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Comprehensive Evaluation of the Foreign Direct Investment (FDI) 46 

Opportunities in Iraq: The Karbala Cement Manufacturing Company as a 47 

Case Study 48 

This paper explores the benefits of foreign direct investment (FDI) into the 49 

Karbala Cement Manufacturing Company (KCMC) as a case study. The benefits 50 

of FDI by the French company LAFARGE were measured by conducting a 51 

comparison before and after investment. To do so, information held in archival 52 

records and documents before and after the LAFARGE investment were 53 

reviewed, analysed and triangulated with the secondary literature.  54 

The findings show a remarkable growth in production after the rehabilitation of 55 

the first and second production lines following the LAFARGE investment, 56 

together with a significant decrease in costs, with KCMC benefitting from 57 

economies of scale. In addition, sales increased notably, with a considerable 58 

increase in the areas of market location, plus three new types of cement and a 59 

ready mixed concrete were added to the product portfolio to strengthen market 60 

position.   61 

This research contributes to the literature published on the benefits of investment 62 

into companies in developing countries such as Iraq. The practical contribution of 63 

this study is the increased awareness of the potential improvement of not only the 64 

cement industry in Iraq, but the lessening of oil dependency for the country, and 65 

the potential increased revenues for the government. 66 

Keywords: FDI, privatization, investment, cement, Iraq. 67 

1. Introduction  68 

1.1. General Background 69 

To increase and sustain economic development in any country, it is essential to expand 70 

infrastructure. Such expansion needs a robust construction industry with good quality 71 

construction materials such as concrete, which has a particular importance among these 72 

materials (Al-Taee and Al-Jalaby 2009). Concrete is considered the most used material 73 

in the world (after water) and its manufacture depends mainly on cement (Hason et al. 74 

2020). Cement manufacturing in Iraq, based on Al-Taee and Al-Jalaby (2009), is 75 
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considered one of the strongest and oldest domestic industries that have an impact on 76 

national economic prosperity. Such an impact might be due to the direct relationship 77 

with the works of urban renaissance in terms of establishing different projects such as 78 

housing / residential complexes. Hason et al. (2020) stated that, according to the plans 79 

drawn up by the public and private sectors, the cement industry in Iraq is gradually 80 

growing. Annually, Iraqi factories can produce 32 million tons of cement. Furthermore, 81 

this is currently being increased through more plants being constructed with works in 82 

progress. The cement industry in Iraq is based in 18 different government factories 83 

distributed across different places in the country, and more than 5 private sector 84 

factories. It is worth noting that since 2014, because of political unrest, military 85 

operations, economic issues and financial austerity, most of the factories have been 86 

suspended (Hason et al. 2020).  87 

The Karbala Cement Manufacturing Company (KCMC), which is the case study 88 

examined in this research, is one of the factories that supply central and southern Iraq 89 

with different kinds of cement. This plant was built in 1981 by Krupp Polysius, from 90 

Germany. Its first trial operation was in 1984 with investment from the Iraqi central 91 

government of that time and the plant is located on the border between Karbala and Al 92 

Anbar provinces. The factory was damaged and neglected during the ensuing wars and 93 

considerable social reform which has happened since then in Iraq. To rehabilitate and 94 

operate the factory again, in 2010, the KCMC contracted LAFARGE on a 15 year lease 95 

deal and the rehabilitation process began with the first production line being completed 96 

in March 2015 and the second line put into production in 2016 (Sinoma (Suzhou) 97 

Construction Co. 2016). To highlight the investment experience in the KCMC, this 98 

research studies the comparison before and after investment, in terms of production 99 

quantity, costs, sales, type, market location, and quality of production. This research 100 
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adopts a case study approach with the unit of analysis being the FDI into KCMC by 101 

LAFARGE.  To triangulate the findings, and thus enhance the validity of the study, 102 

different documents and archival records have been reviewed. Documents such as 103 

statistics, reports, studies, legislation, and follow-up data have been gathered directly 104 

from the KCMC to further understand and evaluate the differences before and after the 105 

LAFARGE investment. By conducting this comparison, such an experience can 106 

demonstrate the positive impact on the construction industry in general, and the cement 107 

industry in particular. The increased economic efficiency achieved in the KCMC could 108 

provide a test case for other companies and ultimately promote economic growth and 109 

stability for Iraq. 110 

It has been acknowledged that efficiency and profitability in both competitive 111 

and monopolistic sectors can be increased with the introduction of privatization 112 

(Sheshinski and López-Calva 2003). Mahmoud (1992) agrees with this view adding that 113 

privatization can bring significant net gains to society. He also emphasizes the 114 

importance of winning public support, which can help to make the privatization 115 

program successful, and the management of privatized companies must fully support 116 

the program and devote a large part of its time and effort in preparing for privatization.  117 

 Iraq has suffered in the last two decades, in terms of economic stability 118 

(Mohammed MJ 2009), and the negative repercussions of the post war period; these 119 

have had a clear impact on industry development, with an increase in economic and 120 

social suffering in Iraqi society. These imbalances may be mainly attributed to the poor 121 

performance of public sector institutions and their failure to advance the national 122 

economy. Therefore, it is important to find ways and procedures that achieve the desired 123 

advancement process. This paper contends that privatization is one such way to advance 124 

the national economy. Privatization of certain sectors would potentially be a catalyst for 125 
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increased investment and would contribute to achieving comprehensive economic 126 

reform and increasing economic growth rates. In agreement with this argument, Alakraa 127 

(2015) stated that because the Iraqi economy is considered a ‘rentier’ or one-sided 128 

economy, depending on up to 95% on oil revenues, it is important to consider 129 

privatization and investment as a solution to protect, stabilize and strengthen the 130 

economy. Therefore, this research gives a significant insight into the nature of the 131 

LAFARGE experience and, in doing so, provides an academic contribution to the scarce 132 

literature in this field. In addition, this paper provides a practical contribution, in 133 

demonstrating the benefits to Government decision makers of welcoming privatization 134 

and FDI to strengthen the construction industry in Iraq, and ultimately, to stabilize and 135 

strengthen the Iraqi economy.  136 

1.2. Study Motivation 137 

It is widely acknowledged that the Iraqi economy is heavily dependent on oil revenues, 138 

with estimates of up to 95% of GNP attributed to the oil market. This makes Iraq 139 

potentially vulnerable to volatility in the global oil market, which ultimately affects 140 

other sectors of the economy (Alakraa 2015; World Bank 2020). The collapse of oil 141 

prices in 2020, for example, caused considerable economic challenges (World Bank 142 

2020), especially to the construction industry. The Iraqi government revenues, in April 143 

2020, had been severely impacted due to the sharp fall in oil prices (70% compared to 144 

the start of the year). In the first 8 months of 2020, the Iraqi government revenues fell 145 

by 47.5% because of declining oil prices in the global market. According to 146 

Abdulhussein and Shibaani (2016), this fluctuation will ultimately affect the stability of 147 

different sectors in Iraq, particularly the construction industry. Therefore, privatization 148 

and FDI in such sectors offers the opportunity to lessen this dependency on oil revenues 149 

and ultimately provide more economic stability in Iraq. One of these opportunities can 150 
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be seen in the experience of FDI into the KCMC by the French company, LAFARGE. 151 

By shedding light on this successful experience, foreign investors might be encouraged 152 

to take the opportunity to invest in Iraq’s cement industry, as it can be considered a 153 

positive outcome for all concerned.     154 

To highlight the successful experience of investment and privatization in Iraq’s 155 

cement industry, it is helpful to conduct a comparison study before and after FDI into 156 

KCMC in terms of quantities, costs, sales, prices, types, market location, and quality of 157 

production for a time period 1993-2020. By doing so, awareness can be raised between 158 

decision makers and key officials about potential reasons for this success, as it gives an 159 

insight on long-term historical records of KCMC and this could be used as a test case 160 

for future opportunities. 161 

 162 

1.3. Aim and Objectives 163 

This study aims to focus on the benefits of FDI and privatization in the Iraqi cement 164 

industry, through considering the investment of LAFARG into the KCMC as a case 165 

study. This aim will be achieved through the following study objectives:  166 

(1) To review the concept and significance of privatization as well as providing 167 

insight into the Iraqi cement industry. 168 

(2) To investigate and discuss long-term historical records from KCMC, using 169 

parametric (regression analysis) and non-parametric (Pettitt test and Mann-170 

Kendall (M-K)) analysis of clinker and cement production (CLP and CP) and 171 

sales (S). 172 

(3) To assess the production of both clinker and cement and the corresponding sales, 173 

prices and costs, market location, types and quality of the produced cement, 174 

before and after the FDI. 175 
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(4) To provide insight into the new types of cement and a ready mixed concrete that 176 

were added to the LAFARG product portfolio. To shed light on the 177 

environmental benefits of producing Karasta cement as well as the expansion of 178 

the production covering area. 179 

The research is divided into several sections as follows: the introduction section, 180 

which has highlighted the justification and rationale for this paper. A comprehensive 181 

literature review is presented, on the extant published works on the concept of 182 

privatization, its main goals, and the Iraqi cement industry. Then the following section 183 

explains the methodological steps taken in this study. Section four demonstrates the 184 

comparison before and after the privatization experience in the KCMC, and finally the 185 

conclusions, which summarize the main outcomes of the research. 186 

2. Literature Review 187 

2.1. Privatization 188 

According to Mohammed MJ (2009), the Iraqi economy suffers from imbalances in the 189 

economic structure, and its negative repercussions have had a clear impact on the 190 

development process and the increase in economic and social suffering in Iraqi society. 191 

These imbalances may be mainly attributed to the poor performance of public sector 192 

institutions and their failure to advance the national economy. Therefore, it is important 193 

to find ways and procedures that achieve the desired advancement process. One of these 194 

ways is privatization, as it is one of the effective policies in achieving comprehensive 195 

economic reform and increasing economic growth rates, therefore the proper and 196 

complete application of privatization processes in the Iraqi economy may lead to 197 

positive results.  198 
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Further, according to Kwak (2002) because of delegating public duties to private sectors 199 

may constrain deficit-generating government spending, privatization has become a 200 

global trend. 201 

Privatization can be defined as “the transfer of ownership of state-owned objects 202 

to private property entities under certain conditions to ensure their effective use and to 203 

solve goals and tasks that serve the interests of society” (Valijonov 2022). In a broader 204 

concept, privatization is defined by Boroujeni and Asgari (2014) as the “transfer of 205 

ownership and management of the governmental sector to the private sector, which 206 

includes managerial and leasing contracts”. 207 

 Sheshinski and López-Calva (2003) confirmed that, in both developed and 208 

developing economies, privatization is considered a key component of structural reform 209 

programs. Such programs aim to foster economic growth and achieve higher 210 

microeconomic efficiency, as well as lessen public sector borrowing requirements by 211 

the removal of unnecessary subsidies (Sheshinski and López-Calva 2003). Schoenberg 212 

and Parke (2006) included different reasons why governments turn to privatization; 213 

namely, cost reduction, desire to transfer risk from the public sector to the private 214 

sector, a new source of revenue, the desire for a higher level of service, the flexibility 215 

provided by the private sector, a need for greater expertise, and finally the timeframe 216 

with which a project needs to be completed. Valijonov (2022) listed six main goals and 217 

objectives of privatization as follows: 218 

 Production efficiency can be increased in enterprises being privatized; 219 

 Increasing different forms of enterprises based on private property creates an 220 

environment of free competition in the economy; 221 

 A group of owners can be formed in the society, additional funds can be attracted to 222 

solve social issues; 223 

 New technologies and modern management principles can be introduced; 224 
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 Competitiveness of the enterprise can be increased in domestic and foreign markets; 225 

 Financial burden on the state can be reduced by eliminating subsidies to the state 226 

enterprise. 227 

Prior to Valijonov (2022), Boubakri et al. (2009) had listed the benefits of FDI 228 

and privatization, stating that FDI can offer new managerial skills, new technologies, 229 

improvements in capital inflows from fundraising, and improved corporate governance. 230 

Therefore, an environment in which privatization of inefficient firms can be provided to 231 

governments, plus making the environment more prone to competition. Privatization 232 

programs that are investment-friendly may therefore attract foreign investors, and this 233 

could have the potential to turn around inefficient firms. 234 

 235 

2.2. Iraqi cement industry 236 

Based on the work of Al-Janabi (2012), the cement industry is considered one of the 237 

major manufacturing industries in Iraq that started in the middle of the twentieth 238 

century. This is because Iraq is characterized by the availability of the necessary factors 239 

of such production. The Iraqi cement industry witnessed, through the successive 240 

political regimes in the country, a series of actions that either contributed to enhancing 241 

its journey or negatively affected it; expressing the philosophy of the ruling regime. 242 

Since the economic development process in Iraq requires the advancement of the 243 

industrial sector in general and the cement industry in particular, attention in this 244 

industry came about because of its direct impact on the economic development of the 245 

country. 246 

Limited secondary literature has been published on the Iraqi cement industry 247 

(Al-Obaidy 2010; Al-Janabi 2012; Alakraa 2015; Awxti and Ali 2022; Rostam and 248 

Hussain 2022) but only one among them has dealt with FDI in Iraq, Alakraa (2015).  249 
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Al-Obaidy (2010) sheds light on the nature and development trends in the 250 

manufacture of cement in the Kubaisa cement plant for the period (1996-2009) and then 251 

evaluates the efficiency of the plant in order to identify problems and difficulties faced 252 

in the manufacturing process and how to address them. Al-Janabi (2012), on the other 253 

hand, attempted to achieve optimal economic conditions in the Kufa Cement factory by 254 

maximizing production and minimizing costs to reach the optimum profits through 255 

formulating an economic model. The model was drafted according to scientific flexible 256 

methods, subject to change and response to updates stemming from practical reality 257 

based on data obtained from historical records for the period (2008 - 2010). Moreover, 258 

Alakraa (2015) took the KCMC as a model to show the development of cement 259 

production in the plant after FDI, and the most important obstacles that faced the 260 

privatization process in this plant and the possible ways to overcome them. The study 261 

discusses the historical data (1993-2010) by using the Minitab 16 software program. It 262 

reveals that despite the issuance of legislations that encourage FDI, the investment 263 

atmosphere in Iraq was unattractive due to security and political instability in the first 264 

place, and the instability of the country's macroeconomic policies.  265 

Additionally, an investigation was conducted by Mahmood (2019) about the 266 

sources of growth of the Iraqi cement industry as a whole and the technological 267 

improvement implemented in this industry between 1990 and 2014. An econometric 268 

model was built by using the SPSS program, the ordinary least squares (OLS), multiple 269 

regression, and enforcement methods. According to the results of this investigation, the 270 

main sources of growth of the Iraqi cement industry are labour and capital 271 

improvements; the technological improvement did not contribute influentially to better 272 

performance. This is because the Iraqi cement industry does not keep pace with the 273 

technological development that is happening on a global level as it still relies on 274 
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traditional methods (Mahmood 2019). Rostam and Hussain (2022), on the other hand, 275 

analyzed the Bazian cement factory’s annual reports financially and economically 276 

between 2008-2020 to conduct an efficiency evaluation of economic performance of 277 

this factory. They found that such performance was not stable during this period 278 

because of poor security, military and health conditions in the region at that time. 279 

Another study on the Bazian Cement Factory conducted by Awxti and Ali (2022), was 280 

conducted to evaluate this factory. By doing so, obstacles facing this factory can be 281 

identified and diagnosed as well as mechanisms can be suggested to address such 282 

obstacles in order to encourage and attract local and foreign investment. The study 283 

reveals that the existing factory will contribute to filling the local need and reducing 284 

costs in the local market despite the poor infrastructure and administrative and political 285 

obstacles facing investors. Further, because of obstacles, problems and lack of 286 

transparency in financial management facing the development of industrial sectors, Iraq 287 

did not have any rank within the global ranking of cement production; despite the 288 

presence of great economic resources such as raw materials for cement production, oil, 289 

and others.  290 

From the above, it can be concluded that there are limited studies that have been 291 

conducted on the Iraqi cement industry. The majority of them agreed that the poor 292 

security and political situation besides instability of the country's macroeconomic 293 

policies have negative consequences on the Iraqi cement industry. Further, there is 294 

scarce literature that deals with FDI in this context (Awxti and Ali 2022). Only Alakraa 295 

(2015) has touched on such an investment but without making any comparison before 296 

and after investment. Therefore, to fill this knowledge gap this research intends to 297 

conduct a comparison before and after the LAFARGE investment case. Thus, the 298 

novelty of this study lies in conducting such a comparison.  299 
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3. Methodology 300 

3.1. Methodological Design 301 

To provide some insight into the FDI of KCMC, a case study approach has been used in 302 

this study. A single holistic case study design is taken with the unit of analysis being the 303 

FDI of KCMC by LAFARGE in order to gain an in-depth understanding of such an 304 

important phenomenon. KCMC was identified in the scope of the study because it is the 305 

most successful FDI experience in Iraq’s cement industry, reaching 110% production 306 

capacity compared with others such as the Al Muthanna Cement Plant, the Kirkuk 307 

Cement Plant, the Kubaisa Cement Plant, the Al Qa'im Cement Plant, and the Falluja 308 

Cement Plant. They faced difficulties mainly because of the unstable security situation 309 

in the western regions of Iraq but they got back to work and slightly recovered 310 

(Investment Department 2007; Iraqi Cement Media 2022; Ministry of Industry and 311 

Minerals 2022). Therefore, the KCMC is unique in its success among other 312 

opportunities in Iraq’s cement industry; and as Yin (2014) stated, a single case study is 313 

appropriate for a critical, unusual, common, revelatory or longitudinal case. 314 

Based on Saunders et al. (2016) and Yin (2014), a gathering of archival and 315 

current documents as empirical research field data is accepted as being important. 316 

Therefore, primary data were collected from KCMC and these data were triangulated to 317 

enhance the robustness of the study. Long-term historical records of KCMC’s production 318 

quantity, sales, costs, prices, types, market location, and quality certificates from 1993-319 

2020 together with secondary data including academic journal papers, theses, and grey 320 

literature were used in this study. 321 

The considered datasets have been divided into a baseline period dataset (pre-322 

investment, 1993-2010) and LAFARGE period dataset (post-investment, 2010-2020). 323 

By doing so, a clear insight can be offered to show the trend of such data before and 324 

after the direct investment. Consequently, the findings are extremely useful in 325 
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demonstrating the benefits of FDI, increasing the usability of this study. To make the 326 

findings more robust, triangulation with related literature has been conducted despite 327 

the limitations in terms of scarcity of such literature.  328 

In order to articulate the logical steps taken throughout this study, the research 329 

methodological framework of the study has been demonstrated as a flow chart with the 330 

purpose of summarizing the procedures used, as expressed in Figure 1. 331 

 332 

 333 

[Figure 1 near here] 334 

Figure 1 Research Methodological Framework  335 

 336 

3.2. Case Study Background 337 

The Karbala Cement Manufacturing Company (KCMC) is one of many cement plants 338 

of the General Company for Southern Cement that belongs to the Ministry of Industry 339 

and Minerals. The plant is located in the Karbala Governorate in the south of Iraq, 340 

approximately 90 kilometres from Karbala City. It was built by the German firm Krupp 341 

Polysius A.G in 1981, and the plant was operated by Krupp Polysius between 1985 and 342 

1990. The plant is based on the dry method of production and consists of two clinker 343 

production lines. It produced sulphate resisting cement at a designed capacity of 1960 344 

000 ton clinker/year and 2000 000 ton Cement/year (Investment Department 2007). The 345 

plant operation is automated, being controlled by computer, and has advanced quality 346 

control systems compared to other Iraqi cement plants. It is considered that KCMC is 347 

the only factory in Iraq that provides the sulphate resisting cement to the market 348 

(Alakraa 2015).  349 
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Due to damage (caused by an air raid) to the central control system and the fuel 350 

station in particular, the plant was shut-down in 1991. Following on from this, the poor 351 

finances combined with the trade embargo led to low-quality materials and equipment 352 

being used. This was exacerbated by poor maintenance of the facility which caused a 353 

decrease in the production capacity. Therefore, there was a necessity to rehabilitate and 354 

modernize the plant with new cement industry technology, in order to bring the plant up 355 

to its design capacity (Investment Department 2007; Alakraa 2015). Between 2000 and 356 

2002, with two production lines operating, the plant was more successful, (Alakraa 357 

2015), however, the plant was subjected to an air strike in 2003, which affected all 358 

aspects of the economic activities of the plant, and as a result, poor productivity led to 359 

the Ministry of Industry and Minerals offering the plant up for investment as there was 360 

no other option given the obsolescence of the machinery and equipment at that time.  361 

 KCMC is one of the government investments received from the French company 362 

(LAFARGE) through a lease contract with the Iraqi government, in 2010, for a period 363 

of 15 years. The plant was rehabilitated with its production lines during the first two 364 

years to reach design production capacity. In 2011, LAFARGE developed and 365 

rehabilitated the first production line of the plant, and the production capacity reached 366 

500000 ton/ year, prior to that time it had been 200000 ton/ year (Alakraa 2015). 367 

 The second production line was in the process of being rehabilitated by Krupp 368 

Polysius, and it was the first contractor for LAFARGE. The second line was still not 369 

fully operational until the end of 2014 due to the security situation in western Karbala, 370 

then after the security stability was established in the region at the beginning of 2015,  371 

the factory resumed its work in rehabilitating the second line along with Krupp Polysius 372 

(Alakraa 2015). 373 

 374 
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3.3. Analysis of Trends and Change Points 375 

To identify trends in time-series, there are various parametric and non-parametric 376 

approaches (Mohammed R and Scholz 2017). Although the parametric tests are more 377 

influential compared to the non-parametric ones, these need normally distributed 378 

datasets. The considered time-series often do not satisfy the normality constraints as 379 

shown in Table 1. Concerning the non-normal distribution characteristics of datasets 380 

utilized in the current research, widespread distribution-free or non-parametric 381 

techniques (Pettitt test and Mann–Kendall (M–K) analysis) were applied to identify the 382 

variations of CLP, CP, and the corresponding S in KCMC. The former test was used to 383 

detect sudden changes in the average level, whereas the latter test was applied to detect 384 

monotonic trends or slow trends as explained by Das and Banerjee (2021). It is widely 385 

known that these two tests are the most convenient statistical methods for time series 386 

data (Das and Banerjee 2021). A brief description of these two tests can be found 387 

below.  388 

The Mann–Kendall (M-K) analysis was considered, firstly, for trend finding in 389 

the considered datasets. The M–K analysis is a distribution-free technique for 390 

evaluating if there is a monotonic upward or downward trend of the considered 391 

parameter over time (Seibert and Vis 2012). A monotonic downward (upward) trend 392 

indicates that the parameter consistently decreases (increases) during the studied time 393 

period. However, the trend might or might not be linear. The M–K analysis can be 394 

applied instead of a parametric linear regression test, which can be used to analyze if the 395 

slope of the computed linear regression line is different from zero. The regression test 396 

requires that the residuals from the fitted regression line are normally distributed. Such 397 

an assumption is not required by the M–K test, which is a non-parametric distribution-398 
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free test. More information on these tests can be found in (Seibert and Vis 2012; Robaa 399 

and AL-Barazanji 2013). 400 

 The Mann–Kendall rank trend test statistic Z is based on the following equation 401 

(Pirnia et al. 2019): 402 

Z=

{
 
 

 
 

S-1

√Var (S)
 , if       S>0

0 , if     S=0

S+1

√Var (S)
 , if       S<0

}
 
 

 
 

                                                                                        (1) 403 

in which 404 

S=∑∑ sgn (xj

n

j-i+1

n-1

i=1

-  xi )                                                                                                  (2) 405 

Sgn (θ) {
+1       𝜃 > 0
0          𝜃 = 0
−1       𝜃 < 0 

}                                                                                                 (3) 406 

 407 

Var (S)= 
n (n-1)(2n+5)-∑  t (t-1) (2t+5)t

18
                                                                    (4) 408 

 Where the xj and xi are the sequential data values, n is the size of the dataset, n is 409 

the number of series in which there is minimum one recurring value, and t is the extent 410 

of any specified tie. A positive value for Z displays a rising development in the time-411 

series, while a (- ve) value illustrates a declining trend. For |Z|>1.96 and |Z|>2.575, 412 

there is a significant trend at the 0.05 and 0.01 confidence levels, respectively (Pirnia et 413 

al. 2019).  414 
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Secondly, the Pettitt (1979) test, which is commonly used to identify a single 415 

change-point, has been applied. The Pettitt test interpretation is as follows: 416 

H0: Data are homogeneous;  417 

Ha: There is a date at which there is a change in the data; 418 

As the computed p-value is lower than the significance level alpha=0.05, one 419 

should reject the null hypothesis H0, and accept the alternative hypothesis Ha. 420 

Change point identifications are considered as important in the analysis of the 421 

investment and its relations with the CLP, CP and S in KCMC for the purpose of 422 

investigating the impacts of LAFARGE. The Pettitt test is a distribution-free method to 423 

calculate the existing change points for the average of a time series, if the specific 424 

change time is unidentified. This analysis has been commonly applied to assess 425 

alterations in time series datasets. By using change point test and trend analysis, the 426 

considered datasets are divided into a baseline period dataset (pre-investment, 1993-427 

2010) and LAFARGE period dataset (post-investment, 2010-2020). 428 

4. Results and Discussion 429 

4.1. Long-Term Data Change in Clinker and Cement Production with Corresponding 430 

Sales 431 

The normality of the considered datasets was investigated with the Kolmogorov–432 

Smirnov test as a main step before conducting change analysis using statistical 433 

techniques. The normally distributed variables are symmetric, unimodal, 434 

and asymptotic, and the mean, median, and mode are all equal. A normally distributed 435 

variable is perfectly symmetrical around its center. There is also only one mode, or 436 

peak, for a normally distributed parameter. Normal distributions are continuous and 437 

have tails that are asymptotic, which means that they approach but never touch the x-438 
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axis. Accordingly, CLP, CP and S datasets do not follow a normal distribution at a 439 

significance level p-value of 0.05, as shown in Table 1.  440 

Table 1 Statistical Characteristics and Sales of Clinker and Cement Production 441 

 442 

[Table 1 near here] 443 

 444 

[Figure 2 near here] 445 

Figure 2 Long-term Values and Sales of Clinker & Cement Production: 1993 to 2020 446 

 447 

Annual average CLP, CP, and S were analyzed applying the M–K test to detect 448 

long-term trends for the time period between 1993 and 2020. Fig. 1 and Table 2 reveal 449 

that during the time period from 1993 to 2020 CLP, CP, and S displayed a significant 450 

rising trend (p-value < 0.05) in the annual average values.  451 

Table 2 Mann-Kendall Trend / Two-Tailed Test of Clinker & Cement Production and 452 

Sales 453 

 454 

[Table 2 near here] 455 

Although the annual values of CLP, CP, and S exhibited a relatively stable 456 

development of about 2309.7, 4437.2, and 4513.4, respectively, during the pre-457 

investment time-period, there were sudden increases in their annual values in 2001 and 458 

2002, Figures 3a, 4a, and 5a. Many reasons are put forward for this increase, based on 459 

Alakraa (2015), namely the repair of much of the machinery and improvement of the 460 

plant’s supply of fuel and electrical energy led to the two peak points in 2001 and 2002, 461 

Figures 3a, 4a, and 5a. However, the simple fluctuation in production capacity might be 462 
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due to the instability of the electrical energy supply, the aging machinery, and the 463 

dependence on the local market to maintain the plant due to the economic sanctions. 464 

Production declined during 2003 and 2004 caused by the fall of the regime in the 465 

country and the economic turmoil that ensued (Alakraa 2015). However, Alakraa (2015) 466 

conducted an analysis for only annual growth rate of clinker and cement production 467 

between 1993and 2010, without any comparison pre and post FDI. 468 

 469 

[Figure 3 near here] 470 

Figure 3 Development Trend Analysis of Clinker Production showing Pre-investment 471 

(in a) 1993-2010 & Post-investment (in b) 2010-2020   472 

 473 

 474 

[Figure 4 near here] 475 

 476 

Figure 4 Development Trend Analysis of Cement Production showing Pre-investment 477 

(in a) 1993-2010) & Post-investment (in b) 2010-2020    478 

 479 

 480 

 481 

[Figure 5 near here] 482 
 483 

Figure 5 Development Trend Analysis of Sales showing Pre-investment (in a) (1993-484 

2010) & Post-investment (in b) (2010-2020)   485 

 486 

During the time-period from 2010 to 2020, (the post-investment time-period), 487 

the CLP, CP, and S trend shows a tangible increase starting from 2011 and 2012 due to 488 

the new investment. After that, the trend displayed a remarkable increase especially 489 

after the first production line was fully operational in 2015, completed by the Sinoma 490 

(Suzhou) Construction Company. Furthermore, when the second production line was 491 
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fully operational in 2016 the trend rose significantly. In 2018, because of the delay in 492 

conducting maintenance due to the deteriorating security situation in Iraq, the trend 493 

slightly decreased, but then peaked in 2019 due to a change of computer system, plus 494 

enrolling operators onto different training courses both inside and outside Iraq. 495 

Similarly, in Pakistan, due to technological progress after deregulation and 496 

privatization, Ghulam and Jaffry (2015) study showed a desired positive effect on 497 

productivity growth. Such an improvement might have been because of improved 498 

economic conditions, more political stability and a competitive industry. In support of 499 

this, Okten and Arin (2006) found that privatized Turkish cement plants improve their 500 

productive efficiency through work force reductions by using a longitudinal data set of 501 

Turkish cement plants. The quality of the Nigerian Cement industry’s performance also 502 

has improved remarkably due to the significant impact of corporate governance (Gombe 503 

and Aliero 2021). On the contrary, based on Al-Taani (2013), Jordanian Cement 504 

Factories Company's (JCFC) operating performance and profit have not been seriously 505 

affected by privatization. Further, Saygili and Taymaz (2001) find that Turkish 506 

privatized plants did not have any significant improvement in their technical efficiency. 507 

Figures 6 and 7 reveal that the outcomes display that the annual values of the 508 

time series were heterogeneous, indicating a significant alteration in the mean pre- and 509 

post- investment point, which is specified by the Pettitt test. The figures confirm that 510 

there is an evident change in the average of the production pre- and post- investment 511 

(2010). Accordingly, 2010 is seen as a revolution point for the evaluated time series, 512 

which reflects the impact of the LAFARGE investment into the KCMC.  513 

 514 

[Figure 6 near here] 515 
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Figure 6 Pettitt Test Analysis showing Annual values and Trends Developments of 516 

Clinker Production for the time-period between 1993 and 2020 (mu1=annual average of 517 

the time-period from 1993 to 2010, pre-investment and mu2=annual average of the 518 

time-period from 2010 to 2020, post- investment) 519 

 520 

 521 

[Figure 7 near here] 522 

 523 

Figure 7 Pettitt Test Analysis showing Annual Values and Trends Developments of 524 

Cement Production for the time-period between 1993 and 2020 (mu1=annual average of 525 

the time-period from 1993 to 2010, pre- investment and mu2=annual average of the 526 

time-period from 2010 to 2020, post- investment) 527 

 528 

4.2. Price and Cost 529 

Table 3 shows that there was a significant decrease in cement production price and cost 530 

which is considered one of the benefits of the FDI as the lower the price the higher the 531 

demand for the product. Similarly, in the Turkish cement industry, both cement prices 532 

and the relative inflation rate were decreased because of privatization. Cement prices 533 

decreased by 32% due to the shift from public ownership to private ownership (Okten 534 

and Arin 2006). In sharp contrast to most of the earlier studies (La Porta and López-de-535 

Silanes 1999; Saal and Parker 2001), they found that privatization leads to higher prices.  536 

On the other hand, according to Al-Taani (2013), privatization of the Jordanian Cement 537 

Factories Company (JCFC) led to other financial advantages such as, improved 538 

investments, debt reduction, liquidity improvement, and a decline in overstaffing 539 

despite the fact that privatization in such companies did not seriously affect their 540 

operating performance and profit. Interestingly, the Nigerian Cement industry’s 541 

profitability pre and post privatization had remarkable resistance because of 542 
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macroeconomic environment instability and a weak private sector (Gombe and Aliero 543 

2021). In the Turkish cement industry, Okten and Arin (2006) highlighted an important 544 

point regarding plants privatized to foreign buyers: they stated that the positive effect of 545 

privatization on investment is enhanced for plants privatized to foreign buyers 546 

compared with plants privatized to domestic buyers 547 

 548 

Table 3 Annual Values of Price & Cost of Cement Production Pre- and Post-investment 549 

 550 

[Table 3 near here] 551 

 552 

 553 

[Figure 8 near here] 554 

Figure 8 Annual Mean Values of Price & Cost of Cement Production Pre- and Post-555 

investment  556 

 557 

Figure 8 illustrates the annual values (bar chart) of the price and cost of cement 558 

production in the KCMC as well as the corresponding values of the annual average 559 

values of the price and cost of cement production during pre- and post-investment time 560 

periods. It can be clearly seen that there is a decrease in the annual average values of 561 

both the price (55%) and cost (45%) of cement production during the post-investment 562 

time period. This reduction could be the result of the notable rise in the production of 563 

cement in the post-investment time-period, which in turn will reduce the fixed cost as 564 

economies of scale are maximized. Such a decline in costs had positive economic 565 

consequences for KCMC in particular, and for the Iraqi people in general. 566 

Figure 8 also shows that there has been a noticeable difference between the 567 

annual values of (line dotted chart) price and cost, with maximum variations of nearly 568 
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37.41 IQD/ton in 2002 and 26.93 IQD/ton in 2019, during the time-periods of pre- and 569 

post-investment, respectively. There has also been a minor change in the annual values 570 

of the considered parameters between 2010 to 2016 during the post-investment time-571 

period. However, after 2016 there was a sudden rise in the annual values of both price 572 

and cost. This is one of the most important benefits because it provides a good 573 

indication about the decreased amount of fixed cost during the post-investment period.  574 

 575 

4.3. Types of Cement Produced  576 

The product portfolio range was also diversified following FDI in terms of types of 577 

Cement Production. Three new types of cement were added to the list of the cement 578 

types of the factory in addition to ready mixed concrete.   579 

 580 

Table 4 Types of Cement Production for Pre- and Post-investment  581 

 582 

 [Table 4 near here] 583 

4.4. Production Areas  584 

The covering area of production has been expanded from four governorates (Kerbala, 585 

Baghdad, Babil, and Al-Najaf), Figure 9, into ten governorates (Wassit, Al-Qadissiya, 586 

Al-Muthanna, Thi Qar, and Al-Basrah), Figure 10. 587 

 588 

 589 

[Figure 9 near here] 590 

Figure 9 Area of Production for Pre-investment time-period  591 

 592 
 593 
 594 

[Figure 10 near here] 595 

Figure 10 Area of Production for Post-investment time-period  596 

 597 

 598 
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4.5. Quality of Cement Production  599 

Chemical and physical tests are undertaken for assessing the quality of different types of 600 

cement used in construction. According to the existing information of weekly quality 601 

certificates for Portland limestone cement CEM II/ A-L 42.5 R, the chemical properties 602 

included sulfate content, magnesium oxide and chloride content. Whereas the physical 603 

properties involved the fineness, initial and final setting times, soundness and 604 

compressive strength. Overall, the produced Portland limestone cement CEM II/ A-L 605 

42.5 R for the period 31 Jan to 6 Feb 2021 and the produced once for the period 7 Feb 606 

to 13 Feb 2021 experienced a similar trend regarding the chemical and physical 607 

properties.  The test results showed that these two cements had favorable chemical and 608 

physical properties according to the limitations of specifications, excluding that the 609 

former type had minimal compressive strength at 2 days of age (21.6 MPa) and the 610 

latter cement had the maximal sulfate content (2.44). 611 

Regarding the ordinary Portland cement -CEM I52.5 N, the tested chemical 612 

properties were loss on ignition, non-soluble substances, sulfate content, magnesium 613 

oxide and chloride content. In addition, the fineness test, initial and final setting time 614 

tests, soundness and compressive strength tests were used to evaluate the physical 615 

properties. The existing information in the weekly quality certificates of such cement 616 

produced were for two periods: for the period 31 Jan to 6 Feb 2021 and for the period 7 617 

Feb to 13 Feb 2021. The test results showed affirmative results in accordance with the 618 

limitations of specifications, both in the measured chemical and physical properties 619 

excluding the latter cement that had the minimal compressive strength at 28 days of age 620 

(52.7 MPa). 621 

The other type of cement is sulphate resisting Portland cement CEM I 42.5 R -622 

SR3.5, similar to the previous type of cement, the chemical properties have been 623 
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evaluated with respect to the loss on ignition, non-soluble substances, sulfate content, 624 

magnesium oxide and chloride content. The physical properties on the other hand are 625 

the fineness, the initial and final setting times, soundness and compressive strength. The 626 

test results were consistent with the limitations of specifications for cement produced 627 

for two periods, for the period 31 Jan to 6 Feb 2021 and for the period 7 Feb to 13 Feb 628 

2021. A number of studies were conducted to perform a quality assessment for the 629 

manufactured cement to be sure of the cement’s composition with the standards for use. 630 

Comparative quality assessments were performed on cement grades used in Nigeria to 631 

evaluate the durability and quality of concrete produced with the cement used (Olonade 632 

et al. 2015). It was found that there is a fall in the predicted results of the compressive 633 

strength of different cement brands. The difference in cement quality can be attributed 634 

to the variation in the properties of the raw materials, kiln temperatures, and fineness 635 

upon grinding. In order to develop the quality control and assurance of the produced 636 

cement, a compositional analysis of cement products from various manufacturers have 637 

been compared in many countries (Ahn et al. 2004; Bani 2011; Stajanča and Eštoková 638 

2012; Almabrok and Khashin 2019), and the results of these studies reported conformity 639 

with international standards. An investigation of the consumption of various cement 640 

brands available in the Pokhara Metropolitan city was conducted. The cement suppliers’ 641 

data and field data were collected. The various brands of cement in use at the site were 642 

checked by field survey and analysis was performed using SPSS software to study the 643 

association between cement preference and the price of cement. The obtained results 644 

showed increasing trends in cement consumption in different construction sectors, 645 

whereas, the preference of suppliers of cement was not found to be associated with the 646 

price of cement (Banstola et al. 2021). It is worth noting that all the aforementioned 647 
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studies have not assessed the quality of different types of cement in light of 648 

privatization, making this study unique in its assessment. 649 

4.6. Environmental Benefits of Producing Karasta Cement 650 

Concrete is considered as the most important building material in the construction 651 

industry owing to availability of its raw materials and it combining good mechanical 652 

properties and durability. Portland cement is the key constituent binding material used 653 

in concrete production; however, it is also the major contributor of greenhouse gas 654 

emissions. In fact, it has been reported that the cement industry is responsible for 5% of 655 

global anthropogenic CO2 emissions. As a consequence of global warming and 656 

pollution, there are growing demands for the manufacture of environmentally friendly 657 

cement with the use of less clinker in the composite cement production process. The 658 

KCMC has adopted policies to manufacture such environmentally friendly cement. The 659 

resulting cement (clinker-reduced cement), referred to as Karasta cement, has been used 660 

for concrete in different applications. The outcomes of manufacturing this cement have 661 

been enhanced by blending appropriate amounts of suitable additives to replace the 662 

clinker to about 25-30 %. It should also be noted that the development of eco-friendly 663 

cement by means of re-using waste that has previously had considerable negative 664 

effects on the ecosystem and living conditions is fairly common. Many studies 665 

(Benjeddou et al. 2020; Costa and Ribeiro 2020; Evode et al. 2021) have focused on re-666 

using waste to attain more environmental efficiency in their applicable materials. A 667 

study was conducted by Kim et al. (2018), which involved manufacturing eco-friendly 668 

cement by using recyclable inorganic construction wastes. The results of analysis 669 

revealed that the development of recycled cement is theoretically possible. Abdelzaher 670 

(2023) reported that eco-white cement can be developed by partially substituted white 671 

cement with ultrafine demolition waste and nano plastic waste. The results showed that 672 
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a blend of white cement and such waste materials improved the workability, possessed 673 

energy saving qualities, and enhanced the sustainability of raw materials in addition to 674 

the reduction in the construction budget. From the above, it can be concluded that 675 

manufacturing environmentally friendly cement has become a global trend to lessen the 676 

greenhouse gas emissions and therefore ultimately preserve the environment. 677 

4.7. Developing Ready-Mix Concrete 678 

The selection of proper components in their relative amounts with the intention of 679 

producing concrete of the desired strength, durability and workability is termed mix 680 

design concrete. Mix design is a primary aspect of buildings performance. The physical 681 

and mechanical properties of the concrete are affected by the relative quantities and 682 

properties of its components. Thus, the proportion between different constitutive 683 

materials has to be designed properly. The KCMC has developed mix design procedures 684 

to produce a ready-mix concrete, which is batched for delivery from a central plant 685 

instead of being mixed at the job site. The ready mix-concrete was used in different 686 

applications in the Karbala Province. The benefits of adopting ready mix concrete are 687 

that a better quality concrete can be assured, a reduced labour cost and time is required 688 

for construction, and it is more environmentally friendly as the air and noise pollution at 689 

the job site is reduced. From an economic point of view, the KCMC provides a ready-690 

made concrete mix on post-paid instalments in addition to cash payment. Such various 691 

payment methods are offered to reduce the economic pressure on citizens. 692 

 Unfortunately, there is a scarcity of studies dealing with FDI in the Iraqi cement 693 

industry, except for (Alakraa (2015)) study. However, this study did not make any 694 

comparisons before and after FDI in terms of production quantity, costs, sales, prices, 695 

types, market location and quality of production. This study, therefore, is unique in its 696 

results. 697 
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5. Conclusions  698 

The cement industry plays a key role in supporting and providing the infrastructure 699 

projects necessary for economic development and stability in Iraq. Therefore, it is 700 

critical for the country’s development plans. The KCMC is considered one of the 701 

cement factories in Iraq that support this development with its considerable production 702 

capacity of two million tons of cement per year. The plant has been subjected to various 703 

barriers since 1991, the war and economic sanctions to name but two, yet despite this it 704 

has continued cement production, albeit on a limited scale at times through the studied 705 

time period. However, since the LAFARGE investment, and following significant 706 

rehabilitation, all the economic indicators have recovered, and the plant is successful. 707 

This has provided work continuity, increased production capacity, and stability. 708 

Therefore, to investigate the aforementioned benefits of FDI by the French company 709 

LAFARGE, this research has focused on the KCMC through conducting a comparison 710 

before and after investment, in terms of production quantity, costs, sales, prices, types, 711 

market location and quality of production. The primary data were collected through 712 

reviewing information held in archival records and documents before and after the 713 

LAFARGE investment, in order to analyze and then triangulate them with the 714 

secondary literature, thus providing a robust study. 715 

  The study findings reveal that the LAFARGE investment experience is 716 

successful because all the economic indicators have recovered, reaching 110% 717 

production capacity, and all have different benefits. These benefits are due to 718 

operational efficiencies through the operation of two fully functioning production lines, 719 

improved sales, increased markets into ten governorates, lower costs, and an increased 720 

product portfolio with the three new types of cement and a ready mixed concrete.  721 
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5.1. Research Contributions and Implications 722 

The findings that have emerged from this study could potentially increase the speed of 723 

decision making in this matter to encourage FDI and thus enhance competition in the 724 

future and raise additional revenue for the government. Furthermore, the findings could 725 

potentially raise awareness between decision makers and key officials and increase 726 

confidence in making such decisions. This could ultimately have a positive outcome in 727 

serving Iraq’s cement industry in the future. From an academic perspective, although 728 

there is extensive literature on FDI studies in the world, there is a dearth of literature in 729 

the context of Iraq. Therefore, this paper provides a contribution to the scarce literature 730 

currently published on the subject of FDI opportunities in Iraq. Moreover, this research 731 

helps to provide insight into the dynamic of FDI in the Iraqi cement industry, besides 732 

offering ideas for lines of further inquiry, thereby further enriching the knowledge of 733 

FDI opportunities in the cement industry. 734 

Accordingly, it can be seen that FDI into the KCMC had significant benefits, 735 

such as providing the local market with the required cement with standard 736 

characteristics at low prices, providing the local market with raw materials for 737 

construction, the use of modern technology and the impact on workers’ skills, and 738 

ultimately providing economic stability for the plant. Besides that, enhancing 739 

production efficiency and reducing production costs will increase the level of resilience 740 

of society by improving their purchasing power. Furthermore, social issues could be 741 

potentially solved by attracting additional funds and by introducing modern 742 

management principles and new technologies. 743 

5.2. Research Limitations 744 

The main limitations of this study are the lack of secondary data that are related to the 745 

research topic in terms of statistical data and information specifically conducted on FDI 746 
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in Iraq. Further, there were difficulties in obtaining some laboratory test results regarding 747 

the quality of different types of cement for the period (pre-investment, 1993-2010). 748 
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