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Abstract 

This paper presents a market structure, conduct, peliormance (SCP) analysis of industrial 

economics to study the relationships that existed be/ween market structure, conduct and 

peliormance ,vi/hin the Ethiopian cemenl industry by employing a simultaneous equations 

framework Based on data ga/hered ji'OIlI ""elve cemen/ manufacturing indus/ries for five 

years, the paper has developed Illarket share, advertising and profitability equations as its 

three simultaneous equations and estima/es the coefficients using Three Stage Least Squares 

(3SLS) estimation me/hoc/. Though estimation of the system uses a small number of 

observations and lacks data on additional instrumental variables the main 3SLS resultsji-om 

the analysis of/he sys/em of equations are found out to be : (/) there is a posilive, significant 

and two way causes and ejjec/s relationship be/ween market structure (market shares) and 

jirms' strategic behavior (advertising intensity); (2) a similar positive and two way causes 

and ej/ects relationship is found be/ween profi/ability and adver/ising intensity; and (3) there 

is no any significal1l effect of market slructllre on firms projilabililY though the Iuller a/fecls 

theformer negalively and significantly. 

Key words: Cement Industry, market structure, conduct, performance. 
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1. Introduction 

The role the construction industry plays in soc io-econom ic development is sign ificant. The 

industry is a distinct sector of the economy, which makes its direct contribut ions to economic 

growth. It provides the basis upon whi ch other sectors can grow by constructing the phys ical 

facilities required for the production and distribution of goods and services and has a 

sign ificant multiplier effect on the economy as a whole (Moavenzadeh & Rossow, 1975). 

Cement as being one of the principal building and construct ion materials in the construction 

sector, is essent ial to meet society's needs fo r housing and basic infrastructures such as roads, 

hyd ro-dams, irrigation, water treatment fac ili ties, gove rnment bu il dings, universities and 

hosp itals. 

In Ethiopia, the construction sector is enjoying a boom which is due to heavy government 

investme nts on the construction of hydroelectric dams, housing projects, irrigation and roads. 

Accord ingly, cement as being one of the critical ingred ients, has a huge part to play on the 

construction of these large sca le investment projects. 

Accord ing to the fi ve yea r cement production target, the government has envisioned to ra ise 

the nationa l cement production capacity to 13.7 million tons by the year 2015 which aimed to 

sati sfy the increasing cement consumption that had been increasing by an average rate of 

around 30% during the past five years. (Mol,201 1) 

In Ethiop ia, the first cement factory, Dire Dawa Cement and Lime Factory, was establi shed 

by the Italian occupying forces in 1938. The plant had an initia l capac ity of 120 tones of 

clinker (the intermediate product obtained by bu rning limestone) per day. In response to the 

increas ing demand for cement, the Addis Ababa and Massawa cement factories were 

established in 1964 and 1965 respectively, each with a capacity of 70,000 tones of clinker per 



year. In 1984, the State-owned Mugher Cement Factory was constructed and comm issioned 

with a capacity of 300,000 tons per yea r, wh ich created a large increase in capacity of the 

coun try' s cement supp ly. Fol lowing Eritrea 's independence in 199 I, the Massawa cement 

factory was no longer in Ethiop ia and Mugher was the only manufact urer in the sector until 

Messebo Cement was establ ished in 1996. (Sutton & ke l low 20 I 0). 

For about twenty years, cement production was dominated by the two large players Mugher 

and Messobo cement factor ies. This low level of investment in the secto r has created 

problems in relation with the suppl y and price of cement. Cement prices have been on a 

steady upward trend until the begin ning of 20 12 when the new cement giant Derba Midroc 

Cement entered the business. In add ition, severe shortages of power supply which resulted the 

c losure of the two major cement producers for a month period in the year 2009, and a 

continua l growth in demand has forced the government to turn its attention on attracti ng 

in vestments towards the sector. (Mol, 20 I I) 

Based on the data from the Mini stry of Industry, up to March, 2004 EFY the number of 

cement manufacturers in the country has reached eighteen manufacturing industries 

(includi ng fi ve newly opened estab lishments) with a combined producti on capac ity of nearly 

12.22 million tons per year. The sector has shown a radical increase in the num ber of 

establishments over the past six months (september to feb ruary 2004 EFY) alone when the 

five new and expans ion projects joined the sector with a capacity of 5.2 mi ll ion tons per 

annum. But currently, out of thi s total capacity, the factories can onl y manage to produce 

around 6.4 million tons by the end of the same year. (Mol, 201 1) 
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1.1 Statement of the problem 

The classification and ana lys is of industries on the basis of their structure, conduct and 

performance he lps on understandi ng the correspondi ng type of behavior and performance 

expected from each market. Once the boundari es of a market a re known, the structure of a 

market can be determined, thereby determ in ing the performance assoc iated with that market 

structure. (Ferguson & Ferguson, 1994) 

S ince 1940 's, industria l economists ana lyze different industries and markets using structure­

conduct - perform ance (SCP) paradigm. A structure - conduct - performance paradigm was 

first used by 8ain ( 1951) to account fo r inte r- industry differences in pro fitabi lity. The bas ic 

premise of the SCP is that structure (factors that determ ine the compet iti ve ness of the market) 

affects conduct (prod uction and marketing practices including Pr ic ing, advertis ing, R&D), 

and fina lly conduct affects performance (the success o f an industry in produci ng benefits for 

the consumer) which assumed a one - way causa l re lationship from structure to conduct and 

then perfor mance. (Lee, 2007) 

Tradi tiona lly, analysts ass um ed a one way causa l re lat ionship between market structure and 

market performance via market conduct. Market stru cture was exogenously treated to be 

determined by basic market conditi ons such as techno logy and demand. However, more 

recent studies recognize the ex istence of a feedback effect in which performance affects both 

cond uct and structure, and conduct in turn affects structure. (Delrome et al. 2002) 

Therefore, thi s paper proposes a re-examination of the origi na l SCP model and explore 

whether a multiple feedback effects ex ists between the cement market structure, firm s ' 

strateg ic behavior (conduct) and performa nce by deve loping a s imultaneous equations 

framework co mposed of three equations one each for structure (as measured by market share), 
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cond uct (as measured by advertis ing expenditures), and pe rfo rmance (as measured by profits) 

making use of firm leve l data. 

1.2 Objective of the Study 

T he main objective of thi s study is to app ly the Structure - Conduct - Performance (SCP) 

parad igm of industria l economics with in the context of the Ethiopian cement manufacturing 

industry and in vest igate the ex istence of a ca usa l fl ows and feedback effects among the 

cement market structure, firms ' strateg ic behaviour (conduct), and performance. 

1.3 Significance of the Study 

Th is study is s ignificant, in the first place, in its empirical ana lys is of the cement industry by 

employ ing the Structure Conduct Perform ance (SCP) paradigm and on providing ev idence on 

the causa lity or feedback effects among market structure, conduct, and performance which 

makes it important for industry players, researchers and also the government in its policy 

interventions towards improving the sector. 

1.4 Scope and Limitation of the Study 

This paper uses firm level data co llected from a ll cement manufacturing firm s that started 

operat ion during the year 1999 to 2003EFY. In doing so it excludes manufacturers that started 

product ion by the year 2004 EFY wh ich limits the inclus ion o f s ignificant developments to the 

sector in to the ana lys is. 

1.5 Organization of the Research 

This research paper is orga ni zed in to S IX chapters. The first chapter dea ls with an 

introductory pa rt of the research in which, the prob lem statem ent, objectives, s ign ifica nce, 

scope and limitations of the study are incorporated. T he second chapter covers the reviewed 

literatures on the market structu re, conduct, and performance paradigm and on the nature of 
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the inter-re lat ionships that ex ist between market structure, conduct and performance. The 

third chapter provides an overview of the Eth iopian cement industry. Analys is of the specified 

model and a clear description of the variables used and the method of estimati on is covered in 

the fourth chapter. The econometric estimation and results fro m the model are presented and 

di scussed in the fi fth chapter and finall y concl usions and policy im plications part is presented 

in the sixth chapter. 
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2. Review of Related Literature 

2.1 The Concept of Market Structure - Conduct - Performance 
Paradigm (SCPP) 

Currently the central foc us III the fi e ld of industrial organization (10) is the 

re lati onship between finn behav ior and market structure . Th is focus, to a large extent 

is influenced by economists like Edwa rd Mason and hi s PhD student Joe S. Bain who 

for mulated a fra mework fo r empirica ll y analyzi ng how the key aspects of market 

structure relate to each other, wh ich is ca lled the Structure - Conduct - Perfo rm ance 

(SCP) parad igm. Lee (2007) 

Structu re Conduct Performance (SCP) is a method to analyze certai n industrial 

orga ni zat ion. Indust ria l organization is a specia l fract ion from economics that 

descri bes how a market or an industry is formed in to a particul ar orga nizat ion and 

how thi s orga nization affects the market's perfo rmance . (W ikiped ia) 

The Structu re Conduct Performance (SC P) Paradigm is a too l developed in the 1940s 

and 1950s to ana lyze the a llocation of resources within industries. Based on 

neoc lass ica l economic theory the SCP mode l stipulates that there is a causa l 

re lationshi p between the structure of an industry the behav ior o f th e firms and 

ultimately the performance o f that be hav ior. In essence, therefore, the economic 

effi ciency of an industry is dependent on its market structure, i.e. its com petitive 

environment. (Fin lay, 2007) 

The SCP paradigm was the brain chil d of the Harvard schoo l of thought and 

popularized during 1940-60 with its empirica l work invo lving the ident ifi cation o f 

corre lations between industry structure and performance. Thi s SCP hypothes is has 
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lead to the implementation of most anti-trust legis lations. Thi s was followed by the 

Chicago school of thought from 1960-80 whi ch emphasized on the rationale fo r firms 

becoming big, price theory and econometric estimation. During 1980-90 game theory 

took center stage with emphasis on strategic decision making and Nash equilibrium 

concept. After 1990, empi rical industr ial organization with the use of economic 

theory and econometrics lead to complex empi ri cal modeling of technolog ical 

changes, merger analys is, entry-ex it and identificat ion of market power. 

(Sha ik et al. 2006) 

The "Structu re-Conduct-Perform ance" parad igm is a road map for identifying factor 

that determine the compet itiveness of a market, analyzi ng the behavior of firm s, and 

assessing the success of an industry in producing benefits for consumers. "Structure" 

refers to the market structure of an industry which is indicative of the degree of 

competition in the industry. "Conduct" refers to business practices adopted by firm s in 

the industry to implement their compet iti ve strategies and to create competitive 

advantage (the abi lity to outperform competitors in the industry) . "Perfo rm ance" 

refers to measurements by whi ch the industry or firm s in the industry can be judged as 

to whether they have achieved thei r stated goals (Gwin, 200 I). 

There are two competing hypothes is regarding the structure conduct performance 

paradigm . These are the effi ciency structure hypothes is and the structure performance 

hypothesis. According to the structure perform ance hypothesi s, there is a positi ve 

relationship between market structure (as measured by concentration rati o) and 

performance (as measured by profits). Thus firms operating in a more concentrated 

market will earn hi gher profits than that of less concentrated markets, irrespective of 

thei r effic iency. But according to the alternative efficiency structure hypothesis, the 
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performance of the firm is pos iti ve ly rel ated to its effic iency. Th is pos itive 

relationship is attributed to the ga ins made in market share by more effi cient finns 

wh ich leads to increased market concentration. Therefore, as the efficiency structure 

hypothes is assumed that, the increase in firm s performance (as measured by profits) is 

not due to the collusive acti vities resulting from changes in market concentration as 

was suggested by the traditional Structure performance hypothesis, but is due to the 

efficiency of firm s leading to an increase in profits. (Shaik et aI. , 2006) 

Before going through different theoretica l and empirica l findings from prevIous 

studies regarding the inter-relationships among structure, conduct and performance, it 

is helpful to separately define market structure, conduct and performance from an 

industrial economics context. 

2.2 Market structure 

As can be agreed by many industri al economists the term market structure is best 

defined as a description of the characteri stics and composition of a market which 

inc ludes the number and size di stribution of buyers and se llers, level and form of 

competition, extent of product differentiation, ease of entry into and exit from the 

market, the degree of co llusion among se llers, the nature of costs and the degree to 

wh ich an industry is vertically integrated which are assumed to influence the nature of 

compet ition and pricing within that market. (Ferguson & Ferguson, 1994) 

Based on the number and size di stribution of firm s, extent of product differentiation, 

and the leve l of barriers of entry market structures can be classified in to four major 

types. These are perfect competition, monopoli stic competition, oligopoly and pure 

monopoly. Table 2. 1 below shows the di fferent types o f market structures and their 

characteri sti cs. 
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Table 2.1: Types of market structures 

Basis of 
Perfect 

Monopolistic Pure competiti Oligopoly classification competition monopoly on 
Number & size Many Many A few One 
di stri bution of firms 
Extent of product Identi ca l Different Identica l or No close 
differentiation Di Fferent substitute 
Barriers to entry None None Moderate to Blocked 

difficult 
Source: Ferguson & Fe rguson, 1994 

2.2.1 Elements of market structul'e 

2.2.1.1 Number and size distribution of firms 

One of the most important components of a market structure is the number and size 

distr ibution of firm s. Firms are expected to exerc ise more market power if there is 

only one or a few finns or if a smal l number of firm s are very large relati ve to the 

remaining firms. A full description of the number and size distribution of firms in an 

industry is common ly measured by using market concentration measures like the 

concentration ratio (CR) and the I-lerfindahle-I-I irshman Index (1-11-11) . 

(Ferguson & Ferguson, 1994) 

The concentration ratio is the percentage of market share owned by the largest 111 

firm s in an industry, where 111 is a specified number of firm s often four, but sometimes 

a larger or smaller number. The concentration ratio is often expressed as CR"" for 

example, CR4. 

The CRm can be expressed as: 

Where S; = market share of the i ,h firm. 
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As in most stud ies it is, of course, arbitrary to focus attention on the top fou r-firms 

(C~) in definin g concentration ra tios tha n other concen trat ion measures li ke eight-

firm co nce ntrati on ratio (CRs),twenty- firm (C R20) and fi fty-finn(CR50) concentration 

ratios. If the C~ were close to zero, thi s value would indicate an extremely 

competi tive industry since the four largest finn s would not have any s ignifi cant 

market share As a convention, if the CR4 measure is less than about 40 (ind icating 

that the four largest firm s own less than 40% o f the market), th en the industry is 

cons idered to be very competi tive, with a number of other fir ms competing, but none 

owing a very large chunk of the market. On the other extreme, if the CRI measure is 

more than about 90, that one firm that controls more than 90% of the market is 

e ffect ively a monopo ly. (lCM BA) 

Even though useful, the concentrati on rat io presents an inco mplete picture of the 

concentration of fi rm s in an industry beca use by de finiti on it does not use the market 

shares of all the firm s in the ind ustry. It a lso does not provide inform ation about the 

dist ri buti on of fi rm size. (Barthwal, 2000). 

The other most commonly used concentrati on measure is the Herfindahle-Hirshman 

Index (HHI ). The HHI prov ides a more complete pi cture of industry concentration 

than does th e concentration ratio. The HHI uses the market shares o f ali the firm s in 

the industry, and these market shares are squared and summed in the calculati on to 

place more weight on the larger firm s. If there are n firm s in the industry, the HHI can 

be expressed as : 

2 2 2 HHI ~ S, + S2 + S; + .. S 2 - __ + /I 

Wh ere S; is the market share of the ilh firm. 
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Unlike the concentrati on ratio, the HH I will change if there is a shift in market share 

among the largest finn s. Accordi ng to the HHI , if there is onl y one firm in the 

indu stry, that fi rm wou ld have 100% market share and the HHI would be equal to 

10,000 - the maxi mum poss ible va lue of the index. On the other extreme, if there 

we re a ve ry large num ber of firm s co mpeting, each hav ing nearly zero market shares, 

the HHI would be close to zero whi ch indicates nearly a perfect ly competit ive market 

structure. As a guidel ine, many competiti on authorities in d ifferent countries use a 

spec ific numeri ca l va lue assoc iated with the degree of competit ion in a given 

ind ustry . An HHI of less than 1000 represents a re lati ve ly un-concentrated market and 

H H I between 1000 and 1800 represents a moderate ly concentrated market and 

markets having an I-ll-IJ greater tha n 1800 are considered to be highly concentrated. 

(I CM BA) 

Another measure of concentrati on is call ed the Lorenz Curve and Gi ni coeffic ien t. In 

this measure produce rs are counted cumu lati ve ly fro m the small est s ized firm to the 

largest in percentage along the hori zontal ax is and market shares are cumulated from 

the small est s ized firm a long the vertical axis. This curve wi ll then be compared w ith 

a diagona l line which indicates an eq ua l size distribution. When there is unequal 

d istribution of firms, the Lo renz Curve wil l di verge from the d iagonal line and vise 

versa. The area between the Lorenz C urve and the diagona l line is called area of 

concentrat ion. A summ ary statist ics of the the area o f concentration to the tota l area 

unde r the diagonal line is measured by the Gi ni Coeffic ient. As the the Lorenz Cu rve 

approach the d iago na l line, area of concentrati on shrin ks and the Gini Coeffi c ient 

app roaches the va lu e O. Convers ly, as the greater the inequa lity, th e area of 

concentrat ion expands and the Gini Coeffic ient approaches a va lue I. 

(Ferguson & Ferguson, 1994). 
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2.2.1.2 Buyer concentration 

Buyer concentration refers to the number of buyers in a given market. Measuring 

market concentration is as equal ly im portant as sell er's concentration , espec ially in 

markets with a few buyers. In a market where there is a hi gher buyer concentration, 

finn s earn lower leve l of profits than that of markets wi th lower buyer concentration. 

(Wikepedia). 

There are two types of buyer power. The first is negotiating power and the other is 

re lated with customers pr ice sensitivity. Negotiating power of buyers arises in relati on 

with the number and size of firm s. When there are many small buyers of a prod uct, all 

other things remaining equa l, the se ller wi ll charge higher prices and hi gher margins. 

Conversly, if a firm se ll s to a few large buyers, those buyers will have significant 

leverge to negotiate better pricing. A buyer power which is related with customer 's 

price sensit ivity ari ses when a given product (brand) is similar with all other products 

in a given market. In this case buyers will base their purchase deci sions on price 

which will increase competiti ve ri va lary, resulting in lower prices and lower 

profitability. (porter, 1980) 

2.2.1.3 Barriers to entry or exit 

Broadly defined, barriers to entry or ex it can be a set of econom ic forces or obstacles 

that create a di sadvantage to new competitors that are attempting to enter the market 

orthati n fiuencefi I'm s' dec i s i on 0 fex i ti ng the ma rket. (W i keped ia) 

In gene ral , barriers to entry can be class ifi ed into three major types. These are 

structural , strateg ic, and statutory (legal) barriers to entry. Structura l barriers to entry 

are ba rriers that are given by a firm 's in herent situ iation. These includes vertica l 

integration, control of essential resources, expel1ise and reputation of the incumbent 

12 



firm, economies of scale, techno logica l advantages and brand loya li ty. Strateg ic 

barri ers on the other hand are barri ers that are created by firm 's own choi ce. These 

inc ludes excessive investments in capac ity, predatory pri c ing, R&D expend itures, 

product differentiation and investm ents in advertis ing. A statutory or legal barriers are 

ba rr iers that are given a force of law. These includes licences, patents, copyr ights, 

pub li c franchises, tarrifs, quotas and oth er trade restri cti ons. (Maurice et aI., 1992) 

Barriers to ex it are obstacl es in the path of a firm who wants to leave a given market. 

The major exit barriers are high in vestm ents in fi xed assets and asset spec ific ity. A 

firm with higher in vestments in fixed assets and on spec ialized technology that can 

not be so ld or converted into other uses will incur hi gh exit costs. (porter, 1980) 

2.2.1.4 Product Differentiation 

Product differentiation is an act of di stingui shing or different iating a prod uct from the 

product of other competi ng firm s. It is a strategy fo ll owed by finn s to defend their 

price from leve ling down to marginal cost. Product differentiati on can be of two 

types. These are: horizontal and vert ical differentiation. Horizontal di fferentiation is 

when products are different according to features that can ' t be ordered in an objective 

way. It is differentiation based on co lors, tastes or styles. Vertica l different iation, on 

the other hand occu rs in a market where the several goods that are present can be 

ordered according to their objecti ves quality from the highest to the lowest. 

(Wekipedia) 

Produc t differentiation protects selle rs from price competiti on by either shifting the 

se ll ers demand curve outwards, enabl in g it to se ll a larger quantity at a given price or 

tilt its demand curve to a steeper s lope and the refore lowers the price e last ic ity of 
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demand, enabli ng it to rai se pr ice without los ing many customers. 

(Ferguson & Ferguson, 1994) 

2.3 Strategic behavior of firms (Market Conduct) 

Market conduct is defined as the pattern of behavior that firm s fo llow in adopting or 

adj usting to the market in which they operate to ach ieve a well defined goa l or goa ls. 

Given the market cond ition and the goa ls to be perused, a firm wi ll be acting alone or 

jointly to dec ide about the price levels for the products, the types of the products, and 

thei r quantiti es, product design and quali ty standa rds, advertisement, research and 

development investments etc. (Lee, 2007) 

Market conduct main ly focuses on firms ' policies towards its market and towards the 

moves made by its ri va ls in that market. Under market conduct the main areas of 

interest are on setting qua li ty, prices, discouraging new entrants or coercing riva ls 

using predatory pricing, mergers and acquisitions, co llusion (both exp li cit or tac it), 

lega l tactics and prlcmg strategies or other means of entry deterrence. 

(Ferguson & Ferguson, 1994) 

2.3.1 Pricing staratcgies. 

In the SCP paradigm the behavour of finn s in sett ing their prices playa cr itica l role. 

Pricing starategies like that of price di scrimination, predatory pricing and price fixi ng 

are onl y a few examples. 

Price discrimination refers to a situation where firms are sell ing the same product at 

different prices to diffe rent consumers. Price fixing on the other hand refers to a 

situation where market structure does not allow se llers to se ll products at prices be low 

the li sted prices of manufacturers. The predatory pricing on the other hand allow 
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prod ucts to be so ld at prices be low production costs (margi na l cost or average cost). 

T he main purpose of these strategies is to acquire market share, and thus monopoli stic 

pro fi ts . (Ferguson & Ferguson, 1994) 

2.3.2 Mergers 

Ma rket conduct ca n also be viewed as a way in which fir ms behave in order to 

inc rease ma rket share. Three different types of mergers can be identified namely, 

horizonta l mergers, vertica l mergers and conglomerate mergers. Horizonta l mergers 

occur when fi rm s in the same industry com bine. Vertica l mergers occur when finns 

combine at d ifferent stages of the production process. Conglomerate mergers on the 

other hand combine unre lated firm s. Mergers could be harmful or beneficial to 

consumers depending on the ir results. Mergers that enable firm s to acq uire market 

power may ra ise consumer prices, whil e mergers that ena ble firm s to rea li ze 

operationa l and manageri a l effi c iency can reduce costs and there by lower pri ces. 

(Crand a ll & Wi nston, 2004) 

2.3.3 Collusive behaviour 

In a market, an imperfect competition arises mainly due to the number and Size 

distribution of firm s and the ir behavior. When there are few competitors in a market 

firms will get the opportunity of choos ing whether to cooperate or not. In some cases 

firm s engage in col lusion in order to minimize competition amongest them by 

creat ing a s ituation where finn s jointly set pri ces and outputs as well as share the 

market amongest them. Exp li cit agreements to fi x prices and a w ide variety of other 

restrictive pract ices are potentia ll y co llus ive inc luding exc lusive co ntracts, exc lusive 

territori es and are often treated as pe r se vio lati ons by antitrust autoriti es . 

(Cranda ll & Winston, 2004) 
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2.4 Market Performance 

Market perfo rm ance is the end result of the activities undertaken by firm s in pursuit of 

thei r goa ls. High rate of growth of the firm , increase in the sa les, increase in the 

capita l turnover,effi ciency and an increase in the employment are some varia bles on 

the basis of which one can judge the market performance of the individual fi rms. 

(Barthwa l,2000) 

However, in measuring market pe rfo rmance a few di ffi culti es might arise due to the 

lack of uni fo rmi ty in the use of concepts such as market, fi rm and profit. According 

to Perloff et al. (2007) three measures of market performance are identifi ed. These 

are: the rate of return, price - cost margin and the Tobins q. The rate of return is a 

measure that shows the profi t per unit of investment. Price cost margin on the other 

hand reflects the difference between price and marginal cost.The other measure, the 

Tob ins q, measures the ratio of the market va lue of a finn to its va lue based on 

the replacement cost of its assets. 

2.5 Relationships between market structure, conduct and 
performance 

In the past, considerable effort has been made to identi fy the relati onshi p between 

industry perform ance and market structure. However, most of these stud ies have 

produced different results lead ing to di vergent conclusions and there is sti ll a 

disagreement as to the nature of th is structu ral relationshi p. In examining this S-C-P 

relationship much of the empirica l works hypothes ize that concentrated markets 

permit co llusive behavior leading to restricted outp ut and hgher pr ices. One of the 

founders of this hypothesis was J .S. Bain ( 195 1) supported by Mann ( 1966) and 

Weiss (1974). 
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The trad itional SCP pa radigm pos its a speci fi c one way re lat ionshi p from market 

structure to conduct and perFormance, where market structure is exogenously 

dete rm ined by either demand or suppl y Factors. But according to Ferguson P.R. and 

Ferguson GJ (1994), the traditiona l premise that market structure is exogenously 

determined by demand and supp ly factors is un sound. Performance and more 

particulary conduct a ffects structure . For instance, mergers directly a ffect the number 

and size di stribution o f firm s in a market, innovation and adverti sing may ra ise entry 

barri ers, predatory pric ing could force competitors out of the market. IF market 

structure g ives rise to conduct whi ch ra ises prices and enhances profits, then thi s may 

att ract entry, modi fy ing the structure o f the market. 

However, critiqu es of the traditi ona l SC P paradi gm, have pointed out the ex istence of 

a feedback effect in wh ich perform ance affects both conduct and structure, and 

conduct in turn affects structure. In additi on recent studies on the SCP re lationships 

added a lag structure to s igni fy that structure conduct and perfonnane do not affect 

one another contemporaneously. Therefore, due to the ex istence of a simultaneously 

determ ined causes and feed bac k effects among market structure conduct and 

perform ance, the traditiona l cons ideration of exogenous determination o f market 

stru ctu re wi ll be vio lated makin g it to be endogenous ly determined within the mode l. 

Fi gure 2.2 shows the traditi onal inter-relationships among market structure, conduct 

and performance. 
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Figure 2.1 The Traditional Strll ctllre-Cond uct-Performance Paradigm 
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2.5.1 Relationship Between Ma.-i{et structure and performance 

Currently, there are many studies that atte mpt to re late market structure to each of the 

measures of market performan ce . But, for the purpose of this paper, onl y se lected 

findin gs that are aimed at prov iding a c lear understanding about the relationship will 

be rev iewed. 

Prev ious studi es by industri a l econom ists regarding the re lat ionship between market 

structure and perfo rmance supported a positive relationship between industry 

conce ntrat ions, barriers to entry and pro fits. Studies cond ucted by Ba in ( 195 1), 

Ma nn ( 1966) and We iss( 1974) supported th is hypothe sis 
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One of the earli est des igners of the SCP paradigm Joe Bain, hypothesized that profits 

wo uld be higher in industri es wi th high concentrati on and high barriers to entry than 

in other industri es and presented evidence in support of the hypothesis. Mann(I966) 

has al so confi rmed Bain 's prediction and earli er findings that concentrated industries 

with very high barriers to entry have hi gher average profit rates than concentrated 

industries that do not have very hi gh barrier to entry, by using ten years industrial 

data. 

Another study by Weisse 1974) concluded the existence of a signi ficant relationsh ip 

amo ng profits, concentration, and barri ers to entry by conduct ing a regress ion 

analysis. 

Similarly, a study conducted by Oustapassidis et al.(2000), on Greeks' food 

manufacturing industry est imated a simultaneous equations model to examine the 

market power versus efficiency hypothesis. The results from the estimation has 

showed the existence of a positive and sign ificant relationship between market 

structure as measured by market shares and performance as measured by profitability. 

Another research finding regard ing the relationship between market structure and 

performance was provided by a research conducted by Tung et al. (20 I 0) that 

employed a structure conduct performance model of industrial economics to est imate 

the causes and effects among the international tou ri st hotel industry in Taiwan from 

1995-2006. The three stage least squares estimation results on the system of 

simultaneous equations indicated a positi ve and significant impact of market share on 

a firm s' profitability. 
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Wang et al (2006) have also prov ided a pos iti ve a nd s ignifi cnat and one way effect o f 

market structure on current perfo rm ance. The study has further showed that market 

structure is not dependent on both current and past perfo rmances by employ ing a 

s imultaneous equations framework us ing data on U.S. food and tobacco process ing 

industri es . 

However, there are a lso research results indicati ng a weak relat ionship or no 

relationship between the structural variables and performance. Contra ry to the 

trad itiona l re lationship betw een market structure and performance, a study by 

Sarkaria( 1967) us ing data on Indian industries has revea led a s ign ificantly negative 

re lationship betwee n market structure as measured by concentration and pro fi tab il ity 

as measured by return on equity & return on assets. Go ldberg and Rai (1 996) has al so 

found a negati ve and in signifi cant relati onship during the ir investi gation o f the 

re lationships between market structu re and pe rformance using data from e leven 

European banks. 

Another study by Cabra l (2000) tested the re lationships by us ing data gathered on 

concentration and profit rates for a num ber o f industr ies and have estimated the 

econometric re lationship expect ing a positive coeffi c ient on the regress ion of profit 

rates on concentration. But the res ult was not as expected showing a weak stat istical 

link between market structure and pe rformance. One o f hi s suggesti ons for thi s weak 

linkage is the methodo logy that he followed which ignores the poss ibi lity of reverse 

causa l links in the relati on between structure, conduct and performance. 

Delorm e et a l. (2002) has also used a simul taneous equations framework to study the 

re lationship between structure conduct and pe rformance in the U.S. manufactur ing 

in du stry in th e 1980 's and 1990's . T his pape r expands on ear lier structure - conduct 
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performance studies by using a lag structure to signify that structure conduct and 

performance do not affect one another contemporaneo usly. The findings from the 

. estimat ion showed that industry structure as measured by concentrati on does not 

depend on current industry performance as measured by profits. 

2.5.2 Relationship between market structnre and conduct 

Conduct is influenced by market structure s ince firm strategies differ with the level of 

compet ition in different market structures. For exa mple a firm who is a monopo list 

may not be engaged in adverti sing its products since it contributes less for profits. 

In verse ly, conduct can in fluence market structure because firms can make entry cost 

endogenous by choosing different levels of quality, advertis ing, R&D and so on, thus 

a ffecting the potential number of entrants. (Fe rguson & Ferguson, 1994) 

A study conducted by Zellner (1989) on the food industry, conc luded the existence of 

a positive relationship between concentration and advertis ing intensity where 

adverti s ing is a barr ier to entry rather th an a form o f informat ion which facil itates 

entry. T his pos itive relationship between conduct and market structure is also 

supported by the findings of Oustapassidi s et al.(2000), where advert is ing intens ity 

was used as a meas ure of market conduct. Delrome et al.(2002) has al so confi rmed 

thi s positive re lat ions hip between market structure as measured by Herfindha l­

Herishman Index and conduct as measured by adverti sing intens ity. In addition, a 

study by Misra (20 I 0), which ai ms at analyzing the relationship between industry 

adve rtis ing intensity and market structure of the ind ian cons umer goods and services 

sector has further strengthened thi s pos iti ve rel at ionsh ip. 
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Similarly, the findings fro m Tung et al. (20 I 0) on the intenational hote l industry has 

indicated a two way causes and effects relationship between market structure and 

strateg ic behav ior or conduct. Bhatti et al.(20 II ) has also indicated the same resul t by 

using a simultaneous equations framework when ana lyzing the effi ciency and market 

power hypoth es is in the pakistan i diary process ing industry. 

2.5.3 Relationship between conduct and market performance 

Prev ious empirical studies of the relationship between profitability, ma rket structure 

and adverti sing in tensity have consistently fo und a strong positive relationship 

between profit rates and adverti sing intensity. Thi s is mainly due to the ab ility of a 

pro fitable firm who affords higher advertising costs in order to keep its profits and 

prevent new entrants into the profitable market. 

Resu lt from an empiri ca l study by Oustapassidis et al. (2000) showed that there is a 

positi ve and two- way causes and effects relat ionship between industry advertising 

intensity and profitability by using data on Greek's food manufacturing industry. 

Similarly, an empirical analysis of the role of advertising in the Canadian consumer 

goods industries by Comanor & Wi lson (1967) has fo und that adverti sing intensity 

has a positi ve, stati stica lly signifi cant and quantitative ly im portant impact upon profit 

rates wh ich provide a measure of market performance. 

In contrast, research fi ndings by Delrome et al. (2002) when studying the rel ationship 

between structure, conduct and performance in the U.S. manufacturing industry found 

out no systematic relationship between advertisi ng and profi tability. Empirica l results 

fro m Misra (20 I 0) further showed that fo r a given leve l of concentration, industries 

which earn lower price-cost marg ins engage themselves more ri gorously in 
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adverti sing act ivity than ind ustri es whi ch ea rn hi gher price-cost margi ns implying the 

poss ibility ofa negative relationshi p. 

In genera l, Rega rd ing the re lationship between market structure and performa nce, the 

rev iewed litratures provided mi xed res ul ts which needs further in vesti gation.Though 

Stud ies by Bain (195 1), Mann ( I 966),Weiss( 1974), Tung et al. (20 10) and 

Oustapass idis et a l (2000) con firm ed a strongly positive relat ionship among the 

variab les, findin gs by Delrome et al. (2002) have fo und no re lati onshi p and Cabra l 

(2000) a weak relationsh ip. 

Concerning the relationship between market structure and conduct, results from 

diffe rent studies have proved a s igni fi cant ly positi ve relat ionship and in some cases a 

two way pos iti ve and simultaneous re lationship was reported. Findings in favo ur of 

these resul ts include Ze llner ( 1989), Oustapass idis et al. (2000), Delrome et al. 

(2002), Misra (20 I 0), Tung et al. (20 I 0) and Bhatti et al. (20 I I) and the Results from 

Tung er al. (20 I 0) and Bhatt i et al. (20 I I) have further ident ifi ed a two way pos itive 

and simu ltaneous relationship between the var iab les. 

On the oth er hand, findings regarding the relat ionship between conduct and 

performance remai ned inconclusive. Study results by Comanor & Wilson (1967) and 

Oustapass id is et al. (2000) concluded on a pos itive relat ionship whi le Misra (20 I 0) 

reported a negati ve one. In add ition, results from Delrome et al. (2002) have fou nd no 

signifi cant relationship among the va riab les. 

In terms of the methods followed, most of the empirical works reviewed have used a 

simu ltaneous equations modelling of equations and estimated the model using a Two 

Stage Least Squares or Three stage Least Squares estimation methods. Ze llner(1989), 

Oustapass id is et al.(2000), Delrome et al. (2002), Wang et al. (2006), Tun g et al. 
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(20 I 0), are among those who tested the relationships using a simultaneous eq uations 

framework. 

In Eth iopia, a number of S-C-P studies are conducted but most of the stud ies 

concentrate on descri ptive analys is of variables. One of a recent study by Yifru (2007) 

has used a descripti ve analysis of market structure, conduct and perform ance of 

selected large and medium scale food manufacturing companies. The study uses a 

method of descriptive ana lys is which is based on an industrial organ izational 

approach of market ana lysis. 

Therefore, taking into consideration prev ious re lationships between market structure, 

conduct and performance, this paper investigates whether the proposed relationships 

between the variables holds true for the Ethiop ian cement industry. Furthermore, as 

most of the reviewed literatures indicated, the use of a simultaneous equations model 

is the most preferred method that can accommodate endogeneity (s imultaneous 

determination of variab les) and feedback effects among variables. Therefore thi s 

paper adopts the same method of a simultaneous equat ions framework and 

investigates the relat ionshi p between market structure, conduct, and performance 

with in the context of the Ethiop ian cement industry. 
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3. Overview of The Ethiopian Cement Industry 

The construction industry plays a maj or ro le in the less industria lized countries since 

it contri butes signifi cantly both fo r nati onal product and of employment. Indeed the 

creation of physica l fac il iti es const itutes more than one half of the gross domestic 

in vestment of both deve loped and deve loping nations. The sector also plays a critica l 

role in satisfy ing a wide range of phys ica l economic and soc ial needs and contri butes 

significantly to the fu lfi liment of variOus national goals. 

(Moavenzedah & Rossow, 1975) 

The construction industry is gIven a special focus In the policies of the many 

deve loping countri es. In Ethiop ia, due to its criti cal role 111 the overa ll economic 

deve lopment, the cement industry is identified as one of the areas of the 20 I 0111-

20 14115 Industr ia l Growth and Transformation Plan (IGTP) as a sector of spec ial 

conside rat ion. (Mo[,20 I 0) 

Cement, being one of the most essential raw mater ials in any kind of construction 

activity plays a crucia l ro le in the infrastructura l development of a country. [n 

Ethiop ia, Given the vast geographica l size and mass ive population, vari ous 

constructi on activit ies are be ing undertaken by the Central Governll1ent, State 

Governments, Public Sector Undertak in gs and other organizations, including the 

pr ivate sector which generates a hu ge demand for cement. The maj or fac tors that are 

causing a huge demad for cement are heavy in vestments on housing projects, 

universities, infrastructu res, power generation plants and irrigation and road 

construction proj ects. (Mo [,20 II ) 

The increase in cement consumption, that was triggered by a hi ghl y expanding 

construction sector, has resu lted in yea rs of seve re shortage of construction materials, 
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most notably cement. In add ition, a period of acute power shortages during the year 

2008/09 has led to the closure of the two major cement manufacturers Mugher and 

Messobo cement factories making the cond itions much worse. 

In an effort to alleviate these prob lems, the government has undertaken measures to 

import huge amount of cement from countries like Pakistan, Saudi Arabia, and Egypt. 

In addition, The start of ope ration of additiona l power generatin g plants, had a lso 

li fted the power rationing by the Ethiopian Electric Power Corporat ion (EEPCo) and 

enabled major cement facto ries to operate at the ir max imum capac ity. (Mol, 20 I 0) 

On the other hand, the increas ing demand for cement has a lso provided the desired 

boost to the cement industry leading to a quite vis ibl e growth of additional production 

capacity in over a period of four years. Due to the rapid economic growth in general , 

and construction activ iti es in particular, cement consumption (includ ing im ports) has 

risen by an average growth rate of 30% for each of the last four years, well above the 

growth rates seen during this peri od for both overa ll GDP growth (I I %) and the 

constru ction sector (10%), and is expected to ri se by the same rate for the coming five 

yea rs. This increase in cement consu mption whi ch is triggered by huge projects in the 

construction sector has led to extensive private sector domestic and foreign 

in vestm ents to estab lish cement manufactu ring industries. Which increased the annual 

production capacity of the cou ntry from its 1.8 mi ll ion tons during the year 1998 to 

12.22 by the year 2004 EFY. 

3.1 Cement production and consumption 

Currently, in Ethiopia, cement is main ly produced in two forms: Ordinary POItland 

Cement (OPC) and Port land Pozzo lana Cement (PPC). OPC is the most comm on type 

of cement in general use around the wo rl d because it is a basic ingred ient of concrete. 
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PPC is ordinary Port land cement blended with pozzolanic material s like fly ash, burnt 

clays, as h from burnt plant mater ial or sil ic ious earths, e ither together or separate ly. In 

Eth iopia, approx imately 18 percent of the tota l production was hi storica lly OPC, 

wh ile 82 percent was PPC. (Access Capital S.c, 2009) 

In terms of cement product ion, the years before 2000 EFY have witnessed a very 

unsettled period were there was an increas ing supp ly (at a s lower rate) but a ris ing 

demand pe ri od in which prices have bee n on a steady upward trend and prod uct ion 

was dom inated by the two largest pl ayers Mugher and Messobo cement. Before the 

2000EFY period onl y six companies had been produc ing cement and no new 

investm ent in to the sector we re achi eved. 

After the year 2000EFY, the huge demand fo r cement accompanied by limi ted 

capac ity of ex ist in g firms to suppl y the market has created shortages attracting new 

pri vate investment projects into the sector. 

Based on the data from the Min istry of Industry, upto March, 2004EFY the number of 

cement manufacturers in the cou ntry has reached e ighteen manufacturin g industri es 

(incl ud in g five newly opened estab lishments) with a combined output of nearly 12.22 

mill ion tons and are expected to prod uce 50% of the ir annual capacity during their 

first yea r of ope ration. The sector has shown a rad ica l increase in the number of 

estab l ishments over the past six months (October 20 II to march 20 12) alone when 

fi ve new and expansion projects joined the sector with a capacity o f 5.2 milli on tons 

per annum. (Mol, 20 12). T he followin g table summ arizes the tota l cement production 

during 1999 - 2003 EFY. 
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Table 3.1 : Cement production during 1999-2003 EFY. 

Factories 
Production in 000' tons 

1999 2000 2001 2002 2003 

Mugher Cement 809,493 737,266 640,246 608,378 589,331 

Messobo Cement 1,028,637 900,577 770,535 687,845 896,614 

Nation al Cement 75,567 69,543 96,365 105,857 112,500 

Je mma Cement 9,750 9,180 9,153 9,768 11,250 

Abyss inya Cement 40,261 46,520 54,600 58,417 67,500 

Redfox Cement - 25,125 52,000 51,450 75,000 

Derba Midroc 
Dejen Cement - - - 62,500 67,500 

Debressina 

Bussiness 
Indust ries - - 39,600 54,000 67,500 

Huan Shang 
Cement - - 50,400 59,400 67,500 

Zhong shan 

Cement - - 65,250 291,450 326,250 

Pionee r Cement - - - 234,450 292,500 

Huan Yu Cement - - - 8,593 84,375 

Total 1,963,708 1,788,211 1,778,149 2,232,108 2,657,820 

SOlllce: MII11Stry of Industry. 

As shown on the above tab le the major players Mugher and Messobo on average 

produced around 75 percent of the total annual producti on ind icating a monopolistic 

ma rket structure. Though the number of establi shments has increased during the last 

two years, the price of cement remained increas ing until the new giant firm Derba 

Midroc joined the sector who brings down the ex-factory price for a bag (50kgs) of 

cement to Birr 153. (Acess Capita l S.c, 2009) 

Apart from dom esti c producti on, cement imports has a lso supplemented domest ic 

prod ucti on. The amou nt of imported ce ment has grown contineously since 1998 EFY 

when the Mini stry o f Trade and Industry a ll owed contractors and investors to im port 

ce ment on a fra nco va l uta basis (by us ing fo re ign currency fro m external sources) 
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which enabled private sector contractors import cement from countries like Egypt, 

Pakista n and Saudi Arabia. (Mol ,20 12) 

Accordi ng to th e data from MOl , Sta rtin g from 1999 - 2000 EFY a total of 3.27 

milli on tons of cement is imported both by the governm ent and the pri vate sector 

importers. The amount accounted fo r around one third of the tota l domestic 

production over the period. Howeve r, due to illega l financial practices by private 

im porters, by the year 2000EFY importation of cement by the pri vate sectors was 

banned and on ly the govern ment was ent itled to import and di stribute through its own 

marketing outl ets. But, after two years banning of private sector imports, a severe 

shortage in power supply and the c losure of the two major cement facto ri es (M ugher 

and Messobo) had led the government to a ll ow private sector imports on a franco 

va l uta basis. (Mol ,20 I 0) 

In add ition , fo ll owi ng the c losure of the two cement facto ries, the price of cement has 

shown an immediate jump which has led to a wide spread govern ment init iated 

im portation and di stribution in order to stabilize the domestic price leve l. 

Recentl y, the introd uction of Derba Midroc cement whose production has started to 

fl ood the country, created a huge capac ity of prod ucti on that can supp ly the market at 

a minimal pri ce when compared with the a lready exi sting firm s. After its introd uction 

the cement market has experienced a sign ificant stability in both the amount of 

cement supplied to the market and the pr ice level wh ich has made the a lready existing 

firms to look fo r new foreign markets. 

Current ly, there is a huge fa ll in domestic demand for cement which is ma inl y due to 

a s low down of constructi on act iviti es combined with increment in cement 

production. T hi s mis-match between demand and supp ly in the sector has led to a fa ll 
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in domesti c prices fo r cement and forced the major cement manufacturers to look for 

fo re ign markets like South Sudan, Djibouti, and Kenya. (Mo l,20 11 ) 

Dur in g th e current year Messobo Cement has ex ported around 2000 qui ntal s of 

cement to South Sudan at a lower se lling price and with an add iti onal cost of 

transportation to compensate the domesti c market loses which proves the case that the 

international market is not a choice fo r cement producers.(Mol,20 12) 

In general, over the last fi ve years the cement industry has expe rienced a very 

turbul ent condition where cement pri ces rose by around 32% (from leve ls of Birr 275 

to over Birr 360 per quinta l) fo ll owed by severe shortages in power suppl y and a ban 

on private sector imports of cement which follows a period of about two years when 

private sector imports had been permitted on a franco va l uta bas is in 2009. 

(Access Capital S.c,2009) 

3.2 Major Players of the Cement Sector 

The leading manufactu rer in the Ethi op ian cement sector is Derba Midroc ceme nt Pic, 

which started operation on Februa ry, 2012 earli er this year. T he company has the 

capac ity of suppl yin g 2.3 milli on tons of cement per year wh ich acco unted for 

approx imate ly 20% of the nati onal product ion ca pac ity in 20 12. (Mol,20 11 ) 

The second largest cement producer is the government owned Mugher Cement 

Enterprise wh ich was estab li shed in 1984. The company has served as the only 

ce ment suppli er starti ng from the independence of Eritrea in 1991 unti l 1996 when 

another cement factory, Messobo cement is estab l ished. [n recent years the company 

imp lemented an expansion project wi th a capacity of 1.4 million tons per yea r and 
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commenced operat ion s ince June, 20 I I. The company has now a combined ca pacity 

of prod uc ing 2.27 mi llion tons of cement per year. (Moi,20 I 0) 

Messo bo Cement, the third largest cement producer, is establi shed in 1996 by an 

endowment fund ca lled EFFORT (e ndowment fu nd for the rehabilitati on of Tigray). 

Like that of Mugher Cement it has imp lemented an expansion project that ra ised its 

capac ity to 2.24 million tons per year. (Mol,20 I 0) 

The fo urth largest operationa l cement factory is National Cement Share Company 

wh ich was prev iously known as Dire Dawa cement factory . The factory is a share 

company of East African Holdings Share Company and the government of Ethiopia. 

Currentl y, the factory has the capacity o f producing 300 thousand tons per year and is 

in the fina l stages of upgrading its capac ity to 1.2 million tons wh ich is expected to 

fina li ze its expansion project at the end of20 12. (MoI,20 1 0) 

Other investment projects in the sector that are currently operationa l inc lude 

Abyss inia, Red fox, Jemma, Pi oneer, Huan Shang, Enchini, Zhong Shang, Huan Yu, 

Debress ina, Derba Midroc (Dejen Proj ect) and East cement factories. (Mol,2011) 

3.3 Entry barriers to the cement sector 

As it is the case for most of cement manufacturing industr ies in many cou ntries, the 

most important barriers to entry within the Ethiop ian cement sector are investment 

ca pita l co nstraints and economies of sca le. Lack of access to externa l or domestic 

capital sources at reasonab le prices to fund investment projects in the sector has made 

entry d iffi cult. Econom ies of scale - economi c efficiency that resulted from carrying 

out product ion or sales on a larger sca le - al lowed established firms to take advantage 

and created difficu lty for other manufacturers to enter the industry. 
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In add ition, access to inputs for cement production (Limestone, Sandstone, Clay, 

Gypsum and Pumice) whi ch is restricted through government li censes, natural 

distri bution of resources that require spec ifi c explorati on knowledge and big 

in vestments in mac hinery are required to enter the sector. 

3.4 P"oduct Differentiation, R&D and Advertising Intensity 
of Cement Factories 

In a market where there are few se llers, the behavior of firm s will tend to an act of 

co llusion in order to jointly determ ine market prices and gain greater profit s. Within 

the Ethiopian cement industry, following the introducti on of the new giant Derba 

Midroc with a huge producti on capac ity, the pr ice of a quintal of cement reached a 

minimum of birr 153 and a maximum of birr 170. Before the entry of the company the 

price charged by the ex isting firm s was a maximum of birr 500 and minimum of birr 

225 which shows the existence of a collusive price limi ting acti vity by the major 

players. (Access Capital S.c, 2009) 

Though product differentiation in the cement sector is very low due to the ex istence of 

a mature technology and use of sim ilar inputs, pricing dec isions among firm s along 

with cost advantages playa criti cal role in the sector. Due to differences in cost 

structures among cement manufacturers the price charged by each are not the same 

im plying the ex istence of price discrimination. 

Although firm s in a monopoli stic market structure have less competition, they still 

can increase profits by developing new products and lowering the ir costs. In Ethiopia, 

due to a weak price elasti city o f demand for cement, companies engaged in cement 

producti on spend less on resea rch and development indicating a lower level of 

competiti ve pressure with in the cement market. 
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Though brand names in the Eth iopian cement industry plays no s ignificant role due to 

the homogeneous nature o f the prod uct, the major firms use advert is ing as a means of 

prov id ing information about cement pri ces than a means of persuading consumers of 

the ir spec ifi c brands. 

3.5 Challenges within the Cement Sector 

According to the Ministry of Industry the main reasons for the low supp ly of cement 

are ma in ly; power shortages, lack of adeq uate and sustainable availability of coal and 

a rising cost of production. Since Cement industry is an energy-intensive sector, a ll 

major operations of cement manufacturing crit ically hinge on the avai lab ili ty of 

power. Though not adequate, all operationa l cement manufacturing plants are 

cu rre ntly prov ided with a power supp ly from the Ethiop ian Electr ic Power 

Co rporat ion (EEPCo). During the year 2009, the corporation has instructed the 

nat ion's two largest cement plants Mugher and Messobo to c lose for a month due to a 

severe shortage in power supp ly. By the coming yea r, the government has planned to 

fully shift the energy source of cement facto ries from being dependent on the use of 

electr ic power and High Fue l O il (HFO) that in volve fo reign cu rrency spending, to 

that of coa l and bio mass energy sou rces as a lternati ve sources. In addition the 

governm ent is loo king at poss ible impOits of coa l fro m countries like South Afri ca 

and Pakistan with the aim o f securin g a sustainable supply o f coa l. (Mo l, 20 I I) 

As is the case for a ll manufacturing industries the cost of prod uction of cement is a 

major facto r that determin e the price of cement. In Ethiopia, cement production 

compri ses of the foll owing major expe nses like Power & fue l costs, stores & spare 

parts, cement transpo rtat ion charges, repa ir and main tenance costs, packing expenses 

and overhead costs. Out of these costs fue l oi l a lone costs a round 60% of the total cost 
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of production. Though one of the reasons for price ri se of cement is profit motive of 

the cement compa nies, a ri se in the cost of production specia lly th e cost of fue l o il is a 

major factor that determine cement pri ces. (Mol, 20 II ) 

Recently, in response to the fa ll in the prices of cement, fo ll owing the introduct ion of 

the new giant Derba Midroc cement factory and due to the decline of domestic 

demand due to the seasona l natu re o f construction act ivit ies, five cement 

manufacturers inc lud ing Mugher and Messo bo cement started look ing for foreign 

markets. Currently fi ve companies are given export permits by the gove rnment and 

are on the verge of start ing exports to ne ighboring countries li ke South Sudan though 

not a feas ible opt ion. (Mo l, 20 II) 
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4. Research Methodology 

4.1 Model Specification 

One of the most important approaches adopted with in the SCP paradigm is the use of 

simultaneous equations modelin g. Th is approach helps to take into account the 

multiplicity of causa lity between structure, conduct and perform ance within the 

framework . This study employed the structural form of a simultaneous equations 

regression model which in vo lves est imating two or more equations within the model 

jointly. 

Ana lysis of the SCP model using a simultaneous equations framework has been 

fol lowed by prev ious studies by Ze llner (1989), kambhampati (1996), Oustapassid is 

et al. (2000), Tun g et al. (20 I 0) and Del rome et al. (2002) in thc ir attempt to 

empirically eva luate the SCP paradigm. 

Therefore, proceeding from prior studics, a sim ultaneous equations fram ework is used 

to study the relationship between structure, conduct, and performance in the Ethiop ian 

cement manufacturing sector. The model developed is composed of three equations, 

one each for market structure as measured by market share, conduct measured by 

adverti sing intensity, and performance measured using profitability. In this model the 

dependent va riables are expected to be determined within the model which is due to 

the endogeneity problem ari sing from the expected joint determination of market 

structure, conduct and performance. Therefore to account for thi s endogeneity bias the 

three endogenous left hand side variables are used as explanatory var ia bles in each of 

the equat ions. 

35 



The mode l to be estimated takes the genera l form provided be low and the 

variablesinc luded in each are d iscussed in detai l in the fo llowing sections. 

MS = f(ADV, PR, OWNDUlvl, KSR ) 

2 
ADV = f(PR, MS, CR;, CR4) 

PR = f (MS, ADV, CA P, TOC ) 

(I) 

(2) 

(3) 

Where PR is fi rm pro fitabi lity, MS is market share, ADV is firm s adverti s ing intensity, 

OWNDUM is a dum my variab le for domestica lly owned firms, KSR is cap ital to sales 

rat io, CR4 is four-firm cone ntrat ion ratio, CRi is squared Fo ur-fi rm Concentra tion 

ratio, TOC is total operating cost, CA P is tota l capita l investment. 

4.1.1 Market Share Equation 

In th is market share equat ion, adverti s ing intensity, profitabi lity, ownership dummy 

variab le and capita l to sa les rat io are included as explanatory variab les fo r market 

share. Adverti s ing intensity and profitabi lity are treated as endogenous variab les and 

the other two are instruments for market share. 

The inclus ion o f advert ising intensity in the market sha re equat ion is ma inly due to its 

effect of creating a barrier to entry in the form of brand name. A success fu l 

adverti sin g ex pend iture is assoc iated w ith a successful product diffe rentiation and 

erects a barrier to entry which is conducive to greater market sha re. Firm s that are 

success fu l in d iffe rentiat ing thei r products a re a lso capab le of atta ini ng larger market 

shares. The incentive to advertise also depends on the type of market structures. In a 

situati on o f perfect competition where there are many se lle rs and buyers w ith a 

homogeneous product, there is no any extra benefit from advertising a product. Thi s is 

due to the spillover e ffect of adve rt is ing expend iture by anyone finn w hich w ill 
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fi na lly increase the demand for al l fi rms equall y. By contrast, in a perfectly 

monopoli stic ma rket a ll the bene fit s from adverti sing expenditures are captured by the 

monopoli st. But in the rea l world, between the two extremes, the firm inc urring the 

cost o f adverti s in g can rece ive greater bene fits from adverti sing when the number of 

pl ayers in the market is fewer a nd it is eas ier to differentiate the products. 

In additi on to advertis ing intensity, profitabi li ty could al so be a factor infl uencing 

market structure (market share). In cases, where pro fi ts are ve ry hi gh, new finn s are 

attracted in that ind ustry and as the competition in that indu stry increases, the degree 

o f concentration and market share will decrease. On the other hand, when a market 

beco mes mature and the profi ts start to dec line, firms might engage in a process of 

mergers and acqu is iti ons in order to improve economi es of sca le and synergies among 

firms whi ch will further increase concentrat ion and market share imp lying a two s ided 

re lat ionship between market share and profitab ili ty. 

Capi ta l to sa les rat io is a barrie r to entry whi ch is assum ed to be posi ti ve ly associated 

with market share. T he hi gher the cap ita l to sales ratio, the higher the perce ived 

ability of the firm to effi c ientl y utilize its fi xed assets in generating profits and market 

share. A larger capita l to sal es rat io is a barrier to market entrance as more fi xed 

assets as compared to sal es revenue are required to enter and remain in that market. 

Ownersh ip dummy vari abl e is included in thi s equati on to invest igate whether a 

significant diffe rence ex isted in market shares among domesti cally owned and foreign 

owned fi rms. 

Both capita l to sales rati o and ownership dumm y variables are only included in thi s 

equati on. Ca pita l to sa les ratio is not inc luded in th e adverti s ing equation because 

adverti sing is a fun ct ion o f the number and size di stribution of firm s. Based on the 
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specification of other similar stud ies advert is ing equation is only a function of the 

number and s ize d istribution of firm s. Since advertis in g is a non-price competition 

mechani sm it is applicable and effecti ve in concentrated markets which enta il s the 

inc lusion of Four-firm concentration ratio which is used to measure the leve l of 

market conce ntration. 

401.2 Advelotis ing Eq uation 

In the advertis ing equation, market share, profitabi li ty, fou r-finn concentrati on ratio, 

and its squared va lue are included as explanatory variab les. Market share and 

profitability are treated to be endogenously determined wh il e fou r-firm concentration 

ratio and its squared va lue are in struments fo r advertising intensity. 

In this eq uati on, the variable market share is included assuming its positive 

re lat ionship with advertising intensity. As prev iously d iscussed, the incentive to 

adverti se is dependent on the type of market structure. Advertisi ng in a perfectly 

compet itive market structure does not enab le a firm to either increase the ir price or to 

get a larger market share . In monopo li es, advertising may be used to generate greater 

awareness o f the product and its va lue to the custom er which resu lts in increasing the 

overall market demand . However, the monopo li st has no need of using adverti sing to 

increase market share since max imum pro fits can be achieved by fixing pri ces at such 

level that the combi ned effect of revenues and costs results in maxi mum profits. 

In contrast, a firm operating in an o li gopolistic market structure can ga in max imum 

profi ts from advertising through the effect o f advert ising at inc reasing market share as 

we ll as tota l ma rket demand. To achieve thi s maximum pro fi ts the firm needs to 

differen tiate its products and estab li sh product superi ority over compet itors. 
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In an oligopolistic market structures, an increase in the market share of a firm wi ll 

improve its abi lity of earn ing profits and therefore the few remaining players will 

have the incentive to compete on a non-pr ice basis such as adverti sing expenditures. 

Although there have been a large number of studies regarding the relat ionship 

between four-fi rm concentrati on ratio and adve rti sing intensity, the results have been 

inconclusive of the sign of the re lationship and it is sti ll difficult to identify the actual 

directi on of causation between the variables. 

From prevIous research results two principal hypothetical models regarding the 

relationship between adverti sing intensity and industry concentration have been 

advanced. These are; ( I) adve rti sing intensity and industry concentration are 

positi ve ly and linear ly related; (2) advertising intensity and industry concentration are 

non linearly re lated, suggesting an inverted-U relationshi p where advertising intensity 

wi ll be highest at intermed iate levels of industry concentration. 

(Hoveland & Lancaster, 1985) 

The positive and linea r re lat ionship hypothes is is more likely to happen in 

oligopol isti c markets than in low concentration markets because non price 

competition like that of adverti sing is perceived as more profitab le and more desirable 

in oligopol istic markets since changes in non-price competition are not as eas ily 

copied by competitors as are changes in price. On the other hand the non-linear 

(inverted -U relationship) model implies that adverti sing is likely to be highest in 

moderately concentrated industri es. In other words, the re lationsh ip between 

advertising intensity and industry concentration will be pos itive up to a point where 

concentration is moderate and becomes negative at hi gh levels of concentration. 

(Hoveland & Lancaster, 1985) 
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Therefore thi s eq uation includes both the four-firm concentration ratio and its squared 

value to provide evidence as to the linear or non- linea r nature of the relationship 

between advertising intensity and industry concentrat ion. 

In addition, profitability is included in thi s equation because; profitability allows a 

company to spend more resources on adverti sing. The higher the profit earned by a 

company, the larger the budget available for in vestments in advertising. The incentive 

to adve rti se is higher when profits are increasing, since there will be more resources 

ava ilab le for advertising expendi tu res. Therefore, profitability is considered as one of 

the critica l factors in the determination of the leve l of adverti sing expenditure . 

4.1.3 Profitability Equation 

In the profitability equation, market share, advertising intensity, total capital 

in vestment, and tota l operating costs are included as explanatory variab les. Market 

share and advertising intensi ty are treated to be endogenously determ ined while tota l 

cap ital investment, and total operating costs are instruments for adverti sing intens ity. 

The inc lusion of market share in thi s equation is due to its assumed positive effect on 

a firm 's profitability. A higher leve l of market share enables a firm to uti lize 

economies of sca le to reduce costs and gives the firm market powe r. On the other 

hand, the hi gher the market shares of firm s competing in a market, the higher the 

poss ibility of co llusion among them which aimed at max imizing their profits. In 

addition, customers may a lso use market share as a signal of product quality and 

therefore products can be able to command hi gher prices and receive higher profits. 

Adverti sing can di rectly influence profi tabi li ty by shi fting the demand curve for the 

commod ity upwards to the ri ght. This shift in the demand curve wi ll then increase the 

price that consumers are will ing to pay for a give n quantity enabl ing producers to earn 
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a hi gher profit margin . In add ition, adverti sing can al so influence profitability by 

creating barriers to entry which limit the level of competition in a market. If 

adve rti sing expenditure makes a consumer less willing to change the consum pt ion of 

a certai n product, the effect of the advert isi ng expenditure is not onl y to increase the 

price that the consumer will pay for the same product, but also to reduce the incentive 

for potential entrants to join the market wh ich will create a barrier to entry. Therefore 

a new company will have to incur hi gh advertising expenditures to become a threat 

fo r the incumbent firm s. 

It is obviously understood that tota l operating costs incurred by a firm can directly 

influence profitabi lity. Although a firm s primary objective is to maxi mize profits, it 

invo lves certain costs wh ich are critica l in determining how much of a finns output 

must be produced. A fi rm with a hi gher cost of product ion will be less profitab le than 

that of a firm with lower cost of producti on. Si nce tota l operating costs can serve as 

an ind icator of the effi cient utilization of resources and economies of sca le, the 

inclusion of capita l to sa les ratio in this equat ion will only be a loss of degrees of 

freedom and therefore ommitted from thi s eq uat ion. 

Wi th regard to the inclusion of ownership dummy va riab le in the profitability 

eq uation, the data collected from cement factori es indicated that domestic firm s are 

more profitable than that of foreign owned firm s. Therefore, since the effect of 

ownership dummy variab le on profitab ility is already known I found no need of 

including the vari ab le in thi s equation. 

On the other hand, total cap ital in vestment is included as an ex planatory variable 

assuming its negat ive association with curre nt profitab ili ty. Though the long term 

effec t of capital in vestmel1ls on profitability is positive it appears relative ly less 
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profitable in earl ier years and more profitab le in later years which is due to the time 

lag between capita l in vestments and the expected benefits, 

4.2 Method of estimation 

This study uses unbalanced panel data of twe lve cement manufacturing firms over a 

period of fi ve years (1999 - 2003 EFY) to investigate the interrelationsh ips between 

market share, profi tability and advertising intensity with in the context of the 

Ethiopian cement manu fact uring industry by employ ing a simultaneous equati ons 

regression model. 

Sim ul taneous equations regression model is a model that describes a situation where 

at least one of the ri ght hand variab le is endogenous and therefore the error term IS 

cOOl'e lated with alleast one or the right hand side vari ab les, 

A va ri able is sa id to be endogenous if it is cOOl'e lated with the error term and 

exogenous if it is not correlated, The th ree most im portant sources that can produce a 

coorelat ion between the error term and the explanatory var iab le are: Ommission of an 

important explanatory variable, measurement error in an explanatory vari ab le or 

revese causat ion -which is assumed to be the case in th is study, 

There are two alternati ve app roaches of estimat ing a simultaneous equat ions model. 

One is the single equation estimat ion and the other is a system estimat ion, A single 

equation estimation involves estimating either one equati on on the model or two or 

more equations in the mode l separete ly, System estimat ion on the other hand, 

involves estimating two or more eq uat ions in the model join tly, 

A single eq uation est imator compri ses of, Ordinary Least Squares (OLS) estimator, 

Instrumental Va riab les (IV) estimator and Two Stage Least Squares (2SLS) estimator. 
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A system estimator on the othe hand, comprises of Three Stage Least Squares (3SLS), 

Full In for mati on Max imum Like lihood (F IML) and Generalized Method of Moments 

(GMM). 

Every sim ultaneous equati ons model can be placed in one of the following three 

categories: unidenti fied, identi fied or an over identified equation. When an equation is 

unident ified the equation wi ll not have enough in fo rmation to obta in any meaningfu l 

estimates . When an equation is exactly ident ified the equation j ust have enough 

informati on to obtain meaningful estimates. An overidentified equation have more 

than enough informat ion to obta in meaningfu l estimates. 

There are two methods of obtaining identification in a simultaneous equations model. 

One method is to use prior info rm ation provided by economic theory to exclude 

certain vari ables from an equati on that appear in a model. Th is is ca lled obtai ning 

identificat ion through exc lusion restrictions. The other method is by using the rank 

and order conditions. The order cond ition is a necessary but not suffi cient condition 

for identificat ion. The rank cond ition is both a necessary and sufficient condition for 

identification. Because the rank condi tion is more difficult to apply, many stud ies 

only check the order condition. The order condi tion is a simple rule of counting used 

to determ ine if the system of equat ions is identified. The rank cond ition, on the other 

hand , tell s whether the equati on that is being checked for identificati on can be 

di st ingu ished from a linea r combination of all structural equations in the system. 

Green (2002) 

When est imat ing a system of simul taneous equations the first step is to conduct a 

Durb in-Wu-Hausman endogeneity test and check whether the system has a problem 
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of endogeneity and need to be estimated using the method of instrumenta l variab les 

than that of th e OLS. 

In thi s paper, the system of simultaneous equations comprising of market share, 

advert ising and profitabi lity equations is estimated using the Three Stage Least 

Squares (3S LS) estimator. A 3SLS estimator is a system estimator that is used to 

estimate two or more identified equations in a simultaneous equations model together. 

Unlike the 2SLS estimator the 3S LS estimator takes into account the cOOl'elation 

between the error terms in different equations. The 3SLS estimator uses more 

in for mat ion than a single equation estimator and therefore produce genera lly 

consistent and more effic ient est imates than that of 2SLS . Green, (2002) 

Est imating the previously spec ifi ed system of simultaneous equat ions using a 3SLS 

estimation method invo lves three stages. The first stage is to make a regression of 

market share, adverti sing intensity and profi tabi lity equations on all the exogenous 

variables in the system, which is the same as OLS regression. In the second stage, the 

pred icted values trom the first stage regress ion are used as instruments for each of the 

equations, which is ca lled a 2SLS regress ion. The th ird stage is to use the pred icted 

va lues II'om the 2S LS regress ion as instruments for market share, advert ising intensity 

and profitab ility to estimate the three structural equat ions which gives the 3SLS 

estimation results. 

4.3 Definition and measurement of variables 
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In thi s study, the fo ll owing variab les we re considered to estimate the above system of 

s imultaneous equat ions regress ion mode l. 

I. Market share (MS) :- Is the percentage of the total sales vo lume in a market that 

is captured by each fi rm. It is ca lcul ated by taking the firm s sa les over the same 

peri od and di viding it by the tota l sa les of the industry over the same period. 

2. Advertising intensity (ADV):- T he amount o f advert ising expenses by each firm 

divided by its total assets. 

3. Profitability (PF): - Refers to the efficiency of a firm on generat ing profits. It is 

an aggregated before tax rati o of accounting profits to tota l Revenue expressed 

as percentage. 

4. Four-firm concentration ratio (CR.) :- The sum of the market shares of finn s 

ranked within the top four firm s. 

5. Capital to sales ratio (KSR) :- It measures the e ffici ent use of fixed cap ita l of a 

firm . It is ca lc ulated as a ratio o f fixed assets to sa les revenue. 

6. Total operating cost (TOC):- Is the same as tota l cost whi ch is the sum of fi xed 

and variab le costs of each firm. 

7. C apital Investment (CAP):- Is a measure of a firm's efficiency in deployment of 

its assets, computed as a rat io of the total value o f assets to sales revenue 

generated over a given period. Capital intens ity indi cates how much money is 

invested to produce one unit of sa les re venue. 

8. Ownership Dummy (OWNDUM):- is a dumm y vari able which takes the value I 

for domesti ca ll y owned firm s and 0 for fore ign owned firm s. 

5. Results and Discussion 
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5.1 Descriptive results 

As shown in Table 5.1 be low, the I 999-2003EFY total production of cement at the 

industry level was 10.4 1 mill ion tons with a total sales value of 15.73 bil lion birr. The 

highest and the lowest amount of annual production were 2.6 million tons in 2003 and 

1.77 million tons in 2001. On average, ciuring the period cons idered, 2.08 million tons 

of cement was produced each year. The average industrial cost, fixed capital and 

employed labour were birr 8.84 bi ll ion, birr 25.4 billion and 20,229 persons 

respectively. (Table 5. 1) 

Table 5.1: Descriptive Statistics of the Cement Industry during 1999 - 2003 EFl' 

(Value in Mill ion Birr except for persons employed) 

Year Production in Total sa les Total Fixed Employed 
'000 tons Revenue cost capital Persons 

Tota l 10,419 15,732 8,843 25,445 20,229 

Average 2,083 3, 146 1,769 5,089 4,045 

Max. 2,658 5,295 3,133 7,330 5,273 

Min. 1,778 2,032 1,038 2,719 2,316 

St. Del'. 369 1,3 12 835 I 753 I 193 
Source: MlIllStry of Industry. Number of observatIons - 37 

Among the twelve cement factories considered during the period, Messobo Cement 

factory had the maximum amount of tota l product ion of 4.28 million tons of cement. 

Th is cement factory employed the highest amount of capita l and also had the highest 

tota l sales revenue of 6.22 billion bi rr whi ch is abo ut 39 percent of the tota l 

industria l sa les va lue over the considered period. The minimum amount of 

product ion within the stated period was produced by Jemma Cement factory. The 

factory has produced 49, 101 tons of cement which is 0.47 percent of the total 

industria l production during the period. The factory has employed the lowest capita l 

and labour inputs ea rning the minimum leve l of sales revenue when compared with 

the remaining firms (Table 5.2). 
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Table 5.2: Descriptive Statistics on Cement Factories During the Year 1999-2003 EFY. 

(illlllillion birr exce pt for production and person employed) 

Production in Sales 
Total Persons 

Factories 
'000 tons Revenue 

Operating Employed 
Cost (2003) 

Mugher Cement 3,385 4,981 2,982 15 17 

Messobo Cement 4,284 6,220 3,356 125 1 

Nationa l Cement 460 488 288 362 

Jemm a Cement 49 64 29 176 

Abyss in ya Cement 267 367 2 13 22 1 

Redfox Cement 204 102 54 192 
Derba Midroc Dejen 
Cement 130 227 125 2 17 
Debress ina 
Bussiness Industries 161 260 145 19 1 

\-Iuan Shang Cement 177 296 166 2 11 

Zhong shan Cement 683 1, 192 645 322 

Pioneer Cement 527 951 5 16 294 

I-Iuan Yu Cement 93 584 324 3 19 

Total 10,420 15,732 8,843 5273 

Average 868 1,3 11 737 439 

Max 4,284 6,220 3,356 15 17 

Min 49 64 29 176 

St. Dev. 1,412 2,048 1, 153 448 
Source: MlI1lstry of Industry. Number of observatIOns - 37 

By the year 2003, th e average annual employment at the industry leve l was 439 

persons. The hi ghest and the minimum emp loyment was 15 17 by Mugher Cement and 

176 by Jemma Cement factory whi ch shows a signifi ca nt di sparity between 

industries. 

Of the twe lve cement factories the two major facto ries - Messobo and Mugher -

produ ced more of the tota l industrial production. They had much better sca le of 

product ion and input resources as compared to the remai ning cement factories. T hese 

two factories had a total production amou nt of 7.66 million tons of cement w ith a 

total sales revenue of 11.2 bi llion birr. The total production by these two firm s is 
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around 74 percent of the tota l industrial production and 71 percent of the total 

industr ial sales revenue within the pe ri od. 

In genera l, Over the considered period, the cement industry has regi stered an average 

annua l growth rate of 11 .35 percent in the output produced and a 12.1 percent growth 

in the annual sa les revenue of cement factor ies. The sector had employed an ave rage 

of 4045 persons with a maximum of 5273 in 2003 and a minimum of23 16 persons by 

the yea r 1999 EFY. 

On the other hand, the descript ive resu lts from Table 5.3 showed that the average 

Four-firm concentration Ratio (CR4) for the peri od 1999-2000EFY is around 73 

percent indicating an oligopol istic market structu re of the cement industry. 

Table 5.3: descriptive statistics of variables on the cement industry. 

Vari ables AD MS PF CR4 ISAGR TOC KI 

M ea n 0.003073 12.31 47.17 73.63 16.18 208.62 4.23 

Max 0.007130 52.38 59.00 99.50 25.05 630.00 29.32 

Min 0.000180 0.42 26.12 79.19 (8.94) 3.00 0.37 

St. Dev. 0.002044 15.77 8.09 11.25 8.30 280.05 6.23 .. . . 
Source: MIIllStry of Industry. Number of observations = 37, a= In million bllT 

In add ition, the average market share which is the percentage of an industry's total 

sa les that is earned by a parti cular company over the specified period is around 12 

percent. The maximum value of the ma rket share that is he ld by a single firm is 

around 52 pe rcent which is registered by Mesobo Cement Factory by the year 

2000EFY and the minimum is 0.4 percent he ld by Jemma cement factory by the same 

year. 
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In terms of profitability the average an nual profitabil ity of a firm within the cement 

industry is about 47 percent and to achieve this average leve l of profitabil ity the firm 

will incur an average cost of production amo unting to 208 million birr. 

5.2 Estimation results 

By add ing error term s, the proposed simultaneous equations model is given as :­

MS ~ (/0+ (//ADV + (/2PF + (/30WNDUM + (/4KSR + E 

ADV ~ bo + b/MS + b2PF + b3CR4 + b4CR/ + Y 

PF ~ Co + C / MS + c2ADV + CJ CAP + C4TOC +'7 

Before estimating the system of equations using instrumental variables method, a test 

of the appropriateness of OLS and the necessity to resort to instrumenta l vari ab les 

estimation method must be conducted. One or such tests is the Durbin - Wu­

Hausman (DWH) test which involves fitti ng the model by both OLS and IV 

approaches and comparing the results against the null hypothesis that the OLS 

estimator is consistent and full y efficient. From the resu lts on Table 5.4 in the market 

share equat ion the test stati sti c has indicated a DWH P- value that rejected the null 

hypothesis that OLS is consistent and fully efficient and im pli es the need to resort to 

I V estimation methods. 

In order to use an IV method of estimat ion, there is a need to check for the va lidity of 

instruments. A va ri ab le is said to be a va lid instrument if it is uncoore lated with the 

error term but cOOl'elated with the endogenous exp lanatory va riab le. For an 

instrumental variab le to be val id it must satisfy two cond itions; instrument re levance 

and instrument exogeneity. Instrument re levance implies the need fo r an instrument 

to be cOOl'e lated with the endogenous explanatory var iab le and instrument exogeneity 

implies no coore lation between the instrumental variable and the error term. The first 
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stage regression results are often used as a means of checking the validity of an 

instrumental va riable but may not be suffi ciently informative for models with more 

than one instrumental variable. 

In order to check the validity and relevance of instruments the Hansen J test for 

overidentifi cati on of all in struments and the Anderson Canonical Correlation test of 

identification or IV relevance are used. The Hansen J test is a test with the null 

hypothesis that all instruments are val id and uncorrelated with the error term while 

the Anderson Canonical Correlation test considers the canonica l correlat ions of the 

endogenous variable and the instruments matri x. I f an equation is to be identi fied and 

instruments to remain relevant a ll the coeFficients orthe canonical correlation wi ll be 

signifi cantl y differe nt from zero. The Anderson Canonical Correlat ion test conside rs 

the null hypothesis that the minimum canon ica l correlation is zero (the equation is 

unidentified and the instruments are not relevant). 

Another statistic wh ich is used to measure instrument re levance is the Shea partial R2 

measure. As a rule of thumb, if an est imated equation yields a large value of the 

standa rd partial R2 and a small value of the Shea R2 measu re, it is concluded that the 

instruments lack sufficient relevance to explain all the endogenous regressors. 

From the results on Table 5.4, the Anderson Canonical Corre lation test has provided 

a highe r p value of 0.0880 and 0.4226 on the market share and profitability equations 

failing to reject the null hypothes is. On the other hand, the Hansen J test has provided 

a p value of 0.670 I, 0. 7889 and 0.7620 on the market share, advertising and 

profitability equat ions respecti vely failing to reject the null hypothesis that 

instruments are uncorrelated with the error term that lends support to the val idity of 

instruments. 

50 



In addit ion, the Shea partial R2 measure is fo und out to be lower than the standard 

partia l R2 in a ll the three eq uations which proves the fact that the instruments lack 

suffi cient re levance to expla in a ll the endogenous regressors. 

Durin g the estimati on of the above system of equations, lack of data on additi ona l 

in strum enta l variab les has led to the problem of weak instrum ents . In struments that 

are used in the system are not suffic iently cOOl·e lated with the endogenous regressors 

that forced the use of instrumental va ri ab les which have li tt le power of expla in ing the 

endogenous vaia ble. In add ition to thi s, due to the ex istence of a small number of 

cement fac tor ies over the conside red five years period, the number of observations 

are also limited which makes estimati on resul ts to be less useful for genera lizations 

regarding the inter-re lationships between va riables. 

After the 3SLS regress ion of the system us ing the stat istica l softwa re package 

STATA-1 2.0 all the coe ffi c ients for each of the variables are estimated and the 

/- stat istics fo r the coefficients are a lso provided. Table 5.4 to 5.6 report the 

estimation resul ts. 
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Table 5.4 3SLS estimation results. 

3SLS 

Dependent Variables Market Advertising 
Share Intensity 

Eq uation Eq uation 

Constant 0.33 1 -0 .003 

( 1.12) (0.50) 

MS 0.008*** 

(4.27) 

ADV 12 1. 38*** 

(4.08) 

PF -0.012 ** 0.000 1168*** 

(2.25) (2.83) 

OWNDUM 0.01300 

(0.25) 

KSR -0.004 

(0.28) 

CR4 0.000004 

(0.03) 

CR42 0.000024 

(0.05 ) 

CA P 

TOC 

Observat ions 37 37 

Durbin-Wu-Hausman Endogeneity 
test (P - Va lue) 0.0000 0.4332 

Hansen J test for over ident ificat ion 
of a ll instruments (P - Va lue) 0.670 1 0.7889 

Anderson Canonical Correlation 
test o f identification / IV relevance 
(P- Va lue) 0.0880 0.0002 

-Note: a. *, ** , * * * denote Slgl1l fi cance at 10%, ) % and 1% 
b. t -stati st ics in parenthes is 
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Profitabili ty 
Equation 

29.44*** 

(3.4 1 ) 

-64.40 

( 1.30) 

86 14*** 

(2.81 ) 

-0.001 

(0 .09) 

-0.002 

(0.26) 

37 

0. 1060 

0.7620 

0.4226 



Table 5.5 2SLS estimation results. 

Dependent 2SLS 

Variables Market Share Advertising 
Eq uation Intensity Equation 

Constant 0.01 -0.016 

(0 .0 I) (0.80) 

MS 0.007** 

(2.3 I) 

ADV 112.99** 

(2 .62) 

PF -0.005 0.0000961 ** 

(0.31 ) (135) 

OWNDUM 0.063 

(0.44) 

KSR 0.02200 

(0.59) 

CR4 0.0003423 

-0.69 

CR42 -0.000002 

(0.66) 

CA P 

TOC 

Observations 37 37 
-Note: a .• , •• , ••• denote signifi cance at 10%, )% and 1% 

b. I -statistics in parenthes is 
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Profitability 
Equation 

29.303 * 

(2. 15) 

-78.411 

(0.80) 

7830 

( 1.56) 

0.0 18 

(0.55) 

-0.0 14 

(0.50) 
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Table 5.6 OLS est imation results. 

Dependent 
OLS 

Variables Market Share Advertising 
Equation Intensity Equation 

Constant -0. 114 -0.008 

(0 .72) (0.42) 

MS 0.004 

( 1.43) 

ADV 18.14* 

( I. 79) 

PF 0.003 0.00003 

(0 .88) (0 .62) 

OWNDUM 0.198 *** 

(42 1) 

KSR -0.028** 

(2.25) 

CR4 0.000 199 

(0.34) 

CR42 -0.00000 1 

(0.34) 

CA P 

TOC 

Observati ons 37 37 

Within R2 0.2799 0.009 1 

Between R2 0.2267 0.5997 

Overa ll R2 0.3905 0.1799 
Note: a. *, **, *** denote signifi cance at 10%,5% and 1% 

b. I -statistics in parenthes is 
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Profitability 
Equation 

47. 15*** 

(19.63) 

24.90 

( 1.28) 

966.92 

( 1. 50) 

-0 .0 13 

(0.25) 

-0 .024** 

(2.32) 

37 

0.2942 

0.2889 

0.2659 



5.3 Discussion of results 

In the structu re or market share equation the coefficient on advertising is sign ificant 

and as expected posit ive on both the 3SLS and 2SLS estimat ion results. Th is indicates 

that advertis ing expenditure is capable of creating a differentiated product whi ch 

further erects a barri er to entry creating a conduc ive environ ment for the atta inment of 

larger ma ket share. On the other ha nd, the 3SLS res ult has indicated a negative and 

signi ficant effect of profitab ili ty on market share. This negative effect implies that 

higher level of profitabil ity wi ll attract new entrants to the sector and intensify the 

leve l of competition resulti ng in a reduced degree of concentration and market share. 

Eventhough insignificant, the coeffi cient for ownership dumm y variab le has also 

ind icated an increase in market share when a firm is domestica lly owned which might 

be due to the existence of economies of scale in production ari sing from a long period 

dom ination of the sector by government owned domest ic firm s. 

In contrast, the coefficient for cap ital to sales ratio IS found negatively and 

insignificantly affecting market share. Although capital to slaes ratio is expected to 

serve as a barrier to entry the results does not support the theoret ica l expectation . 

In the conduct or adverti sing equation, both the effects of market share and 

profitabi lity are signifi cant and with their expected pos iti ve signs. Thi s indicates that 

cement factories with higher market shares tend to have a hi gher amount of 

advertising expenditures and an increase in the profitab ili ty of a finn leads to an 

increase in a firm s' advertising expenditures. 

In add ition, unlike what previous studies fou nd out regardi ng the re lationship 

between advertising and four- firm concentration ratio the 3SLS results does not 
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prov ide any ev idence about an in verted-U re lationsh ip ra ther the re lationship is fou nd 

out to be linearl y positive but ins ign ificant. 

In the performa nce or profitability equation, with the exception of the coefficient for 

advertis ing in tensity and the constant term, all the estimated coeffic ients remain 

in signi fica nt. T he coefficient for market share is fou nd negat ively and insignifi cantly 

affecti ng profitabi li ty of a firm wh ich supports the efficiency hypothesis that large 

firms make more profits through thei r efficient operations than through own ing larger 

market shares. 

In add ition, both capi ta l in vestments and tota l operat ing costs are fo und to affect 

profitab ili ty in sign ificantly but as expected negatively. As can be obviously 

understood, cap ita l investments are more like ly to be less profitable in earli er years 

than in later years. Sim ilarly, as indicated on the 3SLS results, a hi gh cost finn is less 

profitable than that of a low cost fi rm . Figure 5. I below presents a graphica l 

representation of the 3SLS estimation results. 
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Figure 5.1. Graphic presentation of 3SLS estimation results 

Note: Signifi cant effects (bold arrows) and insignificant effects (single arrows) . 
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In general, the 3SLS estimation results have shown that, a simultaneous re lati onship 

ex ists between market share and adverti sing intensity on one hand, and between 

pro fitab ility and adverti sing intensity on the other. The two way and pos itive causes 

and effects re lationshi p between advertising intensity and market share indicates that, 

cement firm s with hi gher market shares tend to have higher adverti sing expenditu res 

and advertising intensity does have a significant influence on the market shares of 

fi rm s. Thi s two way causes and effects relationship between adverti sing intensity and 

market share is al so confi rm ed on the 2S LS estimati on results. 
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6. Conclusions and Implications 

The ai m of thi s paper is to reapply the SCP model of industrial economics to the 

Eth iopian cement industry by foc using on the simultaneous causes and effects 

relati onship among the cement market structure, firm s' strateg ic behavior (conduct) 

and perfo rm ance. 

Through out the estimation of the system of equations, lack of data on addit ional 

instrumenta l vari ables and the use of a small number of observati ons has created a 

problem of weak instrumenta l va ri ab le making generalizati ons based on thi s 

estimation results to be di fficul t. 

From the 3SLS estimation resul ts, a positive, simultaneous and two way causes and 

effects relationship was found out between market structure (market share) and 

conduct (adverti sing intensi ty) on one hand and between profita bili ty and adve rt isi ng 

intensity on the other. 

These pos iti ve causes and effects relationship im ply that, a higher market share in the 

cement industry does lead to an increase in advertising expend iture and also 

advertising expend itu re is directly related to market share which indicated the role of 

adverti sing as a means of entry deterrance. Similarl y, an increase in the amount of 

adverti sing expenditure by a firm leads to an increase in its profitability and vise 

versa, which further strengthened the ro le of advertising as a means of increasing 

profitabi lity. 

In addit ion, both the 3S LS and 2S LS estimati on results have indicated that, 

profi tabi lity is not affected by market share though the latter affects market share 

negatively and signi ficant ly. This result is in support of the effic iency hypothesis 
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which assume that large firm s gai n more profits through their efficient operati ons than 

through ownin g larger market sha res. On the other hand, the negative effect of 

profitability on market share might be due to the effect of higher profits on attracting 

entry o f new firm s wh ich will finall y lead to the reduct ion of market share. 

Eventhough proper est imation of the system of s imul taneous equations reqUires an 

add itional number of observations and re levant instrum ental variab les, the application 

of the SCP parad igm in the context of the Ethiopian cement industry can se rve as a 

stand point to inform market players, researchers and policy makers about the existing 

interelationships between market structure, firms strategic behavior and performance 

and ass ists their interventions towards improv ing the sector. 
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