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ABSTRACT 

 

The project is designed to investigate the impact of power interruption on capacity utilization in 

Matador Addis Tyre Share Company. Primary and secondary data were collected through 

document review, unstructured interview and observation. The effects of power interruption on 

capacity utilization were identified. The result shows that the company is losing lots of 

production, incurring additional costs and experienced customer dissatisfaction. 
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1. Introduction 

1.1. Background  

The role of capacity management is more important in industries in which capital equipment cost 

is high. In high-tech industries firm's ability to manage capacity is arguably the most critical 

factor for its long-term success (Achi, Hussen, Pfeffer & Verhaeghe 1996). Moreover, most 

investment expenditures are irreversible and are considered sunk costs for the firm once invested. 

In general, capacity investment implicates considerable risk for high-tech firms and demand 

strategic approach. 

The long range operation strategy of an organization is expressed to a considerable extent by 

capacity plants. Organizations develop integrated capacity strategies to ensure the capacity 

management actions support other efforts to places customers and build competitive advantage 

(Menly and Denzier, 1995). Capacity should be integrated with vision and mission so that it 

would be easy to build competitive advantage. Unless capacity is managed in appropriate way 

and level, it would cost a company too much and result in unsatisfied customer (Sasser, 1976). 

 

In deciding on the level of capacity to acquire and maintain, as it is explained by Chase & 

Aquilano (1992), an organization has to balance the costs and benefits of inadequate versus 

excessive capacity. If capacity is inadequate, a company may lose customers through slow 

service or, by being unable to accept some orders, allow competitors to enter the market. On the 

other hand, excessive capacity may require a company to reduce prices to stimulate demand, 

seek additional products, carry excess inventory, or leave part of its workforce and equipment 

idle. Neither situation has a positive impact on profitability. 
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Given market predictions, the capacity planning option available to managers involve frequent 

smaller capacity additions versus less frequent larger capacity additions and the use of other 

sources of capacity, either marginally or as a part of an ongoing capacity philosophy (Buffa, 

1983). 

 

The basic function of the power distribution system is to supply customers with electrical energy 

as economically as possible and with an acceptable degree of reliability (CIGRE TF,2001) 

Consequently, obeying the two conflicting objectives of economics and reliability is the main 

challenge when constructing new or expanding existing power distribution systems. Several 

countries, including Ethiopia, have carried out extensive surveys with the purpose of eliciting the 

economical losses experienced by different customer groups due to power interruptions. In this 

way, reliability can be quantified in terms of a monetary value, and the worth of any investment 

in the power system may be found through a cost-benefit analysis. 

 

Thus, the optimal level of investment in reliability will decrease, compared to the case where 

electricity serves all end uses. Furthermore, load relief on tightly constrained distribution feeders 

may improve the ability to restore service through reserve connections in the network, resulting 

in system reliability improvement without additional investments. On the other hand, according 

to CIGRE TF (2001), consumer surveys reveal that the end use that can only be covered by 

electricity tends to have a higher associated cost of interruption. 

Electrical power is the dominating energy carrier in the Ethiopian energy system. Currently in 

Ethiopia electric power interruption, shortage of foreign currency and rising of commodity price 

are some of the factors affecting the operations of firms. 
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Never has EEPCo been so busy in overseeing the construction of its five-mega hydroelectric 

power plants. Yet, national annual demand for electric power is increasing by 21pc, a huge 

increase by any standard (www.allafrica.com/africa). This is creating a power deficit that has 

currently forced the company to practice load shedding, quietly. In addition, EEPCo has 

embarked on a historically unprecedented effort to utilize rented diesel generators to offset 

temporary setbacks. Nevertheless, thousands of companies are losing their significant amount of 

production due to power interruption. 

 

Matador Addis Tyre S.C is one of the thousands of business firms in Ethiopia who are likely to 

suffer losses, or at least decline from their normal performance, whenever power interruption.  

Matador Addis Tyre S.C is established as a joint venture company between Slovak based 

matador and Ethiopian based Addis Tyre share company (ATC) in 2004.  The company has been 

legally established with the specific mission to produce bias tyres related to the former Addis 

tyre company’s product range but with Matador technology. The total registered capital of the 

joint venture company is 22,785,000 US dollar with a share holding of matador group 61% and 

Privatization and Public Enterprises Supervising Authority with 39% 

(www.matador.atc.com/index). 

 

Since the formation the joint venture has been producing diagonal tyres similar to the former 

Addis Tyre but with better technology and productivity. The joint venture agreement for the 

expansion of the company is finalized in two phases. Hence, it enables, to raise the annual 

production capacity from 233,000 pieces to 5000,000 pieces of truck diagonal and passenger 

radial tyres.  
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Matador Addis Tyre S.C has a three shift four group production schedule and has about 785 

permanent workers with annual capacity (design capacity) of 500,000 pieces of tyres. Since 

2008, due to power interruption and other variables, the company was forced to operate far away 

from its optimal capacity. 

 

In this project paper, due attention was given to investigate the impact of power interruption on 

capacity utilization in Matador Addis Tyre S.C.  

 

1.2. Project Description  

The focal theme of the project is to investigate and understand the impact of power interruption 

on capacity utilization. The study has tried to look in to the impact of power interruption on 

capacity utilization by taking the production data of four consecutive production years. The study 

has also reached remedial taken by the management to address and mitigate the problem. 

 

To forward appropriate recommendations was also component of the project. This project is 

assumed to benefit students (interested researcher in the area), the company production 

department and other reader who has interest on the issue. 

 

1.3. Statement of the problem  

Melny and Deazler (1995), stated besides inputs problems, a capacity problem can keep 

demonstrated capacity from meeting planned standard. Capacity can be defined as the total 

productive capability of all the utilized productive resources including workforce and machinery. 

These productive resources can be permanent or contingent. We define permanent capacity as 
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the maximum amount of production possible in regular work time by utilizing the internal 

resources (Heizer & Render, 2006). 

 

Matador Addis Tyre S.C manufactures three types of tyres namely tyres for light truck, 

passenger cars and truck and bus by using two kinds of designs: radial and diagonal. Radial 

design uses steel cord where as diagonal uses nylon cord.  

 

The annual production capacity (design capacity) of the company’s production system is 500,000 

pieces of tyre. The operation in three shifts with four groups a day uses 6 MW (mega watt) of 

power. In the year 2007, 2008 and 2009 the Company was able to produce 80%, 54%, and 50% 

of its capacity respectively. The company’s production capacity is underutilized because of 

power interruption and hard currency shortage.  

 

The capacity utilization policy of the company is 80% of the ideal capacity for the plant and 

100% of machine. Due to power interruption and other reasons, the company is producing far 

below from its planned capacity.  

 

To run three shift four group schedule per day the company employs 785 permanent workers. 

Even if the company is ordered to operate in one shift, since recent months, no adjustment was 

done regarding the size of work force.  The company also has high start up and shutdown cost. 

Since the company is operating in one shift a day, every morning the production worker need to 

start up the machines and this require about 3500 - 4000 liters of petroleum. This cost is 
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significant due to rising petroleum. Besides to this, due to frequent shut down some of the 

machines fuses and fibers obsolete and are demanding for frequent maintenance.  

 

In general, Matador Addis Tyre S.C is operating under capacity due to power interruption. 

Excess work force and high start up and shut down cost are some of the problem resulted from 

power interruption.  

 

1.4. Objective of the study  

 

The general objective of the study is to investigate the impact of power interruption in capacity 

utilization. So, this paper has tried to see the impact of this significant problem and its impact in 

depth. 

Specifically the project has the following objective:  

• Identify the impact of power interruption on capacity utilization  

• What steps have been taken by the company to mitigate the problem? 

• What additional considerations can be taken to deal with this and similar problem? 

 

1.5. Significance of the study  

 

The findings of this study are significance in various dimensions.  

� Help us understand the severity of the problem and the response of the management to 

the problem 

� Help the management of the company look in to alternative actions. 
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1.6. Scope and limitations of the study  

The study was conducted on Matador Addis Tyre S.C. Heads of production and engineering 

department including group and shift leaders were approached for interview. The result cannot 

be concluded to other company within different situations. 

 

The major limitation of the study is the failure to incorporate other variables like foreign 

currency that significantly affects the capacity utilization of the company. The lack of relevant 

and up to date literature was also the major limitation during the study. 

 

1.7. Organization of the study 

This project report is organized in to five consequential chapters. The first chapter deals with the 

introduction part comprising statement of the problem, objectives and other relevant introductory 

issues. The second chapters focused on Literature review. An eye bird view on all of the relevant 

literature in relation to the topic under discussion was made. The third chapter, dealt with the 

research design, approaches used to go through with the data collection and analysis. 

 

The Fourth chapter presents company background including the overall operation management 

of the company. The major problems, their impact and evaluations of management attempt to 

solve the problem were evaluated in this chapter. The last chapter, chapter five, encompasses the 

conclusion and recommendation part. An attempt was done to draw conclusion from the previous 

chapters’ presentation and analysis. Based on that, recommendations were forwarded to ease the 

already existing problem. 
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2. Review of related literature 

2.1. Introduction 

Capacity is an elusive concept because it must be related to the intensity with which a facility is 

used.  For example, it may be the policy to work a plant for five days per week, one shift per day, 

to produce a maximum of 1000 units per week. On this basic, one might increased through 

overtime resulting in a capacity limit with overtime of 1150 units. By adding second shift, 

however, the capacity can be pushed to perhaps 1800 units per week.  

 

This chapter discussed the conceptual foundation of capacity issues. An overview of capacity 

concepts is presented with capacity decision importance. Capacity planning concepts and 

capacity strategies are also discussed in this chapter. It is presented as followed. 

 

2.2. Defining capacity  

Capacity management mirrors the firms overall planning processes and contributes to the effort 

to introduce a feasible flow of work to the operation management system. Many scholars defined 

capacity. Each definition specifies capacity based on the output that a system can produce, store 

and transport.  

Some of the capacity definitions according to various authors are: 

Heizer and Render (2006) 

Capacity is the ‘throughput’ or number of units a facility can hold receive store or produce 

in a period of time. 

Chase, Jackob and Aquildno (2004) 
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Capacity is the amount of resources inputs available relative to output requirements over 

a particular period of time.  

Buffa (1985) 

Capacity is the limiting capability of a productive unit to produce within a stated time 

period, normally expressed in terms of output units per unit of time.  

Menly and Denzler (1995) 

Capacity is the rate of output from an OM system per unit time or the rate at which the firm 

withdraws work from the system.  

Oxford dictionary defines capacity as  

Capacity it the ability to hold receive store or accommodate.  

 

Almost all the above explanations agreed that Operation management can measure capacity as an 

amount of resource available or an amount of potential output.  

 

2.3. Importance of Capacity Decisions 

Capacity decisions impacts ability to meet future demands, affects operating costs. These 

decisions often act as a major determinant of initial costs, as they involve long-term 

commitment. These decisions affect competitiveness and give ease of management (Chase, 

Jacobs & Aquilano, 2004). Capacity Decisions focus on globalization as it is more complex and 

impacts long range planning. 

� Impacts ability to meet future demands. Capacity essentially limits the rate of possible output. 

Having capacity to satisfy demand can allow a company of taking advantage of tremendous 

opportunities. An international automobile manufacturer of good repute increased its production 
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by working on its capacity decision after its quality product received a lot more demand than it 

was originally anticipated. 

� Affects operating costs. We already know that estimated or forecasted demand differs from actual 

demand, so the ideal concept of capacity matching demand is untrue. Organizations should be willing to 

take a critical decision to balance the cost of over and under capacity. Overcapacity reflects overkill of 

resources and under capacity shows a weak management philosophy to make best use of an available 

market. 

� Acts as a major determinant of initial costs. It is typical to see that greater the capacity of a 

productive unit, greater would be the cost. This does not mean I am advocating a one to one relationship 

for higher capacity for production to costs; in fact larger units tend to cost proportionately less than 

smaller units 

� Involves long-term commitment. Once long term commitments of resources have been taken, the 

difficulty of reversing would cost more. Indicating a capacity increase or decrease for an organization set 

up would mean additional costs. 

� Affects competitiveness. This is very critical, if a firm has an excessive capacity or can quickly 

add capacity, which fact may serve as a barrier against entry by other firms. 

� Affects ease of management. Capacity increase or decrease decisions involves management to 

answer the question of operating the organization as well as an increase or decrease in the plant capacity 

� Globalization adds complexity. Capacity decision often involves making a decision in a foreign 

country which requires the management to know about the political, economic and cultural issues. 

� Impacts long range planning. Capacity decisions extend beyond 18 months and thus get classified 

as long term in nature. 

 

Operations Mangers must understand capacity measures, economies and diseconomies of scale, 

capacity cushions and trade off between customer service and capacity utilization. 
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2.4. Measure of Capacity 

When output units are relatively homogenous, capacity unit are rather obvious. According to 

Heizer & Render (2006) when outputs are more diverse, it is common to use a measure of the 

availability of the limiting resource as the capacity measures.  For example, the air lines use 

available seat miles (ASMs) as a measure.  They do not use "number of seats" because such a 

measure does not provide an indication of the potential measure because it does not indicate how 

many 'turns' in the restaurant can accommodate.  Thus, available seat - turns, or the number of 

people that can be served during meal time, would be an appropriate measure for a restaurant.  

Finally, a jobbing machine shop has many different types of equipment for performing a wide 

variety of machining operations, and the output may be unique parts.  The value of the labor and 

material of the output could vary widely.   Therefore, the capacity of the shop is normally stated 

as the capacity of the limiting resources, the availability of labor - hours, labor-hours are used 

rather than machine hours because there are usually two or three times as many machine hours 

are available as labor-hours; that is ' the skilled machinist is the limiting resource.  

2.5. Capacity planning concepts  

a. Economies and diseconomies of scale  

As a plant gets larger and volume increases, the average cost per unit of output drops. This is 

particularly due to lower operating and capital cost, because a piece of equipment with twice the 

capacity of another piece typically does not cost twice as much to purchase or operate.  At some 

point the site of a plant becomes too large and diseconomies of scale become a problem (Chase, 

Jackob and Aquildno (2004). 

The nature of the cost structures just discussed suggests that, for a given facility, there should be 

an optimum output that minimizes fixed plus variable costs.  Variable cost per unit is computed 
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and plotted at data point.  Unit cost varies, depending on the amount of over time used for direct 

and indirect work force and the cost incurred by management decision to expand or contract the 

work force.  In general overtime will be used as production increase overtime.  

Usually, there are economics of scale that may come from two basic sources lower fixed cost per 

unit and lower variable cost per unit.  The lower fixed costs a curve because plant and equipment 

costs of larger plants are lower in proportion to capacity. Larger plants are likely to have a better 

balance of subunits with less slack capacity in subunits. Lower variable costs may also a curve 

with larger plant because larger volume may justify more mechanization and automatism.  The 

result is that minimum unit cost could be substantially less for larger plant.  

b. Experience curve  

As plants produce more, they gain experience in the best production methods, which reduce their 

cost of production in a predictable manner. Every time a plants cumulative production doubles 

its production costs decline by a specific percentage depending on the nature of the business. 

(Chase, Jackobs & Aquildno, 2004). 

 

c. Where economies of scale meet the experience curve  

Companies often use this dual advantage as a competitive strategy by first building a large plant 

with substantial economies of scale and then using its lower costs to price aggressively and 

increase sales volume. The increased volume moves them down the experience curve more 

quickly than their competitors allowing the company to lower prices for there, gaining still more 

volume. (Chase, Jackob and Aquildno (2004). 
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d. Capacity focus  

Focused factory holds that a production facility works best when it focuses on a fairly limited set 

of production objectives. This means a firm should not expect to excel in every aspect of 

manufacturing performance cost quality, new product introduction, reliability, short lead time 

and low investment. The capacity focus concept can also be operationalized through the 

mechanism of plants with in plants. So this permits finding the best operating level. (Chase, 

Jackob and Aquildno (2004). 

    

e. Capacity flexibility  

Capacity flexibility means having the ability to rapidly increase or decrease production level or 

shift production capacity quickly from one product or service to another. This could be achieved 

through flexible plant flexible process and flexible workers. (Chase, Jackob and Aquilano 2004). 

 

2.6. Types of capacity  

As stated by Menly & Denzler (1995), when operation production manager state process 

capacities, they must clearly indicate which of three types of capacity they intend to specify. 

i. Maximum capacity (design capacity) - a measure that defines the highest rate of output 

that a process or activity can achieve. Design capacity is the maximum output rate or 

service capacity an operation, process, or facility.  Organizations facility or operation is 

designed for Effective capacity which refers to Design capacity minus allowances such as 

personal time, maintenance, and scrap 

ii. Effective capacity (planned capacity)- a measure that defines the output rate that 

managers expect for a given process or activity     
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iii. Demonstrated capacity (actual capacity) - the actual level of output for a process or 

activity over a period of time. Actual output is the rate of output actually achieved--

cannot exceed effective capacity. 

2.7. Determinants of Effective Capacity 

Operations Manager often focus on determinants of effective capacity by taking into account 

both macro and micro levels. At the macro levels the managers look for Supply chain and 

External factors, while at the micro level they look for operational factors including facilities and 

man and machine resources. There are 7 determinants of effective capacity namely:- 

1. Facilities. The design of facilities includes the size as well as the provision of expansion. 

Other important factors that are necessary include transportation costs, distance to market, labor 

supply, energy supply sources and the ease and smoothness with which work can be performed. 

We should also include environmental factors such as heating, lighting and ventilation which not 

only increase the performance of the workforce but also act as source of motivation and worker 

loyalty. A failure to comply with this would indicate poor design which in reality translates to 

lack of managerial acumen. 

2. Product and service factors can have a tremendous influence on capacity. E.g. when items 

are similar, the ability of the system to produce those items is generally much greater than when 

successive items are different and unique. The idea is more uniformity in the final product 

service output the greater capacity. I am making a reference to a PC manufacturer in USA which 

decided that it would standardize its products and split its assembly lines only at the point where 

the a small differential product feature was required. 



 

15 
The impact of power interruption on capacity utilization: the case of Matador Addis Tyre S.C. 

 

3. Process factors refer to the quantity and quality requirements of a process. Quantity always 

refers to capacity. Another added feature is quality of output. If quality of output does not match 

the standard requirements it would generate inspection and possible reworks. 

4. Human factors include skill, craftsmanship, training and qualification to handle any job it 

also includes the motivational factors. 

5. Operational factors with respect to effective capacity always refer to scheduling, late 

deliveries, acceptability of purchased materials, parts, quality inspection, control procedures and 

inventory problems. Scheduling issues arise when an organization has a difference in equipment 

capabilities for development of alternative capacities. Inventory problems have a negative impact 

on capacity 

6. Supply chain factors relate to any short coming to suppliers, warehouse processing, 

operational hick up or distribution issues. 

7. External factors include product standards, power and network interruption, safety 

regulations, unions and pollution control standards. At times organizations have experienced 

shutting down of their facility if they could not provide support to government regulations of 

pollution control (Heizer and Render, 2006). 

 

2.8. Planning effects of capacity types  

Comparing maximum effective and demonstrated capacity operation managers can identify 

potential improvement and decide how to implement them. According to Menly and Denzier 

(1995) these measures of capacity help to clarify several type of problem with capacity  

i. Insufficient capacity- some physical obstacle such as lack of adequate machine facilities 

or tools may keep the capacity of a process below the level the firm needs to satisfy 
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demand capacity managers can overcome this obstacle only by adding new physical 

capacity.  

ii. Excess capacity- a firm that can produce more output with existing resources than 

customers demand finds its OM process underutilized. The cost of maintaining this 

excess capacity forces the firm to spend more than necessary to produce its desired. A 

company may incur costs for idle personnel and machines.  

iii. Uses of existing capacity problem may result from unnecessary tasks in the current 

process or from equipment break downs poor quality inputs from supplier’s late 

deliveries, employee absentees or inferior process design.  

To solve capacity problem managers must first diagnose its cause as either mismatch between 

demand and capacity or simply a misuse of existing capacity.  

Operation managers encounter three different types of imbalances:  

i. Demonstrated capacity effective capacity maximum capacity  

ii. Effective capacity <demonstrated capacity< maximum capacity  

iii. Effective capacity <demonstrated capacity = maximum capacity  

 

Each type of in balance requires a different response since it results from different capacity 

related problem  

2.9. Predicting future capacity requirements  

Long-range forecasts of demand are difficult to make.  There are always contingencies that can 

have important effects, such as the competitive situation, recessions, wars; oil embargos' or 

sweeping technological innovations. Therefore predicting demand also requires an assessment of 

contingencies. These contingencies are apt to be rather different, depending on the situation; 
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mature products are likely to have stable and predictable growth, whereas the market for new 

product may be quite uncertain (Orr, 1998) 

2.10. Capacity strategy  

A firms or going process for capacity planning should include routines system wide reviews of 

performance of all facilities. As stated by Melny and Denzler (1995) among various focus on 

capacity strategies  

i. Customers in capacity strategies  

The first priority for a capacity strategy focuses on the services that the firms offer to its 

customers. The values of its target market segments must drive any capacity strategy. Cost is an 

important part of the value equation but it serves as a criterion for choosing between ways of 

meeting customers need for quality flexibility and speed rather than as a dominate consideration 

by itself (Buffa and Taubert, 1967).  

ii. Suppliers in capacity strategy 

Before building new internal capacity operation mangers should ask how the potential 

investment will contribute to their strategic competitive advantage. A capacity decision should 

favor any investment that would enhance the firm’s core competency    

iii. Response time in capacity strategy  

The timing of capacity expansion project depends on a simple relationship between the time that 

the firm needs to make a significant adjustment in a capacity and the advance warning it has of 

the need for change.  

• Capacity lead strategy  

• Capacity lag strategy  

• Capacity straddle strategy  
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After existing capacity has been measured and future capacity requirements assessed, Alternative 

ways of modifying capacity must be identified. Planners must device both short-run and long run 

modification strategies. 

Short run response: for short run periods of up to one year, the fundamental capacity of the 

conversion process is of fixed size. Major facilities are seldom opened or closed as a regular 

monthly or yearly practice. Many short run adjustments for increasing or decreasing capacity are 

possible, however. Which adjustments to make depends on whether the conversion process is 

primarily labor or capital intensive and whether the product is one that can be stored in 

inventory.  

Capital-intensive processes rely heavily on physical facilities, plant, and equipment for 

performing the conversion operations. Short-run capacity can be modified by operating these 

facilities more or less intensively than normal. The problem with modifying short-run capacity is 

that temporary changes of this type can be very expensive. The costs of facility setup, 

changeover, maintenance, procurement of raw materials, manpower procurement, scheduling 

and inventory management can be increased by such capacity changes. 

Labor-intensive conversion processes are dominated by human skills rather than by such 

physical resources as plant and equipment. In labor-intensive process, short run capacity can be 

changed by laying off or hiring people or by having employees work overtime or be idle. These 

alternatives are also expensive, though since hiring costs and severance pay may be necessary, 

premium wages may have to be paid, and the risk of losing scarce human skills may increase.  

Present strategies for changing capacity also depend upon the extent to which the product can be 

stored in inventory.  
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Long run response expansion: the costs, benefits and risks of the expansion alternatives pose 

an interesting decision problem. By building the entire addition now, we avoid higher building 

costs; we avoid the risk of accelerating inflation and we avoid the risk of losing additional future 

business because of inadequate capacity. But there may also be disadvantage of this strategy. 

First, our organization may not be able to muster the large financial requirement initially needed. 

Second, if we expand now we may find later that our demand forecasts were bad; we may find 

that ultimate demand is lower than expected and we have over built. Finally, even if furcated 

demand is ultimately realized, it may not fully materialize until the end of the five year planning 

horizon.  If so, we will have invested in an excess capacity facility on which no return was 

realized.  

Long run response: contraction and constant capacity sometimes long range planning 

indicates that future capacity requirements are lower than the existing capacity can already 

produce. When this happens, we can either produce capacity or find new ways of using what 

exists. Capacity contraction most often involves selling of existing facilities, equipments and 

inventories and firing employees. Organizations permanently reduce capacity or shut down 

facilities only as a last resort.  

 

2.11. Generation of Alternative Capacity Plans  

When capacity gaps have been identified, alternatives plans can be considered. These 

alternatives may involve the size and timing of added capacity, the use of overtime and multiple 

shifts, the use of outside capacity sources, the absorption of lost sales, or the location of new 

capacity (Buffa, 1985). 
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Changing the level of permanent capacity as a means of coping with demand fluctuations, such 

as hiring and/or firing permanent workers frequently, is not only very costly in general, but it 

may also have many negative impacts on a company. In the case of labor capacity, the social and 

motivational effects of frequent hiring and firing make this tool even less attractive. Utilizing 

flexible capacity, such as hiring temporary workers from external labor supply agencies, is a 

means of overcoming these issues, and we consider this as one of the two main operational tools 

of coping with fluctuating demand, along with holding inventory. However, long-term changes 

in the state of the world can make permanent capacity changes unavoidable. Consequently, we 

consider the determination of the permanent capacity level to be a tactical decision that is made 

at the beginning of a finite planning horizon and not changed until the end of the horizon. The 

capacity-related decisions are the determination of the permanent workforce size to utilize 

through the planning horizon, and the number of temporary workers to hire in each period 

(Corrado and Mattey, 1997). 

Large or small capacity increment when an enterprise enjoys stable demand growth, the issues 

are centered on how and when to provide the capacity rather than if capacity should be added.  

If demand will be met through production, so there will be slack capacity immediately after an 

addition.  The slack capacity declines as requirements increase, and it falls to zero just before the 

next increment to capacity is installed, if the timing is perfect.  Whether smaller or larger 

increments of capacity will be more economical depends on the balance of incremental capital 

and the operating costs of a particular organization and on whether or not economies of scale 

exist.  A unit of capacity added now may cost less than a unit added later.  Yet the slack capacity 

must be carried as additional overhead until it is actually productive.  
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Alternative Sources of Capacity: Another issue in generating capacity plan is whether or not 

alternative capacity sources can be used near a capacity limit.  The cost effect of using 

alternatives sources of capacity are the trade-off of some of the costs of carrying slack capacity 

against the costs of overtime and multiple shifts, productivity losses resulting from pushing 

capacity beyond normal limits, and the extra costs of subcontracting units of outputs.   

Again, whether or not the use of alternative sources of capacity will be more economical for a 

particular organization depends on the balance of incremental capital and operating cost.  

Lost Sales: Another alternative to meeting demand through regular productive capacity or 

alternative capacity sources is to absorb some lost sales.  This is risky strategy because it is 

possible that market share could be lost permanently.  On the other hand, near capacity limits, 

contributions decline because of overtime and multiple shift premium and productivity losses.  

Thus, absorbing lost sales could be more economical in some situations.  Yet managers hesitate 

to take the risk of losing market share.  They may be forced into absorbing lost sales at capacity 

limits, but they would resist the idea of planning to absorb lost sales as a part of a capacity 

planning strategy.  

The question of the location of new capacity is strategically important involves assessment of 

market location, system distribution costs and other factors.  

General Structure of cost over a wide range volume is shown in the following graph: 
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Fig 1: Alternative of capacities 

E.S. Buffa and W.H. Taubert, "Evaluation of direct computer search methods for aggregate 

planning problem. Industrial management Review, Fall 1967. 

Near capacity limits, variables costs increase as a result of the increased use of overtime and 

subcontracting and because of congestion when facilities are maximally utilized.  On the other 

hand when new capacity is first installed, it is not fully utilized unless the expansion is long 

overdue.  Therefore variable cost for the new capacity is likely to be relatively high, reflecting 

poor utilization of labor and other resources.  But the new capacity relieves the stress on existing 

facilities making it possible to eliminate overtime and/or multiple shifts.  

First shift 

capacity 
Two shift 

capacity 

Total cost  
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2.12. Capacity consideration  

There are four special considerations for a good capacity decision (Heizer and Render, 2006) 

i. Forecast demand accurately: an accurate forecast is paramount to the capacity decision 

management must know which products are being added and which are being 

dropped as well as their expected volume.  

ii. Understand the technology and capacity increments: the number of initial alternatives 

may be large but once the volume is determined technology decision may be aided by 

analysis of cost human resource required, quality and rehabilitee.  

iii. Find the optimum operating level (volume), technology and capacity increments of ten 

indicate an optimal size for a facility.  

iv. Build for change: in this fast paced world operation managers build flexibility in to 

facility and equipment. They evaluate the sensitivity of the decision by test in several 

revenue projections on both the upside and downside for potential risk. 

 

Besides to this, Chase and aquilano (1992), states about flexible capacity in the organization by: 

Flexible plants: perhaps the ultimate in plant flexibility is the zero-change over time plant. 

Using moveable equipment, knockdown walls, easy accessible and returnable utilities, and such 

a plant can adopt to change in real time.  

Flexible process: Flexible processes are epitomized by flexible manufacturing systems on the 

one hand, simple easily set-up equipment on the other. Both of this technological approach 

permits rapid low cost switching from one product line to another, enabling what is sometimes 

referred to as economies of scope. 
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Flexible workers: flexible workers have multiple skills and the ability to switch easily from one 

kind of task to another. They require broader training than specialized workers and need 

managers and staff support to facilitate quick changes in their work assignment. 

Using external capacity: two common strategies for creating flexibility by using the capacity of 

other organizations are subcontracting and sharing capacity. 

 

2.13. Overview of related research on capacity planning 

 

The literature done so far suggests two ways of dealing with excess or idle capacity. The first is 

to manage supply to fit demand. Such strategies include reducing a firm's manpower costs, 

donating work to charity, conducting training for staff, scheduling the service so as to match the 

peaks and the troughs, taking on sub-contracted jobs, and even reducing fixed costs such as 

renting office space or equipment. The second strategy, to manage demand to fit supply, includes 

offering discounts, lowering prices, increasing advertising, conducting cold-calls, diversifying to 

segments where demand is less fluctuating, selling services under barter arrangements, offering 

different services, positioning a service differently, accepting reservations, and even using idle 

staff as walking advertisements. However, if a firm chooses not to deal with the problem, it can 

take the option to stay with a fixed capacity that is capable of handling peak business. 

 

In sum, the current literature mainly proposes reducing/scheduling capacity, and increasing selling and 

promotion activities (``chasing'' demand) or stay with a ``level'' capacity (Sasser, 1976). Corrado 

& Mattey (1997) tried to summarize researches done by on capacity management and related 

issues. It is presented as follows: 
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Authors Main Issue 

Hwang and Singh (1998) Consider a one-time production of an application. Specific 

product which must follow a fixed routing through the 

manufacturing system. The productive capacity is uncertain at 

each stage, and a significant setup cost is required the decision to 

produce at any stage. They formulate this problem as a multi-

stage serial production line model using dynamic programming. 

Laguna (1998) Examines expanding the capacity of a single facility in a 

telecommunications network. This problem is formulated using a 

dynamic programming and shortest path procedure. 

Kennington and Whitler (1999) use a node-arc network programming model for the spare 

capacity allocation problem in a self-healing, mesh SONET 

telecommunications network 

Rajagopalan et al. (1998) Develop a stochastic dynamic programming model to decide how 

much capacity of the current technology to acquire to meet future 

demand growth. 

Gilbert and Weng (1998) Study two facilities of a service network and model the facilities’ 

self interested capacity decisions using a principal-agent 

framework and queuing theory. 

Zhang et al. (2004) Exploit the tradeoff between capacity expansion and lost sales 

costs in an environment where multiple products and machine 

types exist, the demand is non-stationary and inventory holding 

and backordering are not allowed. 
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Bradley (2004) Extends this model to the case where the capacity level can be 

increased temporarily with the use of subcontracting, which is 

similar to the use of contingent capacity in our model. Their 

models are on a continuous time scale whereas ours is discrete, 

which might represent a contingent workforce environment more 

closely, where the decisions on hiring temporary workers are 

typically made on a period basis. 

Tan and Gershwin (2004) Deal with a similar make-to-stock environment where any 

demand that exceeds the current capacity is satisfied from one of 

the available subcontractors. The authors prove that there exist a 

series of threshold levels in the optimal policy for in-house 

production and for each subcontractor that indicate when there is 

sufficient surplus and when there is a need to use the 

subcontractors. 

Kekre et al. (2004) Use linear production costs whereas we consider a neither 

concave nor convex production cost function. The modeling 

approaches are also different in the sense that we use stochastic 

dynamic programming which permits the use of optimal 

operating policies whereas their paper is not intended for policy 

characterization for inventory and contingent capacity decisions. 

Table 1: Summary of related research  

Yet despite such techniques suggested by literature to alleviate the problem, capacity 

management remains complex and troubling in management practice and serves as one of the 

principal problems in services marketing. 
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3. Research Methodology  

3.1. Research strategy 

This study is designed to investigate the impact of power interruption on capacity utilization. The 

study was conducted in the Matador Addis Tyre S.C. The research strategy is a mixed research 

method. Mixed strategy enables to converge quantitative and qualitative data in order to provide 

a comprehensive analysis of the research problem (Creswell, 2003). The research design used in 

this study is a case study method. 

3.2. Selection of an Organization  

The issue under discussion was a national problem for long period of time; off course it is not yet 

resolved. To see the impact of power interruption on capacity, I listed four companies and these 

companies are characterized by high volume, low variety and high tech companies.  

The company, Matador, is selected on the basis of willingness to give access to me to investigate 

the impact of power interruption on capacity utilization. 

Except Matador Addis Tyre, all the others forwarded their rejection comment on my request 

paper for studying their company. Many of them express the difficulty of the issue (hope they 

mean the political aspect of the issue), their working schedule (production heads and shift leaders 

are not available most of the time), lack of readily available data were reasons for rejection.  

3.3. Data Source and Data Collection Instrument  

Both primary and secondary data were collected in relation to the topic under discussion.  

The data will be gathered in three ways  



 

28 
The impact of power interruption on capacity utilization: the case of Matador Addis Tyre S.C. 

 

i. Document review- annual report of the company weekly performance report of the 

production department and other relevant document  

ii. Observation- to observe how the company operates in one shift and to see how much 

excess capacity is available.  

iii. Interview (unstructured type) - interview will be conducted for production manager 

engineering department head and other four shift leaders to understand the impact of 

power interruption  

The researcher hopes, this sources are enough and relevant to investigate the impact of power 

interruption in matador Addis Tyre S.C  

 

3.4. Data Collection Procedure  

To gather concrete data, all relevant and available data's were assessed and analyzed.  These data 

ranges from daily shift schedule to company annual production report.  

Those workers who are will and accessed were invited for informal discussion to investigate and 

understand the impact of power interruption.  

Production department manager (1), engineering department head (1) and shift leaders (4) and 

human resource manager head were approached for interview to deal with the main issue of the 

case.  

3.5. Data Presentation and analysis procedures 

Once responses were revealed from respondents and document reviewed, tables graph and other 

statistical analysis were employed to present and analyzed. 



 

29 
The impact of power interruption on capacity utilization: the case of Matador Addis Tyre S.C. 

 

The tabular approach helped to summarize crude data’s collected from document review and 

human media. Percentage and means were used to measure impacts of power interruption on 

capacity.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

30 
The impact of power interruption on capacity utilization: the case of Matador Addis Tyre S.C. 

 

Chapter Four 

Results and Discussion  

4.1. Introduction 

This chapter deals with the presentation of the data’s collected through observation, unstructured 

interview and document review. An attempt was made to collect relevant data’s from production 

and engineering department head through unstructured interview that all questions focused on 

production capacity and power interruption.  

 

Production process and layout of the company was observed to understand how the company 

operates. The ten operation management decision of the company is produced from an 

observation conducted so far. Documents of the company including production plan, power 

interruption records, discrepancy record and history of the company was reviewed and studied to 

construct presentation revealed here under. 

 

The presentation part is structured as: Company background, the overall operation management 

of the company, overview of the impact and remedial taken so far by management. 

 

4.2. Company Background 

4.2.1 Historical Background  

The history of MATADOR - Addis Tyre is directly traced to the history of Matador group and 

the former Addis Tyre Share Company. These two companies were independently tyre 

manufacturer companies in their respective countries. Matador group is based in Slovak 

Republic while Addis Tyre in Ethiopia. 
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Matador is a joint-stock company registered under the laws of the Slovak Republic under the 

identification number 00 152 820.  The company’s registered office is based at T.Vansovej 1054, 

Puchov, Slovak Republic. 

It is a leading financially strong European tyre manufacturer which was established in Bratislava, 

SLOVAK REPUBLIC in 1905.  It was the first company to start manufacturing of tyres in the 

former Czechoslovakia. Matador controls a vertically integrated group of companies known as 

“Matador Group” that are engaged in various activities  

While Addis Tyre Share Company (ATC) was a sole bias tyre manufacturer company in Ethiopia 

for the past 34 years and was state owned until July 7, 2004. It had utilized the technology of 

Yokohama Rubber Company, with small shareholding had been technical advisor and 

technology supplier.  

The core business activity of ATC was the manufacture and sale of diagonal tyres and inner 

tubes. It produced exclusively for the Ethiopian market, where it held a 35% market share. The 

production range of ATC was divided primarily between passenger tyres (from 12” to 15”), light 

truck tyres (14” to 16”) and heavy truck tyres (20”). 

Matador, with the capacity, rich experiences in transferring technology and know-how, with the 

intention of eventually penetrating the COMESSA Market and Africa at large, accepted the offer 

for the Joint Venture.  

Then it entered into an agreement with the then Addis Tyre Company, sole Tyre manufacturer in 

Ethiopia, through the formation of the Joint Venture (JV). For transparency and successful 
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marriage, this Joint Venture process had to go intensive and long process. It started in 2002 and 

finalized on July 8, 2004, after two solid years. 

Thus, Matador-Addis Tyre Share Company has been legally established with the specific 

mission to produce bias tyres related to the former Addis Tyre Company’s product range but 

with Matador technology, and radial passenger car tyres at the initial stages with the further 

interest of eventually introducing radial passenger, light truck and truck tyres. It is indeed a Joint 

Venture Company established on the basis of the Ethiopian investment desire point of view with 

the objective of technology transfer, capital – inflow and export of tyres. Accordingly, Matador 

has joined the JV with the contribution of technical-know-how, machinery and some amount of 

cash as working capital which amounted to USD 13, 899, 000 and export commitment and 

commenced its operation on July 8, 2004. 

As such the shareholding of Matador group is 61% and the shareholding of the Privatization and 

Public Enterprises Supervising Authority (PPESA) is 39%. Hence, the total registered capital of 

the Joint venture Company is 22,785,000 United States Dollar. On the Ethiopian side only fixed 

assets namely Machinery, Vehicles, Building etc.; right of land use and good will were 

contributed. 

Since the formation, the Joint Venture has been producing diagonal tyres similar to the former 

Addis Tyre S.C. but with better technology and productivity. The Joint Venture agreement for 

the expansion of the Company is finalized in two phases. Hence, it enables to raise the annual 

production capacity from 233,000 pieces to 500,000 pieces of truck diagonal and passenger 

radial tyres. 
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For further expansion, the Shareholders reached in an agreement for additional investment of $ 

22 million United States Dollar. Thus, the production capacity will increase to more than one 

million pieces of tyres and enable the company to produce light truck and truck radial tyres.  

4.2.2. Company Mission, Vision & Strategy 

Mission 

To supply a modern, high-quality and safe, environmentally friendly products as well as 

permanently increase the market value of the Company. 

Vision 

To introduce and maintain a firm market position for products branded Matador & Addis Tyre in 

Ethiopia & COMESA Markets. 

Strategy 

The joint venture will continue developing the distribution network in order to support the 

existing distribution channels and create new ones in the development of its distribution network; 

the Joint Venture will concentrate on whole-sale agents, seeking to expand their proportion on 

the overall sales of the company’s product. 

Company profile 

Name: MATADOR ADDIS TYRE - Share, Company (MATADOR-ATC)  

Location: Akaki Kality Sub City Kebele 12/13, Debrezeit Road, Addis Ababa 

Total Area: 69,159 Square Meters 
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Date of Establishment: July 8, 2004 

Registered Capital: 25,630,976.67 United States Dollar 

No. of Employees: 790 

4.2.3. The overall operations management of Matador Addis Tyre S.C. 

Capacity decision closely relates with other operation management decision. For better 

understanding of the problem, an investigation was done to other operation management function 

to see and find out any relationship that they have with capacity decision. 

 

Matador Addis Tyre Share Company is a joint venture which manufactures different tyres for 

both local and international markets, considering its all operations management decision areas 

the company undertakes different activities. These are: 

 

Product: The Company manufactures three types of tyres namely Light Truck, Passenger Cars 

and Truck and Bus by using two kinds of designs; Radial and Diagonal. Radial design uses steel 

cord where as Diagonal design uses Nylon cord. The design of each tyre type is based on the 

following criterions: 

 Safety considerations 

 Noise level 

 Driving stability on dry or wet road surface 

 Long mileage 

 Speed 

 Comfort ability 

 Durability 
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 Even deterioration 

 Rolling resistance 

 Heat build-up 

 Good resistance against mechanical damage 

Process: 

The company produces high volume and low variety (PC, TB and LT) of tyres. Therefore, the 

process strategy of the company is product focused. The facilities of the company are organized 

around products and it has a continuous production run. 

 

Capacity: The annual production capacity (ideal capacity) of the company’s production system 

is 500,000 pieces of tyres. According to the interview conducted with the production manager, in 

the year 2007, 2008 and 2009; the company was able to produce 80%, 54% and 50% of the 

capacity was utilized respectively. The company’s production capacity is currently under utilized 

because of power supply interruption and hard currency shortage. However, the capacity 

utilization policy of the company is 80% of the ideal capacity for the plant and 100% for 

machine. 

 

Quality: Matador Addis Tyre Share Company is not certified for ISO 9001; however, the 

company controls quality as per the specification of ISO 9001. The company controls product 

quality through preventive, concurrent and corrective control mechanisms. 

Preventive control: the company inspects the quality of raw materials whether they are as 

per the specification through laboratory test by R & D department.  
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Concurrent control: during production, the company controls quality by using 

automated/ computerized/ and manual /physical/ inspection system at every stage of 

production process; mixing stage, semi-product stage and assembly stage. 

Corrective control: After the final product being produced, the company check (control) 

the product, whether it has air on it or not. To stabilize the molecules and to avoid 

turgidity, before the product launched to market a control mechanism is conducted during 

tyre curing, painting and finishing stages. 

 

Location: the company is located in Addis Ababa, Akaki kality sub-city (Debrezeit Road). The 

location strategy is based on the proximity to the market (customers). According to the interview 

conducted with the marketing manager, 90% of the total private cars are found in Addis and the 

major distributors are found in Addis Ababa. 

 

Layout: The Facility layout of Matador Addis Tyre Share Company helps the company to be 

more flexible in terms of the machine arrangement, meaning they are assigned in line to make 

the production process ( the batch of the production) to be in continuous basis. 

The warehouse and the production departments are found side by side, that could help the final 

products to be delivered without excessive workforce and to be delivered immediately when they 

are needed.  

 

Job Design: The Company uses labor specialization or job specialization by assigning its 

employees according to the specialized jobs at each stage of the manufacturing process.  This 

would assist in reducing labor costs of multi skilled artisans. This would help the company for 
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the development of dexterity and faster learning by the employee because of repetition, less loss 

of time and development of specialized tools 

 

Supply Chain: The Company has a well established and good relationship with all stakeholders, 

from suppliers up to distributors. Its relation with suppliers is based on the win-win approach and 

in order to solve the problem of delay, they outsource some of their activities in related to custom 

clearing. In order to make the product available in the market timely, Matador has its own 2 sales 

outlets and 8 distributors (wholesalers) on contractual basis. 

  

Forecasting: The Company forecasts its market demand every year based on the information 

received from distributors’ daily demand. It also conducts market research to determine the 

overall market share and the type of products having high demand in the market. 

 

Inventory: 

The company has three types of inventory: 

Row material inventory: The row material inventory follow up is based on the stock 

position report that shows the monthly requirement for production and the stock balance. 

The procurement and warehouse have a strong communication through network 

communication and using letters (formats). The procurement daily checks the stock 

position and initiates the purchase order based on their lead time (of two months). 

Work-in-process (semi-finished product) inventory: These semi-finished products are 

managed in the production plant. In each stage of the production process all inventories 
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are counted, checked for quality and delivered to the next stage of production process by 

identifying the tag placed on it. 

Product inventory: The production department and the logistics department make an 

exchange of finished products every day using inventory exchange form. The store keeper 

updates the inventory level daily on his computer, which the marketing department can 

access the stock level through network. 

 

Aggregate planning: The aggregate planning is an approach to determine the quantity and 

timing of production for the intermediate future. The company prepares the aggregate plan on a 

yearly basis. The plan considers the demand forecast the facility, capacity, inventory level, 

workforce size and related inputs. 

 

Short-term Scheduling: The short-term scheduling is based on the aggregate plan (business 

plan) of the company. From the yearly plan they develop the short-term plan on a monthly basis. 

The short-term plan considers the actual situation such as market requirement, row material 

availability and plant- failure. 
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4.3.  The Main Problem 

Capacity management problems have received significant attention in the last few years. 

Capacity management problems include, among others, capacity planning in terms of the 

determination of the capacity levels of productive resources and the timing of the capacity 

adjustments. 

 

Since late 2007 due to hydro electric power shortage, EEPCO started scheduled distribution all 

over the country. In Ethiopia, thousands of business are suffering losses or at least decline from 

their normal performance whenever there is power interruption.  

  

Companies, like matador Addis Tyre S.C, that consumer high power faced challenges in 

achieving their optimum capacity.  Since Power interruption problem is an external factor and 

the contribution of the company towards this problem is null. But the company is losing too 

much and producing only its partial effective capacity in the past years. 

 

According to the document review and unstructured interview conducted with production 

department regarding the lost production for four years since 2007 due to power interruption, is 

constructed in the following pages. Besides to that, number of power interruption in days is 

given for each month and years under consideration. 

Table 2: Planned production against actual production 2007 

Product type  2007 

Type  Pcs Ton  

Total action plan  377,818 6845.250 

Total actual production  382,937 6887,528 
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Difference  -5119 -42.279 

Performance in % 101.35% 100.62% 

Reasons for 

discrepancy  

Power interruption  0  

Other  0  

Source: Production Department: Matador Addis Tyre S.C 

The table displays planned type production for 2007 amounts to 377,818. This equals 6845.25 

ton. The company used to prepare its plan based up on the information gathered from National 

Bank of Ethiopia (regarding foreign currency), EEPCo (regarding power interruption) and other 

relevant stakeholder. But due to the dynamic environment, deviations occurred between the 

planned and actual production.  

 

In 2007, the supply and distribution of hydroelectric power throughout the country was normal 

and interruption was minimal. In this period of time there was no power interruption in the 

company and it has been working efficiently almost all working days of the year. Due to this, the 

actual production exceeds the planned production by 5119 tyres. The overall performance 

compared to plan 2007 computed as 101.35%. 

 

The performance recorded on the year 2007 revealed, in the absence of power interruption the 

company can equate, given that all the other factors remain unchanged, actual capacity with 

effective capacity. The company has also freed from additional cost of incidental shut down, 

frequent start up and unscheduled maintenance. 

   

In the year 2008, the problem of power interruption emerged as a great challenge for many 

companies and the impact on Matador’s production capacity is presented as: 
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Table 3: Planned production against actual production 2008 

Product type  2008 

Type  Pcs  Ton  

Total action plan  270,497 5891.89 

Total actual production  208,178 5275.20 

Difference  62319 616.690 

Performance in % 76.96% 89.53% 

Reasons for 

discrepancy  

Power interruption  5223  

Other  57096  

Source: Production Department: Matador Addis Tyre S.C 

 

In 2008, Matador Addis Tyres S.C planned to produce 270,497 tyres and able to produce 76.96% 

of it that amounts 208,175 tyres. The discrepancies resulted from power interruption and other 

reasons. Power interruption contributed 5223 tyres to the discrepancies and the remaining was 

due to other reasons.  

 

Profit that has been assumed to be earned from 34 % of the production was lost. Customers of 

the company were also unable to buy that amount of production which persuaded them to buy 

competitor’s product in high price. 

 

The Ethiopian Electric Power Corporation (EEPCo) circulated letters for announcing shift power 

distribution. This aims to inform high power users, like Matador, to adjust their power usage 
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accordingly. In the year 2008, where Matador lost 34% of its production in tyres, power 

interruption in number of days for each month of the year is given as follows: 

Source: Production Department: Matador Addis Tyre S.C 

Months of 2008 Jan  Feb Mar Arp May Jun Jul Aug Sep Oct Nov Dec Total  

No of days  1 1 2 4 8 4 4 0 0 0 0 0 24 

Table 4: Days without production in 2008 

Source: Production Department: Matador Addis Tyre S.C 

The figure reveals, even if there was no frequent and uniform pattern for the power interruption, 

the year 2008 experienced about 24 days without production.  There was power interruption 

from Jan-Aug 2008.  

 

The problem of power interruption gets worse and thorny in 2009 when more than one third of 

annual production days were lost. The following table shows plan against actual production in 

the year 2009. 

Table 5: Planned production against actual production 2009 

Product type  2009 

Type  Pcs  Ton  

Total action plan  221255 5153.822 

Total actual production  124270 3426.720 

Difference  96985 1727.102 

Performance in % 56.17 66..79 

Reasons for 

discrepancy  

Power interruption  75182  

Other  21803  

Source: Production Department: Matador Addis Tyre S.C 
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The above table shows in 2009 the actual production was far less than the planned amount. The 

planned amount in piece and ton respectively were 221,225 and 5153.82. Due to power 

interruption in addition to other factors, the actual production was lowered to 124,270 and 

3426.720 in piece and ton respectively.  

 

The discrepancy shown equals to 96,985 pieces and 1727.10 ton of tyres. Power interruption 

contributed about 78% of this discrepancy which amounts 75182 pieces of tyre.  

In the year 2009, EEPCo was under high public pressure for continuous electric power 

interruption. Even if, there was an effort to rent diesel generator in international bidding and 

generate power, it was too little to recover the interruption problem, according to informal 

discussion with EEPCo power distribution section workers.  

 

Companies, such as Matador, were ordered to quit production for more than a month time. A 

magnificent impact power interruption on production is recorded at this time and the number of 

days with power interruption is shown here under. 

Table 6: Days without production in 2009 

Months of 2009 Jan  Feb Mar Arp May Jun Jul Aug Sep Oct Nov Dec Total  

No of days  0 0 0 0 19 30 31 26 11 10 8 0 135 

Source: Production Department: Matador Addis Tyre S.C 

 

The above table reveals 135 working days were spent in 2009. The company persuades to shut 

down the entire operation in June and July. 
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At the middle of the year, There was no officially announced power shedding programme as in 

the past, although EEPCo switches off its button during morning peak hours (between 9:00am 

and noon) and late in the afternoon (between 6:00pm and 8:00pm). It is part of an effort to put 

hold on the supply side. From May –Dec, 2009 power interruption in Ethiopia were accelerated 

by lack of rainfall around hydroelectric dams. As a high power user company, Matador Addis 

Tyre S.C., has suffered too much.   

 

In 2010, taking only the first quarter, power interruption results a loss of thousands of tyres and 

the data’s are constructed in the table given below. 

Table 7: Planned production against actual production 2010 

Product type  2010 

Type  Pes  Ton  

Total action plan  63656 1697.40 

Total actual production  49286 1065.37 

Difference  14370 631.68 

Performance in % 77.43% 62.27% 

Reasons for 

discrepancy  

Power interruption  9883  

 Other  4487  

Source: Production Department: Matador Addis Tyre S.C 

 

A data constructed for four month (from January to march) in the above table shows, matador 

planned for 63,653 pieces of tyres and achieved 77.4% of its which amounts 49,286 pieces of 

tyres. Power interruption, one of the major contributors to the discrepancies, contributed for the 

loss of 9883 pieces of tyres. 
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From various sources that I have accessed, I have learnt that there is no demand problem in the 

market. As sole producer of tyre in Ethiopia, Matador’s product is competitive in the market both 

in price and quality. As the company is losing such a significance portion of its production due to 

power interruption, customers used to give feedback to the marketing department that they are 

forced to use competitors’ products, which are imported and charged high price. 

 

Number of day’s power interrupted for each month in the first quarter of 2010 is given as: 

Table 8: Days without production in 2010 

Month  of 

2010 

Jan  Feb  Mar  April  Total 

No of days  2  5 22 22 51 

Source: Production Department: Matador Addis Tyre S.C 

Since January 2010, the company lost 51 production days that results an achievement of only 

77.4% of actual production from planned production. From the total available work days the 

company used only 42%. Added with others reasons, in the last four month, power interruption 

results a loss of 14,370 pieces of tyres or 631.68 tones of tyres. 

The tables discussed so far can be summarized as: 

Table 9: Summary of Planned production against actual production 

Product type 2007 2008 2009 2010 (Jan to 

March) 

Tyre Pcs Ton Pcs Ton Pcs Ton Pcs Ton 

Total action 

plan 

377,818 6845.25 270,497 5891.89 221,255 5153.82 63,656 1697.40 

Total actual 

production 

382,937 6887.52 208,178 5275.20 124,270 3426.72 49,286 1065.75% 

Difference -5119 -42.27 62,319 616.69 96,985 1727.10 14,370 631.68 
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Performance 

in % 

101.35% 100.62% 76.96% 89.53% 56.17% 66.49% 77.43% 62.79 

Power 

interruption  

0  5223  75,182  9883  

Others 0  57,096  21,803  4487  

 (Source: Production Department) 

The capacity utilization of Matador Addis Tyre S.C. is presented as: 

Table 10: Capacity Utilization rate 

Year  Actual capacity Planned 

capacity 

Capacity 

utilization 

rate** 

Capacity 

utilization rate 

lost due to power 

interruption 

Effect rate 

2007 382,937 377,818 101.35% - Zero 

2008 208,178 270,497 76.96% 2% Low 

2009 124,270 221,255 56.17% 33% High 

2010* 49,286 63,656 77.43% 15% Moderate 

(Source: computation from previous tables) 

* Data’s were constructed only for the first quarter of the year. 

** Capacity Utilization rate = Actual capacity 

    Planned capacity 

 

From the above table, it can be shown the extent how the power interruption affect the company 

capacity utilization. Even if there is no agreed and proven standard to place the degree of the 

effect to some level, I tried to use subjective computations to determine the impact of the power 

interruption. 
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In the year 2007, the impact of power interruption on capacity utilization is almost zero and here 

we can see any contribution of power interruption for discrepancy. In the next year, 2008, 

Matador lost 23% of its planned production out of this power interruption contributes 2%. Here 

the impact is low where management should give due attention to other reason that highly 

contribute for the discrepancy. 

In 2009, where power interruption has contributed for the loss of 33% of the planned production 

in which the effect is rated as high. Management should pay attention for such significance 

impact so as to recover the lost production. In the year 2010, power interruption forced Matador 

to lose 15% of the planned production where the effect is rated as Moderate.  

 

So far an attempt was made to present and analyze data relating to the topic under discussion and 

the significant impact due to power interruption can be summarized as: 

 

Loss of production: Matador is not producing the amount of outputs that a system is capable of 

achieving over a specific period of time. The main reason is for production loss is power 

interruption. The table displayed below shows the amount of lost items due to power 

interruption. 

Table 11: Planned and Actual production discrepancy due to power interruption 2007-2010 

Product  2007 2008 2009 2010 

Tyre  Pcs  Pcs  Pcs  Pcs  

Lost items due to power 

interruption (Pieces of tyre)  

0 5223 75182 9883 

       Source: Production Department: Matador Addis Tyre S.C 
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Matador Addis Tyre S.C. uses central planning with the consent of each department and the 

above data represent not only lost items for production but also for marketing and finance.  

 

Customer complaint and Dissatisfaction: Matador Addis Tyre S.C. is the only company 

producing tyres in Ethiopia and all other brands in the market are imported. Due to power 

interruption distributors it became difficult to satisfy the existing demand for the product and 

customers of Matador’s product have been complaining and still they do. Since the problem 

waits long, some customers were shown up as dissatisfied and were intending to use to other 

substitute products of other brand.  

 

Extra costs /Start up cost /: Since matador is high capital intensive technology and equipment 

user, it requires about 6 MW to operate the entire function. In the availability of 6 MW, matador 

has been operating under four shifts. But with power interruption they were pushed to use only 

one shift a day. Due to this set up cost rises more than it was expected by production department.  

 

When there is no power interruption the machines work for a month without any shut down. 

With power interruption they used to schedule operation only in one shift, and the machines will 

be sent off at the completion of each shift. Next time to run and make machines ready for 

production the set up require 3500- 4000 liter of petroleum each day. A onetime power 

interruption results on average about 56,000 birr extra cost.  

 

Even if it was found difficult to quantify the dropout due to power interruption while the 

machines are in production, but a significant amount of on-process item will be discarded. 
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Diseconomies of scale: the company uses process strategy and focused low variety high volume 

production. At the time of power interruption the company has no choice rather than producing 

in low volume, so that the company is losing economics of scale in process strategy.  

 

4.4. EEPCo : Power distribution scheduling and priority 

THE basic function of the power distribution system is to supply customers with electrical 

energy as economically as possible and with an acceptable degree of reliability. Consequently, 

obeying the two conflicting objectives of economics and reliability is the main challenge when 

constructing new or expanding existing distribution systems.  

 

As a sole power supplier, EEPCo’s major responsibility is to generate and distribute power for 

the entire nation demand. Currently the plant has about 1,396,000 customers throughout the 

nations (www.drj.com/new2dr/newbies.html). 

 

EEPCo operates through two different power supply systems, namely, the Inter connected 

system (ICS) and Self - Contained System (SCS). It also maintains a wide network of 

transmission and distribution systems. EEPCo has 120 sub stations and one head quarter in 

Addis Ababa. 

The company generates about 814.14 MW power from its interconnected (national grid) and self 

connected systems. Hydropower contributes about 98% of its total power generation capability. 

This hardly satisfies the growing demand for power that is increasing by 21pc annually. This 
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growth has led to the current power generation deficit estimated to reach between 80mw and 

120mw. It has now managed to improve the coverage from 17pc a few years ago, to 33pc now.  

The time under discussion (2007-2010) is not the first time EEPCo is confronted with a deficit in 

power generation. In 2003, it bought diesel generators now installed in Dire Dawa (40mw), 

Awash Sebat (30mw), and Kaliti (10mw). This was in addition to a nationwide power shedding 

scheme the company had applied for months.  

The power generated for the last four selected years and 2002’s projection is presented as: 

Table 12: Power generated by EEPCo (1992 – 2001)   

Year 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 

Power 

generated 

in GWS 

 

1620 

 

1718 

 

1917 

 

2067 

 

2284 

 

2584 

 

2842 

 

3269 

 

3810 

 

4266 

Growth 

trends in % 

 

- 

 

6.07 

 

11.56 

 

7.86 

 

10.48 

 

13.14 

 

9.98 

 

15.04 

 

16.54 

 

21 

Source: EEPCo publication 

According to the EEPCO publication, it is projected to generate 5333 GWS in the year 2002 and 

the growth trend is assumed to be 25%. Even if EEPCo is saying that they doing their best, there 

is significant gap between the demand and supply of electricity power. 

EEPCo views power interruption from two perspective: Scheduled and unscheduled. 

Unscheduled power interruption occurs when there is human error, transformer and distribution 

center break down, natural or manmade incidents and other unconditional problems. Such 

unscheduled power interruption is very difficult to avoid. 
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Scheduled power interruption, which is common in Ethiopia, is a result of disequilibrium 

between the demand and supply of power. Many government issued report (ESA, 2008, 2009 

National report) revealed Ethiopia is growing in average 10.1% per year. 1% GDP growth calls 

for 2.13% growth in power consumption. Accordingly each year power demand is growing by 

21%. The current available generated power is by much far from the required one. Accordingly 

to distribute power in shift (scheduled power interruption) has come in to practice.  In addition to 

this, lack of rainfall caused low volume of water in Hydro electric dams which caused the plants 

to generate below their esteemed capacity.  

EEPCo admits culpability of not informing scheduled power interruption on time for companies, 

like Matador Addis Tyre S.C. When there is scheduled power interruption Agro-processing 

companies and those companies engaged in export are given priority. Even if Matador has 

contribution in saving foreign exchange by replacing imported tyres priority was not given for 

such companies.  

To ease the already existing problem EEPCo is engaged in construction of massive hydro electric 

dams and maintaining the available power distributors in addition to building the new one. 

But, experts project that for a nation whose annual demand for electric power is 21pc much 

higher than five per cent projected a few years ago, the chances for EEPCo getting back to 

square one is inevitable. They advise the government to initiate the construction of new power 

plants almost every year, and not lose opportune time in between. There is a gap of one year 

since the government initiated a new project to at Fincha-Amerti Neshi, a dam on Neshi River, in 

Oromia Regional State, projected to generate 100mw. (http://allafrica.com/ethiopia) 
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4.5. Action taken by the company management 

 

The production department, working with other concerned unit of the company, has tried some 

remedial to ease the impact of the problem. Since the problem sourced externally, almost all of 

them focused on reducing the impact. Some of the remedial are mentioned here. 

 

Shift operation: EEPCO circulated letters to high power user companies to shut down their 

operation for some days or to use shift operation as a strategy to distribute power for all users in 

appropriate manner. Rather than quit, Matador is operating in one shift which confront the 

company not to enjoy economies of scale. 

 

Full day operation became not only difficult but also impossible due to power interruption. 

Replacing such as huge power requirement (6-8 MW) with a generator was found infeasible and 

thought it could accelerate a production cost.  

 

Work force handling: Matador Addis types S.C. currently holds about 795 workers. At full 

operation, all these workers are on duty. Due to power interruption, the HRM designed a new 

production Schedule and a worker will work for a day and will be free on next day. 

 

An attempt was not done so far to decrease or adjust salary plan of the company. It is clear that 

to pay as those day where there is no power interruption is difficult, but the company prefers to 

do so to share a national level problem. 
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In addition to this when there is layoff, dismissal or retirement, there will not be a new 

requirement to replace the vacant. Rather reallocation of work force to fill the gap will be 

applied. 

 

Incorporation of power interruption estimates in capacity planning: The Company uses 

central planning and each department plans will be revised according to power interruption 

estimation and other factors. 

Power interruption was given a due attention in preparing a plan for production. Sometimes, this 

response from a management was challenged by EEPCo. Due to lack of accurate data and the 

presence of unscheduled interruption puts a company plan at elusive description.  
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Chapter Five: Conclusion and Recommendation 

 

5.1. Conclusion 

This project aims at investigating and understanding the impact of power interruption on 

capacity utilization in the case of Matador Addis Tyre S.C. To do so, an attempt was done to 

collect data’s related to the topic under discussion. 

 

To go through with data collection procedures, document review, observation and unstructured 

human media (interview) were employed. From the analysis done based up on gathered data, the 

following conclusions are drawn: 

� Matador Addis Tyre S.C. is a high variety, low volume producer that consumes 6 MW of 

power for full operation. This makes an option of using generator not only difficult but 

also impossible for its high and exaggerated running cost. 

� The overall operation management of the company is well coordinated and flexible to 

entertain capacity planning change except in its process strategy. 

� Due to power interruption Matador has only produce 76.96%, 56.17% and 77.43% of its 

actual production in the year 2008, 2009 and 2010 respectively. 

� The company has experienced power interruption for 24,135 and 51 days for the year 

2008, 2009 and 2010 respectively which results discrepancy between actual and planned 

capacity. 

� The company is also incurring additional cost for frequent shut down and starts up. The 

long awaited idle capacity is challenging the company from enjoying economies of scale. 
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� The company is losing its esteemed customers for its competitors because it unable to tie 

up with the growing demand for tyre due to power interruption. 

� The management is using shift operation, stabilization of the work force and 

consideration of interruption estimation for planning production capacity. 

� EEPCo give less priority for Matador Addis Tyre S.C.in scheduling power distribution 

while there is a lack of electric power. EEPCo is trying its best to equate the supply and 

demand for electric power. 
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5.2. Recommendation 

Based up on the conclusion, the following recommendations are forwarded: 

 

� Matador should strengthen its communication with EEPCo to obtain on time information 

about power distribution schedule information so that production plan will consider 

power interruption. Besides to this the company should put pressure on EEPCo to be 

given a priority in power distribution since Matador contributes for foreign exchange 

substitute.  

� At the time when the effect of power interruption turns high and if it stay for long time 

horizon, it would be better if the company employ flexible work force. It could be 

possible by developing appropriate size of skeleton work force. 

� As regarding to EEPCo, should inform companies about scheduled power interruption as 

early as possible. EEPCo should establish a unit/work force/ to actively disseminate 

scheduled power interruption schedules to companies 
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Addis Ababa University 

School of Graduate 

School of Business and Public Administration 

MASTERS OF BUSINESS ADMINISTRATION 

(MBA) 

Interview question for production manager 

 

1. How do you describe capacity management in your company context? 

2. Do you have an experience of integrating capacity management decision with other 

operation management decisions? 

3. What are the main factors that affect capacity utilization of your company? 

4. How do you explain the impact of power interruption in the capacity utilization of your 

company? 

5. Does EEPCo inform your company regarding interruption schedule on time? If not, what 

are the impacts of such unplanned interruption? 

6. Have you tried any alternative source of power for the recurrent power interruption to 

cope up with the planned capacity? 

7. What managerial decisions were taken to mitigate power interruption problem? 

8. As a production manager, what are you planning to challenge similar problem in the near 

future, if any? 
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