysed with reference to the research questions and hypotheses.
Descriptive statistics, regression analysis and diagnostic test results are also presented in
this chapter. The relationship between independent and dependent variables are discussed
in detail. The chapter further provides the basis upon which conclusions and
recommendations of the study are based on.The results were obtained using SPSS version
25.

4.2 Discussion of the Response Rate
The response rate for the research is presented in table 4.1

Table 4.1: Responses per Company

Questionnaires Returned Unusable Response

Company distributed Questionnaires | Questionnaires Rate
Sable 5 5 0 100%
Chemicals

ZFC 3 3 0 100%
Windmill 4 4 0 100%
ZimPhos 2 2 0 100%
Total 14 14 0 100%

As presented in table 4.1, the response rate for all questionnaires distributed to all four
fertilizer manufacturing companies was 100 percent. With all the respondents given to the
companies responding, the total response rate was 100 percent. Of note, it is rare to realize

100 percent response rate in research, but this was the case for this study. This was due to
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the point thatthe sample size (14) was very smalland this made the process of completing

the questionnaires easy.

4.3 Descriptive Analysis

In this section, the study presents descriptive results for the survey results, which was
undertaken to understand the production techniques used in fertilizer manufacturing, to
establish the level of defective rate, machine downtimes and capacity utilization, and the

challenges involved in the fertilizer manufacturing process.
4.3.1 Production Techniques Used in the Fertilizers Manufacturing Industry

The study sought to find out the production techniques currently being used in the
Fertilisers Manufacturing Industry in Zimbabwe andtable 4.2presents the survey results

concerning the types of production technigques used.

Table 4.2: Production Techniques used in the Fertilizers Industry

Production Technique
Company Lean Batch Flow
ZFC yes yes Yes
Windmill yes yes No
ZimPhos yes yes No
Sable Chemicals yes yes Yes

As presented in table 4.2, lean and batch production techniques are used by all companies
in theindustry. Flow production is only used by two companies, Sable Chemicals and
ZFC. To further present the results shown in table 4.2, the study calculated the
percentages of companies using a particular production technique and presents the

resultsin graphical form. Figure 4.1 presents these results.
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Figure 4.1: The Use of Production Techniques in the Fertilizer Manufacturing
Industry
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As presented in figure 4.1, batch and lean production techniques are the most common
used production techniques in the Fertilizers Manufacturing Industry with 100% of the
companies producing fertilizers using them. Flow production techniqueis only used by
50% (2) of the companies implying that the other two companies are not using them. The
use of batch and lean production techniques by all the companies because all their
manufacturing processes involve bagging at the eventual stage and they also want to
minimise wastage in the production lines, respectively.Flow production is employed by
ZimPhos and Sables Chemicals who are mainly concerned with the processing raw
materials for ZFC and Windmill.

4.3.2 Levels of Capacity Utilization in the Fertilizers Manufacturing Industry

Figure 4.2 shows the current level of capacity utilization for the fertilizer producing

companies in Zimbabwe as well as the average for the whole fertilizerindustry.
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Figure4.2:Current Level of Capacity Utilization
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As shown in Figure 4.2, the level of capacity utilization for Sable Chemicals was33%.
Also, the level of capacity utilization for ZFC was51%, for Windmill was 37% and 42%
for ZimPhos. On the average, capacity utilization for all the firms, which is for the whole
industry, stood at 40.75%.These statistics means that ZFC had the highest capacity
utilization and Sable Chemicals had the lowest capacity utilization level. Sable chemicals

had the lowest capacity utilization becauseof power outages and the harbour process
consume a lot of power.

4.3.3 Levels of Machine Downtime in the Fertilizer Industry

Results concerning the levels of machine downtime in the industry are presented in figure
4.3.
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Figure 4.3: Machine Downtimes in the Production Process
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As shown in figure 4.3, the study found out that the level of machine downtimes for Sable
Chemicals, ZFC, Windmill and ZimPhos were 53%, 47%, 60% and 49%, respectively. On
the average machine downtimes for the industry 52%.High machine downtimes in most of
the companies is due to the corrosive nature of weak acid and not doing scheduled plant
maintenance due unavailability of spares as a result of the turbulent environment in
Zimbabwe. It was also noted that annual shutdowns for most of the plants were were not
being done due to lack of capital, hence an increase in machine downtimes for the period

under study.

4.3.4 Levels of Defective Rate

Figure 4.4 presents the defective rate results obtained by the study
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Figure 4.4: Current Level of Defective Rate
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Figure 5 shows that the level of defective rate inSable Chemicalswas the highest and was
11% followed by ZFC,which had 6%. Defective rates for ZimPhos and Windmill were

5% and 3%, respectively. Of these companies, Sable Chemicals is the only company that

had a defective rate that was above theindustry’s average of 6.25%. The reason behind the

highest level of Downtimes for Sable Chemicalsis the corrosive nature of ammonia gas

and potassium hydroxide.

4.3.5Challenges in Production

Level of Capitalization

Table 4.3 shows the responses from the respondents concerning the impact of the level of

capitalization on machine downtimes, defective rates and capacity utilization.

55



Table 4.3: Impact of the Level of Capitalization

Level of Capitalization
Cumulative
Frequency | Percent Valid Percent Percent

No Impact 0 0 0 0

Mild 3 21.4 21.4 214
\alid Moderate 4 28.6 28.6 50

Severe 7 50 50 100

Total 14 100 100

As shown in table 4.3, 50 percent of the respondents said that the impact of the level of
capitalization was severe, 28.6 said that the impact is moderate and 21.4% said that the
impact was mild. As the table shows, noindividual responded by saying that the level of
capitalization has no impact on the level of machine downtimes, capacity utilization and

defective rate.
Level of Effective Demand

The views of the respondents concerning the impact of effective demand on the level of

machine downtimes, capacity utilization and defective rate are presented in table 4.4.

Table 4.4: Impact of Effective Demand

Effective Demand

Frequency| Percent Valid Percent |Cumulative Percent
No Impact 1 7.1 7.1 7.1
Mild 5 35.7 35.7 42.8
\Valid
Moderate 5 35.7 35.7 78.5
Severe 3 21.5 21.5 100
Total 14 100 100
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As presented in table 4.4, an equal proportionate (35.7%) of the respondents said that the
effective demand had a mild and moderate effect on the level of machine downtimes,
capacity utilization and defective rate. 3% of the respondents said that the impact on
machine downtimes, capacity utilization and defective rate was severe.Only one
respondent said that effective demand has no impact onthe level of machine downtimes,

capacity utilization and defective rate.

Power Outages

Table 4.5 shows the views of the respondents concerning the impact of power outages in

the production process.

Table 4.5: Impact of Power Outages

Power Outages
Cumulative
Frequency | Percent Valid Percent Percent

No Impact 0 0 0 0

Mild 1 7.1 7.1 7.1

Moderate 3 215 215 28.6
Valid | severe 10 71.4 71.4 100

Total 14 100 100

As presented in table 4.5, majority of the respondents, 71.4%, said that the impact of
power outages on the production of fertilizer is severe. Also, the study found out that
21.5% of the respondents said that the impact of power outages is moderate whereas no
respondent said thatpower outages has no impact on the production of fertilizer in

Zimbabwe.

Quality, Price and Availability of Raw Materials
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The views of the respondents concerning the effect of the quality, price and availability of

raw materials are presented in table 4.6.

Table 4.6: Impact of Quality, Price and Availability of Raw Materials

Quality, Price and Availability of Raw Materials
Cumulative
Frequency | Percent Valid Percent Percent
No Impact 0 0 0 0
Mild 1 7.1 7.1 7.1
Moderate 4 28.6 28.6 35.7
Valid

Severe 9 64.3 64.3 100
Total 14 100 100

As presentedin table4.6, quality, price and availability of raw materials play a significant

role in the production of fertilizer. This comes as a result of the majority of the

respondents, 64.3%, citing that the factors severely affectthe production of fertilizer.

Table 4.6 also shows that 28.6% and 7.1% of the respondents cited that the impact of

quality, price and availability of raw materials on the production of fertilizer is moderate

and mild, respectively.

Availability of Fuel

Table 4.7: Impact of the Availability of Fuel

Availability of Fuel

Cumulative
Frequency | Percent Valid Percent Percent
No Impact 0 0 0 0
Mild 0 0 0 0
Moderate 3 21.4 21.4 214
Valid

Severe 11 78.6 78.6 100
Total 14 100 100
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As presented in table 4.7, fuel is a significant factor in the production of fertilizer as

78.6% of the respondents said that the impact of fuel shortages is severe. The rest (21.4%)

of the respondents said that the impact of fuel shortages is moderate. No respondent said

that fuel shortages have either a mild impact or no impact on the production of fertilizer.

This result might be due to the point that fuel is at the heart of production.

4.4 Correlation Analysis

Table 4.8: Correlation Analysis

Cu DR MDT FS SG
CU Pearson Correlation 1
Sig. (2-tailed)
N 36
DR Pearson Correlation |0.132*** 1
Sig. (2-tailed) 0.001
N 36 36
MDT Pearson Correlation | 0.305 0.364 1
Sig. (2-tailed) 0.410 | 0.608
N 36 36 36
FS Pearson Correlation 351 420 .005 1
Sig. (2-tailed) 215 549 123
N 36 36 36 36
SG Pearson Correlation | 0.004 |0.461***| 0.018 361 1
Sig. (2-tailed) 0.932 | 0.007 0.658 264
N 36 36 36 36 36

*** represents statistical significance at the 1% level of significance.
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The results show that there is low and statistically significant relationship between
defective rate and capacity utilization (r = 0.132, p<0.01). More so, there is a moderate
and statistical relationship between sales growth and defective rate (r = 0.461, p< 0.01).
Apart from these variables, there are no other pairwise correlations shown in the table
with significant correlation coefficients. The table also shows that the correlations are less
than 0.7 implying thatthere is no collinearity between these explanatory variables; thus,

regression analysis can yield good results.

4.5Regression Results

Table 4.9: Regression Model Summary

Model Summary

Std. Error of the
Model R R Square | Adjusted R Square Estimate

1 .856° .665 .6443 2.04428

a. Predictors: (Constant), Capacity Utilization, Machine Downtimes, Defective Rate,Firm

Size, Sales Growth

As shown in table 4.10, 66.5% of the variations in the dependent variable (return on
assets) are explained by changes in the predictors (capacity utilization, machine
downtimes, defective rate, firm size and sales growth). This means that the model is of
good fit as more than 50% of the variations in the dependent variable are due to changes

in the predictors.

Table 4.10: ANOVA Table

ANOVA?

Sum of
Model Squares df Mean Square F Sig.
1 Regression 44.609 5 8.9218 4.0371 0.003°
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Residual

66.298

30

2.2099

Total

110.907

35

a. Dependent Variable: Return on Assets

b. Predictors: (Constant), Capacity Utilization, Machine Downtimes, Defective Rate, Firm

Size, Sales Growth

The ANOVA results illustrated in table 4.11shows that the predictors are jointly not equal

to zero as the F-statistic is statistically significant at the 5% level of significance.This also

implies that the predictors have different influence on the dependent variable.

COEFFICIENTS

Table 4.11: Regression Results

Coefficients?

Standardize
Unstandardized d
Coefficients Coefficients
Model ,
B Std. Error Beta t Sig.
1 (Constant) 1.546 .032 48.680 | .000
Capacity utilization .16 .040 .264 .256 046
Machine downtimes -434 271 -.246 -.1.603 .012
Defective rate -.002 .0174 -.051 -2.923 .022
Firm size .233 3.050 .015 .020 0.982
Sales growth .208 .0765 233 3.050 .002

a. Dependent Variable: Return on Assets (profitability)

61




As shown in table 4.12, capacity utilization, defective rate and machine downtimes are the

measures of the effectiveness of production techniques with coefficients significantat the

5% level of significance where as sales growth is the only control variable with a

significant coefficient.

4.6 Recap of Research Hypotheses

Table 4.13presents a recap of the hypothesis presented in chapter one.

Table 4.12: Recap of the Hypotheses

Hypothesis | Meaning of the Hypothesis

H1 An increase in the number of machine downtimes is associated with a
decrease in the profitability of firms producing fertilizer in Zimbabwe.

H2 An increase in capacity utilisation is associated with an increase in the
profitability of firms producing fertilizer in Zimbabwe.

H3 An increase in the defective rate is associated with a decrease in the

profitability of firms producing fertilizer in Zimbabwe.

Table 4.13 presents a summary of the macroeconomic variables under study and the

expected results based on empirical literature and the actual results of the study will be

discussed on 4.7

4.7 Discussion of Findings with Respect to Extant Literature

The findings presented in table 4.12shows that the coefficient of capacity utilization is

statistically significant at the 5% level of significant. More so, the study found out that

capacity utilization has a positive relationship with return on assetsimplying that an

increase in capacity utilization leads to an increase in the return of assets of a firm. In

particular, the finding suggests that an increase in capacity utilization by a percent leads to
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an increase in return on assets by 0.245. This finding means that hypothesis two, which
says that an increase in capacity utilisation is associated with an increase in the
profitability of firms producing fertilizer in Zimbabwe, is supported.The relationship is
positive becauseincrease in output will in turn result in in an increasein revenue. This
finding is similar to the one obtained by Kumar and Basu (2008) who found out that the
food processing industry performed far below its potential and this was negatively

affecting profitability of firms in that industry.

Also, the results presented in table 4.12 show that the number of machine downtimes
negatively affect the performance of firms in the fertilizer industry meaning that as the
number of machine downtime rises, profitability of a firm declines. This finding implies
that hypothesis one which says that an increase in the number of machine downtimes is
associated with a decrease in the profitability of firms producing fertilizer in Zimbabwe.
This relationship is negative because unavailability of the plant resultedin low production.
This study is in tandem with the result by GE Digital (2019).

Regarding the other measure of effectiveness of the production techniques, defective rate,
the coefficient is statistically significant which means that it was a factor affecting the
profitability of the firms in the fertilizer industry during the period under study. This
means that hypothesis three is supported in this studyin the sense that high defective rate
results in reworks which is a cos to the company hence negative impact on profitability.
This result is in tandem with the study by Kang et al. (2017) who found out that low

defective rates were associated with high productivity, low costs and high profits.

Concerning the control variable, sales growth, its coefficient is positive and statistically
significant which means that an increase in the variable is associated with an increase in
the profitability of the firm. The relationship is positive because an increase in sales leads
to an increase in revenue that in turn lead to an increase in profits. These results are
similar to those found byKouser et al. (2012), Margaretha, and Suparti(2016) and Jang
and Park (2018) who also found out that an increase in sales growth leads to an increase in

profitability of a firm.
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4.8 Chapter Summary

This chapter provided an interpretation, analysis and discussion of the researchfindings of
this study. The effectiveness of production techniqueson the profitability of firms in the
fertilizer industry was analysed on the basis of the research questions and hypotheses
raised in the first chapter.The chapter provided the basis upon which conclusions and

recommendations of the study were based on.
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CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

This chapter outlines the conclusionsof the study and recommendations that were drawn
from theinterpretation and analysis of theresults presented in chapter four. The
achievement of research objectivesis presented first followed by main conclusions of the
study.This will be then followed by a discussion of the achievement of the objectives and
research hypothesesto establishwhether the outcomes have been confirmed or negated. It
should be noted at this point that only thestudy findings have been analysed basing on the
researcher’s analytic views and interpretation.The chapter will end by giving possible

propositionsmeanttostimulate further studies in the area under study.

5.2Achievement of Research Aim and Objectives

The study's purpose was to assess the impact of production techniques on firms’
profitability in the fertiliser industry in Zimbabwe during the period 2010 and 2018.In this
sense, the impact of the study was measured through capacity utilization, machine
downtimes and capacity utilization.The study then sought to establish the levels of
machine downtimes, capacity utilization and defective rate in the fertilizers industry.In
addition, the study aimed establishing the challenges associated with the production of
fertilizers in Zimbabwe. Furthermore, the study was determined to investigate the impact
of capacity utilization, machine downtimes and defective rate on the profitability of the

fertilizers producing firms in Zimbabwe.

5.3 Conclusions

The study’s conclusions include theimpact of production techniques used in fertilizer
production and the challenges associated with the production of fertilizers.The

followingmain conclusions were drawn from the study:

i.  The study concluded that there are three production techniquesavailable for usein
the production of fertilizersin Zimbabwe and these arejob, batch, and

flowproduction methods. In particular, the study established thatall four
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companiesproducing fertilizers in Zimbabweused lean and batch production
methods whereas only two of them, Sable Chemicals and ZFC, used flow

production method.

ii.  The study established that thelevel of capitalisation, level of effective demand,
availability of electricity, availability of fuel, and quality and price have a positive

impact on firm’s profitatability as they facilitate continuos production.

iii.  The study also concluded that machine downtimes in the fertilizers industry have
a negative impact in all the companies if they are above 50%

iv.  The study also concluded that the level of defective rate in the fertilizers industry
impacted profitabibility negatively.However, Sable Chemicals had the highest rate
of defects whereas Windmill Pvt Ltd had the lowest defective rate.

v. The study established that capacity utilization is positively related to firm’s
profitability implying that when capacity utilization rises, the profits of the firm

also rises.

vi.  The study concluded that defective rateis negatively related to firm’s profitability
implying that when defective raterises, the profits of the firm declines.

vii.  The study concluded that machine downtimes negatively affect theprofitability of

afirm meaning that when machine downtimesrises, the profits of a firm declines.

5.4Answers to research questions

The study aimed at answering the question that:What is the impact of machine downtimes
anddefective rate in fertilizer production process on the profitability of firms in the
fertilizercompanies in Zimbabwe? The study also raised the question that, what are the
levels of machine downtimes, capacity utilization and defective rate in fertilizer
production process in the Zimbabwean fertilizer industry? It was in the interest of the
study to answerthe question, what isare the challenges involved in fertilizer production in

Zimbabwe?

Given these questions, the study established thatmachine downtimes, capacity utilization
and defective ratein fertilizers production has a negative, positive and negative impact on

firms’ profitability. In addition, the study provided the answer that machine downtimes
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are high, capacity utilization is low and defective rate is low in in fertilizers production
industry in Zimbabwe. Again, the study established thatlevel of capitalisation, level of
effective demand, availability of electricity, availability of fuel, and quality, price and
availability of raw materials are the factors that affected the capacity utilization, defective
rate and machine downtimes in production; hence, these factors were challenges involved

in production.
5.5 Contribution
5.5.1 Theoretical Contribution

This study identified the knowledge gap in the fertilizer manufacturing industries in
Zimbabwe concerning the effectiveness of production techniques on firm performance
measured using the return on assets domain. Also, the study identified the weakness being
experienced by Zimbabwe fertilizer manufacturing firms currently using the batch process
production techniques, whichis characterised by stoppages between the batches and
change over for a minimum time of two weeks, which in turn increases down time and
defective rate. Such kinds of operations in the fertilizer manufacturing industries which
uses weak acid of 70% as their major raw materials have the negative effects of corroding

the plant and equipment which is being used and, hence increasing operational costs.
5.5.2 Methodological Contribution

This study also made a methodological contribution by using a different way of analysing
data, which is the analysis oflongitudinal data for the period 2010 to 2018 for four
companies. Despite uniqueness of this approach on the subject matter, the findings
obtained by the study are in tandem with previous studies that used different approaches.
Hence, the study provided a base upon which other studies can further the investigation by
improving the application of this particular type of data.

5.5.3 Empirical Contribution

Studies on the relationship between production methods and profitability of firms are very
few. Therefore, by analysing the effectiveness of production methods on company
performancein Zimbabwe’s fertilizers manufacturing industry, this study empirically

made a contribution to empirical literature and the results obtained herein can be
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generalised to other fertilizers producing firms in other countries that might be using the
same production methods as established by this study.This study also added on the data

upon which further studies can build upon.

5.6 Policy Recommendations

The study recommends that, policy makers at industrial strategy level should undertake to

craft policies which enhancesindustrial competitiveness through:

i.  Crafting policies which reduce costs of utilities to industries, through offering of
low-cost utilities like electricity, water, fuel and guarantee of such utilities to be

constantly available.

ii. Policy makers must capacitate manufacturing industries through assisting
manufacturing firms to import their key raw materials by helping them in

obtaining foreign currency at concessionary rates.

iii.  Policy makers must encourage or campaign for the preference use of domestically
produced fertilizers, which shall prop up the demand of locally produced fertilizer

in the fertilizer manufacturing industries in Zimbabwe.
5.7 Managerial Recommendations

The study recommends that, since capacity utilization is positively related to firm’s
profitability implying that when capacity utilization rises, the profits of the firm also rise,

management in the fertilizer manufacturing industries should make decisions to:

i.  Improve on the capacity utilization of its manufacturing units through, effective
and efficient inventory control management system, which will enhance

availability of key raw materials for production.

5.8 Generalization of Findings

The findings obtained in this study were obtained by using a case study of the fertilizers
manufacturing mndustry in Zimbabwe. In spite of being specific to this industry, these
findings can be generalised to any other industry in any other country provided that they

are using production techniques established by this study. If the companies in other
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industries are using different production methods, then the results might significantly
differ as different production methods are associated with different features that may

affect their effectiveness on companies’ performance.
5.9 Research Limitations

i.  The study was confined to the use of longitudinal data for the period 2010 to 2018
as this was the data the researcher could retrieve from reputable and valid
sources.The use of a data set spanning for a longer period would have improved
the robustness of the results by making the parameters of the model more efficient.

ii.  The results of this study were also based on a survey comprising respondents from
those companies’ branches operating in Harare. This means that the research study
focused on Harare as the geographical scope. The study could not go beyond
Harare due to time and budget constraints.

5.10 Areas for Further Research

The study investigated the impact of capacity utilization,machine downtimes and
defective rate on the profitability of firms producing fertilizer.Further studies on the
subject can investigate this subject by taking into account the effect of the level of
capitalization, electricity and fuel availability, and raw material issues on the impact of
capacity utilization, machine downtimes and defective rate on the profitability of firms. It
is possible that these variables may be moderating or mediating on the said relationship.
This study could not reach that far as it could not obtain the required data for the relevant

variables for the study period (2010 -2018) during the time the study was conducted.

The study also recommends further studies to use data spanning for a long period, which
was not the case for this study. Such an attempt will have an impact on the results and can

improve the reliability, validity and robustness of the findings.
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Appendix 1: Questionnaire

My name is Tazviwana Lazalus (R1712839), a student studying towards Master Degree in
Business Administration at the University of Zimbabwe. In partial fulfilment of my
studies, | am supposed to conduct a research project. In compliance with this requirement,
I am conducting a research study titled ‘Effectiveness of Production Techniques on
Company Performance(ROA) in the Fertilizer Industry in Zimbabwe’ 1 am kindly
asking for your assistance by way of responding to this set of interview questions to the
best of your knowledge. Please note that the views that you will provide will be used for

academic purposes only and shall be treated with confidentiality.

Instructions:

Kindly tick, mark and/or fill in your responses in the relevant spaces. Please do not put

any names or form of identification on the forms to ensure confidentiality.
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"PART A: BACKGROUND INFORMATION
1. What is your gender? a) Male [ ] b) Female[ ]
2. What is your highest level of education?
a) Primary Education [ ] b) Secondary Education [ ]

C) Tertiary Education (please specify)

PART B: INFORMATION RELATED TO PRODUCTION OF FERTILIZERS

6. What production methods do you use in your company? (you can tick more than once)

a) Batch production technique [ ]
b) Flow production technique [ ]
c) Lean production technique [ ]
d) Other(s) (specify)
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7. What changes would you recommend your company to make in terms of its

production method(s) in order to improve its performance?

11. In your own opinion, what do you think can be done to improve the level of capacity

utilization, machine downtimes and defective rate associated with manufacturing

fertilizers?

12. Please respond to the following question by placing an X on the choice indicating the

level of agreement from:

On a scale indicated in the following table, what is the intensity of effects of the factors

indicated in the table on the production process? (tick where applicable)

Factor

No impact

Mild

Moderate

Severe

Level of capitalization
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Effective demand

Power outages

Fuel shortages

Availability, quality and price of raw

materials

13. Are there any other factors affecting production of fertilizer in your company?
a) Yes [ ]
b) No [ ]

14. If your answer to question 13 is yes, please specify the factors.

Thank you for your participation
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