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Abstract 

 
Many multinational corporations find themselves frequently in the dichotomous question of 

whether to make or buy a given component; but when those companies are operating with a 

global purchasing strategy, oriented to high levels of centralization and dealing simultaneously 

with the implications of purchasing and producing the same item, the approach to take the 

decision becomes difficult to find, even with the current literature and practitioners knowledge 

This master thesis addresses in a comprehensive proposal the way to undertake this kind of 

make-or-buy decisions. Through the literature review done, regarding global purchasing strategy, 

purchasing models, supplier selection methods and make-or-buy frameworks; it was found a 

convenient model to merge those concepts with the empirical experiences of a single case study 

in the Italcementi Group, one of the largest Cement producers in the world. 

The model proposed considers both strategic and economic elements and is designed as an 

iterative algorithm that evaluates several alternatives in order to arrive to the best make-or-buy 

approach. The methodologies selected and combined to solve the problem are mostly 

quantitative, but keeping the importance of qualitative elements within the analysis. The 

outcome of the thesis is a contribution to academicians and practitioners aiming to turn the 

existing knowledge about make-or-buy decisions into practical solutions for business 

management. 
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1. INTRODUCTION 

 

The introductory chapter of this thesis will elucidate the background of a 

comprehensive work that touch several aspects of the business strategic issues 

including globalization, decision making, economic analysis, supplier’s relations and 

purchasing function among others. The introduction will also describe the main 

elements of the central problem studied and the subsequent purpose and questions 

raised with a final scheme summarizing how these different aspects will be developed. 

 

1.1. Background 

 

“If one does not know to which port one is sailing, no wind is favorable.” 

Lucius Annaeus Seneca 

 

These wise words of Seneca show us that taking advantages of the context is a difficult 

task especially when no direction is defined; at the same time we can understand that 

taking decisions have been a complex job from time out of mind. 

Furthermore, a decision is understood: as a reasoning process, as a logical sequence 

of steps, as a consequence of needs and the context, or simply, as a problem solving 

task; practitioners and academicians are both interested in analyzing decisions in 

different situations and contexts, and is an issue addressed from different sciences as 

well. Particularly in the Business and management context, decision making becomes 

a key aspect to study considering that success of organizations and the decisions 

made by managers are totally correlated. 

One of the most common dichotomies in management is the decision that companies 

should take about make or buy a given product, aligning that with company’s strategy 

and doing it in a way that allows reaching the proposed goals. Most recently in the 

academy also begun the discussion about the accuracy of viewing this problem as a 

dichotomy or rather should be understood as something with a solution in a middle 

point, specifically In the purchasing function of the business this concept is known as 

concurrent sourcing (Parmigiani, 2007) and deals with the approach of viewing 

decisions in sourcing by some companies as a mixture of make and buy. 

Discussing about decisions in the purchasing function is not a random choice as well; 

according to Burke et al. (2009) supply mismanagement can have severe financial 

consequences for organizations relying on suppliers for core items of the business. On 

the other hand, purchasing is a function with a high potential to increase the general 

efficiency and profitability of the firm due the importance of the expenditure line in the 

total cost of producing given product and therefore affecting the competitivity and the 

possibilities of survive in the future for any organization. 
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When managers and academicians discuss about purchasing, there are several topics 

considered, going from the selection of the adequate supplier to the strategies 

addressed to reduce continuously the overall expenditure. The issues of purchasing 

cannot be seen as a separate matter of the other functions of the company, since it is a 

meeting point of the interests of the commercial side and the needs of the operational 

side. Although those are topics that could be applied in service organizations, this 

thesis focuses mainly in aspects with easily representation in the manufacturing 

industry and in commercialization of goods in general. 

Another influential concept in the background of this Master thesis is the trend for 

globalization of economies, cultures and technology. The latest developments in 

communications and the increased possibilities for moving goods or even people from 

one side to another of the world have changed the dynamics of business drastically.  

Consequently the decisions that managers should take nowadays should get 

advantages of the new conditions rather that leaving the company unprotected and in 

disadvantage with those that exploit the trends and the surrounding environment. In 

particular the purchasing activities in a global context get an increasing attention, since 

the possibility to share knowledge, aggregate needs and increase through this the 

negotiation power of the firm, is an evident source of benefits.  

The documented research regarding purchasing as an independent and strategic 

function is relatively new. Models including topics both strategic and operational have 

been developed and increasingly spread all over the world, i.e. those regarding 

portfolio models, methodologies for supplier selection, and strategies for purchasing 

when the company is in a global context. Furthermore, the models that explain global 

purchasing strategies are needed by a wide range of companies facing the competition 

also in a global context. 

There is an interesting publication (Wynsstra, 2010) that shows the review of different 

subjects that have been covered by literature up to year 2009, regarding purchasing, 

through the lenses of one of the most important journals of purchasing and supply 

topics. According to this review the most discussed ones were: Supplier relations, 

Supply base management, Sourcing strategy, The Purchasing & Supply strategy 

relation with the corporate strategy, the Purchasing & Supply organization and finally 

the Information and Communication technologies 

On the other side, the study of methodologies for taking decisions and the models to 

approach a problem in a systematic way are also being developed through many 

years. The approaches to take a decision are both qualitative and quantitative, and 

involve information at strategic and operational levels. Also there is knowledge of the 

context that should be analyzed when taking a strategic decision. Some of the models 

in the quantitative approach deal with concepts such as cost analysis, transaction 

costs, stochastic processes, multivariate analysis, etc. In general those models are 

oriented to a Resource-Based view of the firm. 

However when someone wants to find models that helps to take certain type of 

decisions, like the make-or-buy case, but in a purchasing context of a company in a 

global environment, and with operations clearly oriented to an international strategy, 
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there is not enough literature and tools helping to undertake this task. Therefore is 

accurate to affirm that, there is a need to develop a decision model for make-or-buy 

decisions for companies involved in a global purchasing strategy context. Exploring this 

concept for companies that operate in a global basis will be useful for managers aiming 

to approach such type of decision in a systematic way; at the same time is an 

interesting topic to add to the academic literature related with the purchasing function 

of the organizations.   

 

1.2. Problem Definition 

 

When a company is a large buyer of a specific product and it’s operating in a global 

basis, with facilities in diverse countries and continents, facing supply problems due to 

language, cultural, economic and political issues; it’s logical to start thinking in a 

solution that reduce the supply risks and guarantee the availability of this specific 

product. In a global context, finding a supplier that solves the requirements equally in 

all the locations is a difficult task; and usually suppliers able to perform in this way, 

meaning supplying in multiple locations with the same overall performance, have a 

strong negotiation power that changes the relation with the company intending to get 

that solution.  

One of the possibilities to solve the supply problem is to own the production capacity. 

However this is transformed again in new risks, costs and implications that make the 

selection of the solution a complex task. Continuing with the case of a company that is 

a large consumer of a certain item, the solution for each particular location could be 

different, becoming an issue with multiple answers rather than a unique one applied for 

the whole organization. This topic named concurrent sourcing by Parmigiani (2007), 

explain us that companies in this stage should incur the costs of capital, plant 

allocation, equipment capacity, productive labour force and administration related with 

the production of the given item, but also these companies should cover the costs of 

finding, selecting, negotiating, evaluating and maintaining external suppliers for the 

same item. 

The concurrent sourcing was addressed from a strategic perspective, looking mainly at 

the reasons to do it and the way companies see this kind of decision, but it has not 

been operationalized. Meaning that the problem of defining ether. Make, buy or a 

mixture of both in a multisite company is still pending to solve. The company facing this 

decision requires addressing the problem considering the strategic aspects and the 

context, but also needs a systematic and quantitative approach to take the decision 

with the most profitable solution. 

In the present study, a single case company has been deeply analyzed, and the needs 

for this company regarding the purchasing requirements of a given item were 

considered for the construction of a comprehensive problem definition. In the particular 

case, the problem is transformed in how to take the decision when the capacity for 

producing the item is owned by the company and how to approach the problem when 
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the capacity is owned by the supplier. In the first case we are facing an exit decision 

while in the second one we are dealing with an enter decision. 

Just the fact of having to select a supplier for a given item it’s a problem itself that have 

been already studied, however including the own production capacity for a mixed 

decision is an additional factor that should be further analyzed in order to obtain an 

accurate model. 

In summary the problem addressed by this thesis is the selection of the most adequate 

source for a given item for a company with a large consumption of this single product 

compared with the market, when this item could be delivered either by an external 

supplier or an owned production facility; and when the points of use of the given item 

are located in different countries that serve markets with different needs and therefore 

different product specifications. 

 

1.3. Research Questions 

 

Considering the problem background and the direction of the present Thesis, there 

have been proposed 3 research questions to attempt covering the specific case: 

 

RQ.1. What are the main elements that should be considered when defining the 

suitability of one or another packing solution in the cement Industry? 

RQ.2. How should be addressed a make-or-buy decision when the company 

analyzed operates in a Global Purchasing Strategy Context? 

RQ.3. Which can be a comprehensive model to take such a complex decision, 

considering both quantitative and strategic aspects? 

 

1.4. Purpose 

 

The aim of this thesis is to contribute to the business knowledge with the model 

required to address a make-or-buy decision in a global purchasing context; with 

emphasis on a manufacturing company that simultaneously perform both of them: 

make and buy the same item.  

The model will be applied to a company used as single case study: Italcementi Group. 

In order to do so, is required to conduct a comparison analysis among packing 

solutions in the group. The universe of locations where the company is operating 

should be covered, and a make-or-buy analysis both at strategic and operational level 

should be performed for the scenarios defined to test the model. The company 

structure allows the possibility of include the own production facilities into the analysis 
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of the supplier selection problem, therefore a Make-or-Buy analysis with a quantitative 

and strategic approach will be a decisive factor in the cost reduction goals of the overall 

group and consequently a factor to justify the importance of the proposed analysis. The 

Supplier selection and Make-or-Buy decision problems have been already addressed 

by different companies and academic researchers; however, in this case the decisions 

to make will be a mixture of different possibilities due the introduction of the Global 

Purchasing Strategy into the company context. The aim of the company is not to 

integrate backwards all the packing solutions or to purchase the entire packing if could 

be a balanced solution that integrates both approaches. The specific objectives that 

help to undertake the overall purpose are: 

• Research and analyze the packaging market and the company needs in the 

countries where the company is producing, purchasing or willing to do it.  

• Conduct a TCO comparison analysis among the cement packing solutions, 

including economical and strategic aspects.  

• Review of existing make or buy approaches in the Italcementi Group  

• Work out a make or buy analysis considering the TCO comparison as an 

input and including the own production facilities. 

• Analyze the important aspects of the Make-or-Buy decisions in a Global 

Purchasing Strategy context to overcome with a comprehensive model 

summarizing the way to address these decisions. 

Due to confidentiality reasons, the Company where the single case study was 

performed Italcementi S.p.A. expressed the need to omit in the final report all the 

sensitive information according to the Global Procurement Department policies. 

Therefore the final report does not include the real figures of costs, prices, market, 

product specifications and supplier’s information, additionally the information provided 

by subsidiaries of the Italcementi group in other countries, was treated with the same 

procedures for the final document. 

 

1.5. Delimitations 

 

Some limitations have been identified and should be understood by the lector as 

elements that define potential for future research that could further complement the 

scope of this thesis: 

• The thesis is contextualized in the manufacturing industry and could be 

oriented for solutions in that case mainly, however part of the model could 

be applied for decisions in pure commercial organizations. 

• The overall study and definition of the model is based and applied in a 

single case study company, although it could be applied for a wide range of 
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items, the generalization of the model should be done after researching it’s 

applicability in other kind of industries. 

• The type of decision addressed is modified according to the context in which 

it is taken, and in this thesis is influenced by the particular context of 

different locations. Further research requires developing a methodology for 

highly unstable conditions that support the decision in a rapidly changing 

environment. 

• The thesis deals with items in a partial backward vertical integration. The 

item discussed is packaging which is of strategic importance due the large 

amounts bought by the company; however when the item referred is 

essentially the core product, the analysis should involve additional 

considerations because the context change to a company commercializing 

rather than manufacturing. 

 

1.6. Thesis scheme 

 

In order to develop the content of the thesis in a clear structure, the outline of the 

document is the following: 

• The first two chapters: INTRODUCTION and METHODOLOGY, show the 

background of the problem, define the research questions and set the 

objectives of the work. Consequently some methodologies useful to cover 

these goals are discussed and finally the chosen one is explained. 

• The third chapter is the THEORETICAL FRAMEWORK which contains the 

documental research regarding the academic topics related with the 

proposed thesis, in general the subjects explained there are: 

o Global Sourcing 

o Procurement models 

o Supplier selection models 

o Make or buy Decisions 

• The fourth and fifth chapters are the CASE PRESENTATION and the 

MODEL DEFINITION; here the document explains the final selection of the 

model that will be applied for the case study. The model itself is created by 

adding constitutive elements of different reference models making it suitable 

for the particular case study. These chapters contains also the introduction 

to the company and the analysis of the specific part of the organization that 

was used for the case study 
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• The sixth chapter deals with the APPLICATION OF MODEL IN CASE 

STUDY, here the designed decision model is used to test the decision that 

Italcementi Group needs to undertake. 

• The final part of the document presents the CONCLUSIONS AND 

RECOMMENDATIONS after being applied the model to the case study and 

after identifying the remarkable elements that this thesis can contribute to 

the management activity. 

A schematic representation of the described outline can be seen in the figure 1.1. 

Figure 1.1: Thesis Outline 

 

  

CONCLUSIONS AND RECOMMENDATIONS 

Presenting the contribution made by the thesis and the analysis of the model once tested 

APPLICATION OF MODEL IN CASE STUDY 

Particular application in Italcementi Group and analisys of the outcome 

MODEL DEFINITION 

Explanation of the Model Designed to Take the Decision 

CASE STUDY PRESENTATION 

Company Profile and Figures 
Global Procurement 
Mangement (GPM) 

Packing Solutions Case 

THEORETICAL FRAMEWORK  

Global Sourcing Procurement models 
Supplier selection 

models 
Make or buy 

Decisions 

METHODOLOGY 

Scientific Approach Research Method Tools of Analysis 

INTRODUCTION 

Background and Problem Research Questions Purpose and Limitations 
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2. METHODOLOGY  

 

This chapter presents the general research philosophy and methodology considered 

during the development of this master thesis. Firstly a brief explanation of the different 

research philosophies and approaches is presented as well as the definition of the 

ones selected for this thesis. Secondly the research method is introduced and finally 

the techniques and procedures (Data collection and analysis) followed are shown. 

In general the research philosophy helps the person undertaking the research task to 

define the approach that will follow during the whole process and subsequently the 

methodologies and tools related with that particular philosophy. In any case the 

ultimate purpose of the research is the development of new knowledge, and 

understanding the nature of the elements related with this task, will lead to the ac 

achievement of consistent and suitable knowledge for the solution of the specific 

problem and the application of that solution to other similar problems in the future.  

One of the authors dealing with the business research subject is Saunders et al. (2009) 

who presented an inclusive diagram showing in the figure 2.1 the research philosophy 

as a multilayer model, starting from the most general concept which is the philosophy 

and ending in the most specific one, the techniques and procedures. 

 

Figure 2.1: The Research “onion” 

(Source: Saunders et al., 2009, p. 108) 
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2.1. Research Philosophy 

 

The research philosophy relates with the way the researcher views the world. Inside 

each philosophy there are several assumptions that affect the research methodology 

adopted by the author of the study in the pursue of new knowledge. The research 

philosophy is also understood as the relationship between the knowledge and the 

process to develop that knowledge (Saunders et al., 2009). Therefore the best fit for 

the philosophy adopted depends on the research question proposed. In the following 

section the main research philosophies are summarized and subsequently the author’s 

choice regarding this topic is presented. 

There are four research philosophies worth to consider: Positivism, Realism, 

Interpretive and Pragmatism. In order to understand them we should address the 

different ways of thinking about research philosophy: 

 

 Ontology: 

Is the study of the nature of being or existence. Therefore is related with the 

researcher’s view of the nature of reality. 

 Epistemology: 

Consist in the study of the nature and the limitations of knowledge, thus the 

researcher’s thinking about what is acceptable as knowledge 

 Axiology: 

Is a way of thinking related with the notion of value. The author will have a view 

concerning the role of values in the research. 

 

The Positivism stands the codependence of theory and observation, given that 

according to this philosophy, the only valid knowledge is the one that could be verified. 

It constitutes the philosophy adopted by natural scientists (Saunders et al., 2009), 

taking a hypothesis, testing it and confirming; consequently arriving to the development 

of new theory.  From the ontological point of view the research is objective and 

independent of social actors. On the other hand, the epistemological view of positivism 

is that data credibility is obtained through observable phenomena. The axiological 

assumption is that researcher is independent of the data. When the positivism is the 

approach selected, the data collection will be driven by a highly structured technique, 

large samples, measurement and quantitative analysis. When we spoke of a complex 

world such the one of business and management, generalizations and too specific 

rules brought trough a positive philosophy could be less suitable to explain phenomena 

or answer a research question.  
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The Realism affirms that reality is what the senses show us (Saunders et al., 2009), so 

the world described by science is the real world. We can also distinguish between 

direct and critical realism. The first one stands that what we experience with our senses 

is the truth. The second one stands that what we experience with our senses is an 

image of the reality, therefore in not directly the truth. In this philosophy the 

epistemological view will be either that, observable phenomena provide accurate data, 

or that phenomena creates sensations that could be misinterpreted. In the realism the 

research will be impacted by the research bias due his world view and experiences. 

The interpretive philosophy in contrast supports that subjective thoughts and ideas are 

valid as well (Greener, 2008). Is a common philosophy in the social sciences and 

widely use in the business and management case, since it considers both people and 

things. This way of thinking allows the production of diverse interpretations of reality 

rather than a unique one as proposed by positivism. The ontological perspective of 

Interpretive research (Saunders et al., 2009) is related with a socially constructed 

reality, with subjectivity and may change according to conditions. The epistemological 

view supports the existence of subjective meanings motivating actions and the 

importance on focus on the detail of situations in order to get the reality behind. 

Regarding the axiological perspective, the research will be attached to values and the 

researcher is part of the subject being studied, it’s a link that cannot be eliminated. 

Usually data collection techniques are those of small samples with in-depth qualitative 

analysis. 

The last philosophy summarized is the Pragmatism. According to researchers under 

this way of thinking, there is no problem at all in making variations on the ontological, 

epistemological or axiological aspects of the research. The decisions are totally driven 

by the research questions and thus in each of them the selection will be the most 

suitable solution rather than the general one applied in a particular philosophy. This is 

even more evident when defining the data collection techniques, since any one of the 

existing will be correct if the researcher decides it fitting the research question. From 

the pragmatic point of view, discussing about concepts as truth or reality is pointless.  

The Philosophical view selected for the current thesis is the interpretive one. The 

author agrees with the idea that reality is subjective and multiple and that can be 

affected by an infinite series of factors. The author’s knowledge about the topic clearly 

increased while performing the study and therefore a connection between the research 

subject and the researcher’s point of view is consequently created.  

The present thesis is studied with a small sample rather than a large one, allowing 

depth detailed analysis of the particular situation. The analysis involves both strategic 

and economic factors, showing the interaction with quantitative and qualitative 

information and models. The nature of this thesis is a complex reality, and aligned with 

the Business and Management knowledge, it’s more likely to be treated under an 

interpretive philosophy rather than generalizing with simple and specific rules. 

The following table proposed by Saunders et al. (2009) presents a summary of the 

research philosophies: 
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Table 2.1: Comparison of four research philosophies 

 Positivism Realism Interpretive Pragmatic 

Ontology 
External, 
objective and 
independent 

Is objective,  but 
interpreted 
through social 
conditioning 

Socially 
constructed, 
subjective, may 
change, multiple 

External, 
multiple, 
view chosen to 
best 
enable answering 
of research 
question 

Epistemology 

Only observable 
phenomena can 
provide credible 
data. Reduce 
phenomena to 
simplest 
elements 

Insufficient data 
means 
inaccuracies in 
sensations (direct 
realism). 
Phenomena 
create sensations 
which are open to 
misinterpretation 
(critical realism). 

Subjective 
meanings and 
social 
phenomena. 
Focus upon the 
details of 
situation, a reality 
behind these 
details. 

Either or both 
observable 
phenomena and 
subjective 
meanings can 
provide 
acceptable 
knowledge 

Axiology 

Research is 
undertaken in a 
value-free way, 
the researcher is 
independent of 
the data 

The researcher is 
biased by world 
views, cultural 
experiences and 
upbringing. 

Research is 
value 
bound, the 
researcher is part 
of what is being 
researched and 
so 
will be subjective 

Values play a 
large role in 
interpreting 
results, the 
researcher 
adopting both 
objective and 
subjective points 
of view 

Methodology 

Highly structured, 
large samples, 
quantitative, but 
can use 
qualitative 

Methods chosen 
must fit the 
subject 
matter, 
quantitative or 
qualitative 

Small samples, 
in-depth 
investigations, 
qualitative 

Mixed or multiple 
method designs, 
quantitative and 
qualitative 

(Source: Saunders et al., 2009, p. 119) 

 

2.2. Research Approach 

 

The research approach is the next level that should be defined within the context of the 

business research strategy. There are three major approaches known: Inductive, 

Deductive and Abductive. 

Firstly, deductive approach could be interpreted as the one that enables testing a 

theory and is the approach usually linked to Natural Sciences. Peirce C.S. (1839 – 

1914) is recognized as one of the major authors dealing with the subject of “Kinds of 

Reasoning”; thus it worth to review his own words about the topic: 
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“Deduction is that mode of reasoning which examines the state of things 

asserted in the premises, forms a diagram of that state of things, 

perceives in the parts of that diagram relations not explicitly mentioned in 

the premises, satisfies itself by mental experiments upon the diagram that 

these relations would always subsist, or at least would do so in a certain 

proportion of cases, and concludes their necessary, or probable, truth.” 

(Peirce: CP 1.66, 1931) 

Summarizing the idea in the deductive approach is needed first to look at the current 

theories; secondly a new hypothesis is made upon the reviewed theory and could solve 

the research question; thirdly the hypothesis is tested with structured methodology in 

order to guarantee reliability. The final intend of the approach is being able to 

generalize the tested theory. 

On the contrary, the inductive approach is the one generally used to build up a theory 

and is more characteristic of the knowledge creation in the Social Sciences. According 

to Peirce C.S. (1839 – 1914): 

“Induction is that mode of reasoning which adopts a conclusion as 

approximate, because it results from a method of inference which must 

generally lead to the truth in the long run.” (Peirce: CP 1.67, 1931) 

Therefore in the inductive approach the idea is to understand the nature of the problem 

(Saunders et al., 2009), the theory made will follow the data analyzed and not the other 

way around like in the case of deductive reasoning. The aim here is to involve the 

social character of humans and their interaction with the world in the analysis of the 

cause-effect links between the observed data and the constructed theory.  

The third approach is the Abductive one, which could be interpreted as the research 

approach that combines the advantages of the previous ones. In the abduction case 

the aim is to create new knowledge based in both observed facts and established 

theories. Regarding this topic Peirce C.S. (1839 – 1914) highlighted that: 

“Abduction is the process of forming an explanatory hypothesis. It is the 

only logical operation which introduces any new idea; for induction does 

nothing but determine a value, and deduction merely evolves the 

necessary consequences of a pure hypothesis. Deduction proves that 

something must be; Induction shows that something actually is operative; 

Abduction merely suggests that something may be.”  (Peirce: CP 5.171, 

p. 106. Cited by: Minnameier G., 2010, p. 110) 

Furthermore, a dynamic relationship between Inductive, Deductive and Abductive 

reasoning could be recognized (Minnameier G., 2010). While abduction generates a 

new hypothesis explaining or solving a practical problem, deduction establishes 

predictions base on the theory and induction aims to answer if a theory or a strategy 

should be accepted or rejected. The figure 2.2 presents this relationship in a graphical 

way, where “A” stands for abduction, “D” represents deduction and subsequently “I”, 

induction: 
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Figure 2.2: The dynamic interaction of the kinds of reasoning 

(Source: Minnameier G., 2010, p. 110) 

 

The selected research approach for this master thesis is the Abductive one. Since in a 

business and managerial problem like the one considered in the research purpose, 

contains both the interaction with the surrounding social factors and environment, and  

also is affected by operative factors with a quantitative and measurable nature, the best 

fit for approaching the problem is to use the Abductive reasoning; the study contains an 

empirical part based on the particular case of Italcementi S.p.A. and a comprehensive 

literature review, this way the Abductive reasoning will be closer to the generation of 

new knowledge useful to answer the research problem and to explain the nature of the 

particular case treated in the document. 

 

2.3. Research Method 

 

Once the research philosophy and approaches have been defined, the strategy to 

follow during the thesis development should be aligned with the research questions 

and purpose defined.  

There are several methodologies associated with each philosophy, as shown at the 

beginning of the chapter. The quantitative ones are more likely to be associated with 

the Positivism while the Qualitative ones are generally linked to the Interpretive 

Philosophy. Although Saunders et al. (2009) affirms that allocating one strategy to one 

or another approach is a simplistic action, the table 2.1 shows some of the most 

relevant research strategies and the corresponding approach that could be associated 

for the sake of clarity: 
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Table 2.2: The Different Research Strategies 

Positivism Interpretive 

 Experiment 

 Survey 

 Case study 

 Action research 

 Grounded theory 

 Ethnography 

 Archival research 

(Based on: Saunders et al., 2009, p. 141) 

 

In the present thesis the interpretive paradigm and the Abductive reasoning are 

applied, giving us an insight of the kind of methodology required. Given that the 

problem is contextualized in a single company and that a deep analysis of the 

economic and strategic issues is required, the most suitable strategy is the Case Study. 

The case study is the research strategy focused on the analysis of a particular 

problematic, characterized by a single set of circumstances within a context, that 

subsequently leads to the understanding of the dynamics underlying that specific 

situation. Upon the aim of understanding a complex situation, case studies are also 

useful for the purpose of building up theory (Eisenhardt & Graebner, 2007). In fact each 

case study could be assumed as an experiment in which is possible to recognize 

relationships and patterns that are precisely a valuable input for developing theory. 

In contrast with an experiment were the boundaries of the essay are clearly defined 

and isolated from the context, in the case study the surrounding environment does 

matter. In this case the boundaries of the problem and the external factors are not 

always easy to define, and consequently to keep out of the research. 

According to Saunders et al. (2009) the case study will enable the research to answer 

the question ‘why?’, and with less strong focus on the questions ‘what?’ and ‘how?’ 

about the particular situation being studied. 

One of the characteristics of the case study is the triangulation. Given that in this 

research strategy the data collection comes from more than one source, the data could 

be crosschecked and some interesting relations between variables and circumstances 

could be found by this mean. 

The case study strategy type could be classified under two dimensions. The first one 

refers to the multiple or single case. The single case study allows a deep evaluation of 

the particular problem while the multiple one allows generalizing phenomena detected 

in one case and reviewed within the others. In this thesis the strategy selected is the 

single case study, provided the complexity of the particular mix of having one 

multinational company like Italcementi Group, applying global purchasing strategy with 

high level of centralization and requiring to take make-or-buy decisions while the 

overall operation is in fact doing both of them but in different locations. This is a case 
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worthwhile to understand and solve trough the definition of a model applicable to the 

combination of factors. 

The second dimension of the case study is the classification between holistic and 

embedded. Thus the holistic one considers a unique unit of analysis while the 

embedded one examines several subdivisions under the case or cases. In this thesis 

the unit of study related with the case is the purchasing and manufacturing decisions of 

the same single category of expenditure: the Packaging solutions for Cement. 

 

2.4. Data collection and analysis 

 

Several information sources and data collection strategies were used during the 

development of the thesis, as it is used in the case study strategy, in order to obtain a 

comprehensive set of data that allows the author to undertake the task of analyzing, 

synthetizing and merging information into a single objective of defining a model to 

answer the proposed questions. The main sources of information were the following: 

 

 Company Documents 

The Italcementi group internal documentation was reviewed with emphasis in 

the information regarding the explanation of strategies and tactics applied in 

different areas of the global purchasing group and its relation with other areas of 

the company. Additionally this information relates to the general understanding 

of the company activities and the characterization of the firm and its subsidiaries 

for an adequate diagnostic process. 

 

 Internal Company Databases 

The definition of the current situation, history and trends of the purchasing 

function regarding the categories of the operative expenditure with emphasis on 

the packaging solutions was performed based on the internal figures recorded 

by different information systems, both of Italcementi and subsidiaries. On 

addition to the information provided by the purchasing department, there was 

information originated on the technical department of the company which 

provides information worth to correlate with the economic figures obtained 

before. 

 

 External Databases 

Market behavior and prices as well as expectations regarding the category 

analyzed was obtained also trough the analysis of information provided by 

external databases, some of them paid by the company under study and some 
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others open to public consultation. Market prices from these sources, related 

with cost drivers of the category analyzed, are a basic input for the use of the 

decision making model and increase the reliability of the results. 

 

 “Request of Information” to suppliers 

Several RFI were conducted in order to obtain the information necessary to 

analyze the hypothetical scenarios being studied. The supplier’s perspective on 

some of the cases was also gathered while the current situation was also made 

with both internal and external sources of information. The suppliers contacted 

were both currently and not currently providing goods and services to the 

company.  

 

 Semi-structured and Unstructured Interviews 

The insight of the strategic choices and company concerns regarding the 

purchasing and production of the studied category and in general of the 

activities related with the purchasing group where obtained through both Semi-

structured and Unstructured Interviews. They were conducted in Italian and in 

English, while the mode of communication was either telephonic or via personal 

meeting. A list of the people contacted to perform the interviews and obtain 

detailed information useful for the case, is the following: 

 

o Group Procurement Manager for Operational Expenditure 

o Group Buyer for Consumables categories 

o Consultant from software company providing e-procurement technology 

o Manager of supplier company maintaining a strategic alliance with the 

Italcementi Group 

o Technical Expert for new projects and investments within the Italcementi 

Group 

o Manager of logistic company subsiadiary of the Italcementi Group 

o Expert of Logistics Best Practices among subsidiaries 

o Procurement manager for one subsidiary in Asia 

o Expert of the supplier qualification function 
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 Literature review 

The literature review was conducted mainly through the use of electronic 

databases containing the main catalog of scientific journals regarding business, 

purchasing and management. The literature review in conjunction with the 

empirical research is the base for the formulation of the model solving the 

proposed questions. The literature review involved four main areas of business 

knowledge as follows: Global purchasing concepts, Purchasing models, 

Supplier selection techniques and decision making approaches. 

 

The analysis of the data was performed identifying the links between the different 

sources of information and separating the data providing strategic insights from the one 

providing economic figures. Therefore the analysis of quantitative information was done 

through the use of tools like Minitab, Excel ® and VBA (visual basic for applications). 

The last ones, for the development of automated tools to lookup the gathered 

information and make it available to the company future use. The qualitative 

information was discussed with the managerial and operative team of the company in 

order to validate the personal interpretations and conclusions that lead to a major 

credibility of the proposed solutions. 
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3. THEORETICAL FRAMEWORK  

 

The theoretical framework constitutes the base for the construction of the decision 

making model required by this study. A make or by decision in the global purchasing 

context is a complex task; due the multivariate and multidisciplinary character that it 

implies. In the following chapter, a collection of different topics related with the aim of 

the study is shown. 

The structure of the literature review chapter is done by exploring initially, elements 

constitutive of the context, which in this case is the nature of the purchasing activity in a 

global basis; therefore the review focuses on the main procurement models used today 

and the contrast between them. Subsequently, the review explores important 

quantitative and strategic decision models that could be used in supplier selection, and 

finally the theoretical chapter goes through the current theories around make-or-buy 

decisions and the generalization of a framework for this purpose. 

 

3.1. Global Sourcing 

 

In a multinational company, where the nature of the business implies the interaction 

with diverse markets, the “Global Sourcing” concept takes much more importance. 

Sometimes the concept is just associated with the strategies of some companies 

focused in acquisition and production of goods and services in countries with low-cost 

labor; however the concept goes beyond that.  

According to academic literature (Kotabe & Murray, 2004), the multinational companies 

faces the challenge of the global competition context. They are required to react quickly 

to market changes and responses of other competitors that leverage on fast time to 

enter new markets under similar developments. In fact companies on a global basis are 

able to offer products and services within different locations with the same initial 

product development; meaning that they have the opportunity to satisfy the need of a 

specific market prior to a competitor with a country-by country approach to foreign 

markets. 

Considering that sustainable competitive advantage it´s a crucial factor to keep 

businesses alive and that product innovation is not the only element bringing this 

advantage, but on the other, that companies require to innovate also in processes and 

strategies related with the marketing and manufacturing or service-making capabilities. 

It’s in this condition where Global Sourcing becomes an important issue, since offers 

the possibility to reduce costs and improve time to market, or specific features of the 

process and/or products and services. Kotabe & Murray (2004) stated that the ultimate 

goal of global sourcing strategy is that of exploit not just the own competitive 

advantages, but leverage also on those of the suppliers in a global basis; additionally 

the aim is to benefit from the locational comparative advantages of some countries 

competing in the global market. 
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A remarkable observation about global sourcing is that, it is not longer a decision 

based on costs and exchange rates but also is influenced by quality, reliability, 

technology and local advantages of each source.  

Furthermore, a good strategy will keep the business alignment regardless of working 

simultaneously in manufacturing efficiency and marketing flexibility through the actions 

of global sourcing. The multinational companies requires an effective interaction 

between different areas, such as marketing, manufacturing and purchasing in order to 

find the balance of supply-side and demand-side issues. 

In this section, three concepts and trends will be shown, concerning the framework of 

the Global Sourcing literature. These concepts are: the Global Purchasing Strategy, a 

comprehensive generalization of the strategy definition for a company in the global 

market acting as a buyer entity; the second concept is the integrated global sourcing, 

which deals with the differentiation between international purchasing and global 

sourcing in different levels, as well as the relation with the integration of this function 

and the achievement of competitive advantage through specific success factors; in an 

additional section the benefits of global sourcing are summarized. The last concept is 

the e-procurement, which in fact is the unavoidable effect of the contemporary 

information technologies, in the growth of the global sourcing activities; the e-

procurement is being use as a solution for both transactional and strategic issues in the 

purchasing function. 

 

3.1.1. Global Purchasing Strategy 

 

The Global Purchasing Strategy – or GPS – it’s the conceptualization of several ideas 

from practitioners and academicians (Quintens et al., 2006) in the purchasing field, 

looking for a generalization of the procurement activities and strategies in the global 

context. Purchasing is in fact a critical issue in all the companies, since affects deeply 

the profit and loss statement, becoming a function with high potential to increase 

profitability and keep competitivity in the markets (Johnson & Leenders, 2009), as well 

as being part of the strategic planning function of the company (Rejna, 2011) 

According to Quintens et al. (2006) the practitioners of purchasing realized that a local 

approach to sourcing form one branch could differ from another branch, in a way that 

results in not optimal solutions for the overall company; for instance the lack of volume 

aggregation effect in the supplier’s prices. Consequently the global approach to 

purchasing is the response to the external issues and internal capabilities knowledge of 

sourcing and purchasing functions.   

The authors of the GPS conceptualization made a four-dimensional model in which 

they relate the purchasing process with the dimensions that differentiate each company 

specific purchasing strategy. The purchasing process was generalized by Van Weele 

(2010) as follows: 
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Figure 3.1: The Purchasing Process Generalization 

(Based on: Van Weele, 2010, p. 29) 

 

On top of Van Weele’s generalization of the process, the GPS concept gives a detailed 

importance on the centralization level and the standardization in each of those process 

steps. Moreover, the model adds the dimensions of the product characteristics and the 

staff organization. 

In the first dimension, the level of centralization refers to the way in which decisions are 

taken, meaning who have the responsibility of each stage in the process and in a local 

or global basis. It should be understood that is possible to leverage on volume 

aggregation, process learning and augmented view, also through a coordinated 

scheme rather than a centralized model. Therefore the coordination can go from a 

model in which the largest user of a product in a specific location coordinates the 

activities of other locations as well, to a model in which the company set a purchasing 

center offering services to different branches of the same company or group. 

The second dimension refers to the standardization of the process, how each stage is 

done in a standardized way through all the company’s locations and divisions. 

Efficiency in the administrative processes brings always competitive advantage; this 

brings an increased importance to the inclusion of this dimension in the Quintens’ 

model. 

The third dimension is related with the product characteristics, how are they 

standardized across locations in terms of specifications, quality, technical support and 

after-sales requirements in general. It’s different to buy a standardized product, 

considering that this affects the ability to serve a specific market need. But 

understanding the product, at the characteristics level, in the same way in all the 

locations is a desired state in the GPS application for a company. 
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The last dimension of the model, considers the importance of the staff within the 

purchasing organization. In one hand, the profile of people is a key factor for the 

success of the purchasing strategy, thus the organization should be oriented to take 

advantage of the human factor; on the other hand, the management of people is also a 

relevant factor for the GPS since it defines the motivation and the results, at team and 

individual levels. The following figure shows the GPS dimensions in a pragmatic 

assembly: 

 

Figure 3.2: Dimensions of GPS Strategy 

(Based on: Quintens et al., 2006, p. 884) 

 

In relation with the origin of the GPS conceptualization, the authors of the model 

affirmed: 

 “Global purchasing Strategy results from the interaction of relevant 

resources and capabilities in the context of a dynamic environment” 

(Quintens et al., 2006, p. 887) 
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The previous concept implies that this particular purchasing strategy is connected 

indirectly with the organizational performance. Therefore it’s possible to summarize the 

Resourse-Based View (RBV) and the GPS Model relationship, through the subsequent 

figure that follows the links between them; according to the author, a good execution of 

the GPS strategy can lead to an increased purchasing performance (efficacy and 

efficiency) and an improved technological position (better relationships and better 

suppliers): 

 

Figure 3.3: RBV and GPS Links 

(Source: Quintens et al., 2006, p. 888) 

 

Finally in the development of the GPS model, Quintens et al. (2006) points out a series 

of managerial implications, affecting the type of decisions taken by the purchasing 

managers as follows: 

 Need for the alignment of purchasing decisions with the organizational 

strategy; especially in the product and service dimensions. 

 The approach to selection, negotiation and evaluation should be continually 

reviewed due the changing environment of the purchasing activities in a 

global context. 

 The purchasing staff should be supported by an adequate KMS (Knowledge 

Management System) as well as should be trained and selected with 

attention to the skills needed in an International environment such as 

intercultural, social and language skills. 
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 It’s expected that an increased centralization of the purchasing process is 

highly linked with information sharing and process standardization, leading 

to efficient operations. 

 

3.1.2. Integrated global sourcing concept and success factors 

 

The authors of this concept (Trent & Monczka, 2002), like the ones of the previous 

related models claim that decisions taken by executives and managers are influenced 

by the increased globalization, something evident when looking at the international 

trade acceleration in almost every Industry. 

In order to understand the integrated global sourcing concept, proposed by Trent and 

Monczka (2002), there should be a differentiation between International Purchasing 

and Global Sourcing. The first one refers simply to a commercial interchange between 

two actors in different countries, these actors so called the buyer and the supplier. The 

second one refers to a much more complex activity, with an increased scope including 

processes, product design, technology, volume aggregation and negotiations among 

others. As the internationalization of purchasing activities is an evolutional process, 

Trent and Monczka (2002) proposed a progressive scale of five different levels, shown 

in the figure 3.4; the scale is useful to understand the current stage of a specific 

company, according to the development of their global purchasing activities. 

 

Figure 3.4: International Purchasing and Global Sourcing Levels 

(Source: Trent & Monczka, 2002, p. 69) 
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The first level includes the companies that make all the purchasing in a local basis; 

they carry out all the procurement with suppliers in the same country. The products 

they use, however, could be from an international source, but the process required to 

acquire this kind of goods, is made trough a distributor or local commercial partner that 

keeps the knowledge of “how to do an international purchasing transaction”. 

Companies under the second level are those that reactively start to purchase some 

goods in the international market, usually due to a specific request that is not possible 

to fulfill with the current sources, or also because of the need to reduce the limitations 

of purchasing through an intermediary. In this stage there is no a formal process and 

the activities are carried out as-needed. 

Third level companies are the ones that are aware of the advantages and the 

increased performance when the strategy of the firm includes international purchasing. 

Therefore the activities of different buying centers, within the company, include 

international trade. In the third stage there is no coordination among different locations, 

each one performs the process completely independent. Anyway in some specific 

needs, the buyers could ask for other subsidiaries’ help. 

The fourth level groups the companies that are already in a “Global Sourcing” stage. 

This implies the central coordination of requirements for all the locations, advanced 

information systems and leadership of the management in the purchasing activities. 

The final level is the one in which companies have international coordination of the 

purchasing operations, centralization and standardization of the products and 

technology requirements and on top, collaboration and communication with other 

functional areas such as R&D and Operations. Usually companies at this stage are 

already globalized in other areas like production, marketing and new product 

development. 

In successive research (Trent & Monczka, 2003) the differentiation between companies 

applying International purchasing and the ones with a well executed Global Sourcing 

Strategy where further detailed; with the aim of identify the course of action required to 

get competitive advantage via purchasing, the researchers made emphasis on the 

“critical success factors” that where effectively applied by the companies in the fifth 

level versus those in the first one. These factors are presented in the table 3.1 

Other academicians (Petersen et al., 2000) made also research regarding the 

effectiveness of Global Sourcing, focused on the critical success factors as well. The 

starting point for the authors is the commitment of top management to global sourcing; 

subsequently there will be an adequate structure and processes. These structures and 

processes are: the supply chain process, Information systems and the employee’s 

skills.  

On the Petersen et al. (2000) research was found that among several employees’ 

skills, the one with the largest impact is the International Language Capabilities. All the 

previous factors allow the firm to build up “Global sourcing Business Capabilities” that 

exploited adequately lead to the desired global sourcing effectiveness. 
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Table 3.1: Worldwide Critical Success Factors 

Item Description 

i. Centralized procurement structure 

ii. Suppliers interested in global contracts 

iii. Availability of required information 

iv. Plant-level participation during global contract development 

v. Executive commitment or mandate to source worldwide 

vi. Ability to identify common requirements across buying units 

vii. Use of cross-functional teams to develop global strategies 

viii. Availability of suppliers with global capabilities 

ix. Ability to measure performance improvements from global sourcing 

(Source: Trent & Monczka, 2003, p. 35) 

 

3.1.3. Global Sourcing Benefits 

 

Although the global sourcing is potentially an important strategy to obtain improved 

benefits for the overall firm, Trent & Monczka (2003) recognized that every purchasing 

manager should analyze the particular situation of each organization, before engaging 

in such a complex process. The potential for improvement trough global purchasing is 

different in each company context and therefore is not necessarily the best strategy to 

apply in some cases. 

The benefits stated by Kotabe & Murray (2004) in their research, mentioned before in 

the global sourcing introduction as possible benefits under certain circumstances, 

where in summary: 

 The possibility to reduce costs 

 The potential to improve time to market 

 Improvement of specific features in the product, service or process. 

Besides, the benefits were also listed by Petersen et al. (2000), who in previous 

research found pretty much a similar set and in line with the other authors, make us 

think that this particular strategy is in fact able to deliver improved results for 

companies operating at a global level. 

The summary of benefits stated by Petersen et al. (2000) is the following: 
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 Price Benefits: obtained through volume aggregation and information sharing, 

mainly because there is a clear reduction in the price differences across 

locations of the same company. In quantitative terms, the companies included 

in Petersen’s research, declared savings due to price between 5 and 15%. 

 Improved Quality: this benefit increase with the time that the strategy had been 

applied, it’s visible in the reduction of defect rates. The average reduction of 

defect rates in the companies surveyed was between 10 and 20%. 

 On-time Delivery: the augmented control of the performance of different 

suppliers and the selection including lead time criteria, lead to benefits in the 

delivery performance and reduction of lead times. The figure regarding the 

reduction of lead times was around 5 to 30% 

 Other benefits: knowledge sharing, development of Information Systems, 

Increased communication between locations, process standardization, among 

others. 

In general this kind of benefits are particular characteristics that denotes the value 

of a global operation, the advantages of a global company should be exploited also 

trough the internal knowledge sharing the will lead to an incremented competitive 

advantage; the global sourcing strategy is a good match to introduce this kind of 

effect in the organization if it was not working before. 

In contrast with the mentioned benefits, other academicians present opposite 

positions regarding the benefits of global sourcing. For instance Harris & Streeter 

(2010) who are defenders of the “Lean Enterprise systems” speak about the need 

of supplier partnerships and a new purchasing focus, eliminating the way some 

companies interpreted Global Sourcing; specifically they affirm that sourcing around 

the globe with a policy of “the lowest price” is not beneficial in the long term for a 

supply chain since the lean perspective. They recall the importance of defining 

adequately who’s the customer? The customer that the company is serving should 

define also the final objectives of the purchasing team, not just the lowest price. 

Thus the company should consider the Total cost of sourcing a component. 

Considering these different points of view, it should be said that Global Sourcing 

Strategy could bring important benefits, but the organization should include other 

areas in the whole purchasing strategy, not isolating the sourcing activity but 

involving the need of delivering satisfaction to the final customer, rather than cutting 

costs in operational expenditures while increasing the difficulties in other areas of 

the organization.  

 

3.1.4. The e-procurement 

 

In the literature regarding the e-procurement concept (Smart, 2010) it’s stated that one 

of the elements that pushed the need for new procurement tools, was the awareness of 
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management in companies doing mergers and acquisitions; since in that kind of 

operations the biggest potential source of profit is the cost reduction through an unified 

purchasing effort (aggregation) in the new resulting company. Considering that 

purchasing expenditure generally constitutes a large part of the COGS (cost of goods 

sold) and that internet usage is widely spread and evolved, the motivation for 

procurement activities with new technologies is just a natural consequence. 

According to the academic literature, a suitable definition of e-procurement would be: 

“An e-procurement technology is defined as any technology designed 

to facilitate the acquisition of goods by a commercial or a government 

organization over the Internet. E-Procurement technologies … are 

focused on automating workflows, consolidating and leveraging 

organizational spending power, and identifying new sourcing 

opportunities through the Internet.” (Davila et al., 2003, p.11) 

This broad definition was subsequently detailed in some specific models, covering the 

principal activities that could be executed under the e-procurement technology 

according to the needs of each company. The table 3.2 is based on the extended 

version of Davila et al. (2003) and shows the description of the four main models: 

 

Table 3.2: E-Procurement Models Definitions 

Model Description 

E-Procurement software 
Under previously approved catalogues, employees 
of the purchasing organization are able to buy 
goods through a given internet-based application.  

Internet market 
exchange 

Consists in web sites designed to bring together 
buyers and sellers, with predefined commercial 
exchange rules. The prices in those virtual market 
are dynamic and subject to negotiation on-line  

Internet B2B Auctions 

There are two main options for the auctions in the 
electronic form: The Dutch Auction, where the 
sellers are the ones that define the minimum price 
and the buyers post offers in an incremental 
dynamic. On the other hand, the Reverse Auction, 
where the buyers control the negotiation and ask for 
quotation to several suppliers, in this case the 
dynamic of the price is the reduction. 

Internet purchasing 
consortia 

Another internet-based service in which several 
buyers get together in order to aggregate 
purchasing needs and increase the negotiation 
power with the supplier. 

(Based on: Davila et al., 2003, p.13) 
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The previous definition and models show us that e-procurement can wrap not just 

operative issues of the purchasing activities, but also could be an important part of the 

strategy while modifying the way the purchasing function is defined. In fact, the 

research done by Garrido-Samaniego et al. (2010) suggest that the composition of the 

buying centre varies according to the stage of the e-procurement process and there is 

evidence of increased involvement of other functional areas with the tools provided by 

the new technologies versus the traditional off-line process. Also the research 

highlights the involvement of management in the purchasing process, possibly due to 

the perception of risks with the new tools and the increased interest in the purchasing 

function due the investments done in the e-procurement tools. 

Regarding the benefits of the e-procurement implementation Davila et al. (2003) found 

that this kind of technologies can bring reduction in transactional costs up to 42% 

versus traditional information flows. Other benefits are the reduction of cycle times, 

headcount and managerial complexity of the process. In some of the mentioned 

models the direct reduction of purchasing prices for goods is also a direct consequence 

of e-procurement implementation. 

In the literature there is also reference to a deeper analysis of the value assessment of 

the e-procurement solutions; Brun et al. (2004) found out that regardless the growth of 

Business to Business e-procurement solutions, some of the companies didn’t obtained 

the expected benefits, therefore implying the need of a systematic value assessment of 

this type of projects prior to their execution. The authors made a model regarding this 

particular subject. They considered as the most relevant starting point, to understand 

the procurement process carried through the new solution. The generalization of this 

process is shown in the figure 3.5. 

In general terms, the research made by Brun et al. (2004) identified several aspects 

both at operational and strategic level, where the organization will perceive the effects 

of an e-procurement project implementation, and those effects according to each 

specific case could be positive or negative: 

 The operational effects are related with: 

o Inventory management 

o Operational costs 

o Order management 

o Internal customer’s service level. 

 Regarding the strategic side, the effects could be on: 

o Internal customer satisfaction 

o Change in competitive advantages 

o Organizational risks 

o Company’s investment. 
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Figure 3.5: Typical Purchasing Process in e-procurement 

(Based on: Brun et al., 2004, p.745) 

 

Finally, the e-procurement technology should be understood also as an enabler of the 

Global Purchasing Strategy, since the only practical way to interconnect such a big 

complexity of needs and market conditions, is a well-established Information 

Technology designed and aligned with the organizational policies and particular 

objectives.  

Prior to select and implement any of those systems, all the risks and disadvantages 

should be carefully analyzed, without losing the perspective of the business strategy 

where, in the case of a global firm, will always include the competitive advantages 

linked to the purchasing function.  

 

Order Request: 

•When the internal need is evidenced, 
the information is transmitted to 
purchasing department trough a 
formal request 

Order Acceptance: 

•The reported needs are contrasted 
with the inventories, orders in process 
and budget, among others; once 
verified the need, the order is 
accepted 

Order Emission: 

•In this stage there is an aggregation of 
similar requests and the definition of a 
specific supplier to fulfill it. Therefore 
the order is sent to the supplier and 
the records should be already 
formalized in the company's 
information system. 

Order Receipt: 

•Once the goods are delivered, a 
control of conformity at arrival is 
performed, after the approval the final 
user is notified about the new stock. 

Invoice filing: 

•Once the goods where received by the 
company, the supplier emit the 
corresponding invoice. The invoice 
should be verified against the order 
receipt information in order to 
authorize the payment. 
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3.2. Procurement models 

 

The following section of the theoretical framework, presents a review of the main 

procurement models used today: making a contrast of portfolio model and MSU model, 

subsequently presenting alternative models oriented to the importance of buyer–

supplier relationships and the perspective of the purchasing organization as part of a 

complex system. 

 

3.2.1. Kraljic Portfolio Model 

 

The following section pays significant attention to the Portfolio Model provided that is 

one of the strategic choices of the Italcementi Group concerning the activities of its 

Global Procurement Department; therefore reviewing this model could help in the 

understanding of the organizational decisions regarding the Case Study. 

In the early 80’s Kraljic P. (1983) published one of the most influential supply and 

purchasing theories: The portfolio Model. Firstly, he aimed to introduce the importance 

of the purchasing function as an increased source of opportunities and threats for every 

kind of company, considering that the world business environment turn to an unstable 

and rapidly changing condition.  

Subsequently the author argued that supply strategy within a firm should be analyzed 

looking at two dimensions: on one side, the strategic importance of the item purchased 

and, in the other side, the complexity of the supply market. The criteria to define the 

relative position of an item regarding the first dimension (profit impact) could be the 

total cost of the item, the profitability or the value added, among others, while the 

criteria for the second dimension (supply risk) is made of supply scarcity, logistic 

complexity, monopoly conditions, entry barriers, and so forth.  

In order to shape adequately the supply strategy of the firm, Kraljic P. (1983) proposed 

that four steps should be addressed: 

a) Classification of all company’s purchased materials considering the two 

dimensions, profit impact and supply risk. In this phase all the items are 

arranged into one of ht following categories: Noncritical items, Leverage items, 

Bottleneck items and strategic items. For each category, the supply 

management decisions should be defined with a different focus and thus also 

the decision level should be modified. 

 

The graphical representation of the matrix formed by the two dimensions (profit impact 

and supply risk) proposed by Kraljic is shown in the following figure: 
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Figure 3.6: Stages of Purchasing Sophistication 

(Source: Kraljic P., 1983, p.111) 

 

b) The second step is the analysis of supply market for all the range of materials 

classified before. The market analysis consist in a comparison of the supplier 

strengths against the own company strengths, some of the criteria to be 

considered are: the supplier market share (supplier Vs. market size), Market 

and capacity growth, capacity utilization, competitive structure, ROI and ROC, 

cost and price structure, Break-even position, technological development, entry 

barriers and finally logistic structure. 

c) The third step is to determine the overall strategic supply position. This task 

should be performed for the items classified at the beginning as “strategic”, 

meaning those items with elevated profit impact and simultaneously a 

considerable complexity of supply market. During this phase the purchasing 
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portfolio matrix is done, analyzing for each item if the Company strength and the 

Supply market strength is low, medium or high. The company under this 

perspective should undertake a strategy that fits better the power balance 

between the buyer and the supplier; this could be in one extreme to “Exploit” or 

in the other one to “Diversify”. 

 

Figure 3.7: Purchasing Portfolio Matrix 

 
(Source: Kraljic P., 1983, p.114) 

 

d) The last step for the strategy shaping is to develop action plans for specific 

materials. The aim is to secure long-term supply for the strategic items, defining 

a specific action plan for the materials that require so. Therefore some elements 

such as price, volume, supplier selection and inventories, among others, should 

be differentially treated depending on the identified strength position of the 

company.  

 

The presented model has been broadly implemented not just in the United States, but 

also in major companies around the globe. Although it offers the possibility to 

understand the purchasing context and position of the organization, and allows 

managers to think systematically regarding the sourcing strategies, the model lacks 

other important considerations, such as the need for creating real partnerships and 

alliances with suppliers, not just in an opportunistic approach, or evaluating just under 
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the umbrella of the power balance; but also lacks the aim of pursuing common 

knowledge and development with other partners, as well as exploiting the advantages 

of close cooperation between organizations that brings new network connections and 

support when high levels of performance and short life cycles constitute the firm 

context.  

On the other hand, when multinational corporations (MNCs) look for knowledge sharing 

within the company, meaning the knowledge transfer from headquarters to local 

business units, the portfolio model becomes a valuable tool (Gelderman & Semeijn, 

2006). According to their research, the portfolio tool facilitates the internal coordination 

and provides a framework for the analysis of purchasing issues in an standardized way 

across the company. 

Furthermore, Gelderman & Van Weele (2003) made an important addition to the 

portfolio model. They established some issues regarding the measurement of the 

classification variables as well as a missing direction regarding how a company should 

move within the stages of the portfolio matrix. Since the decisions taken based on the 

portfolio approach is highly dependant on the classification given to a specific item, the 

fact of making a wrong measurement of the dimensions leads to misplacement of the 

items within the matrix and therefore the strategic position could be totally wrong and 

generate undesirable effects. In fact to what extent an item could be classified as “Low 

Supply Risk”? And as a result avoid a close strategic relation with an important supplier 

to the company just because under that perspective the item’s supply is not risky.  

Concerning the measurement issue of portfolio model, Gelderman & Van Weele (2003) 

discussed several approaches used by companies applying the model, that were 

identified as assertive solutions to cope the problem: 

 Firstly, the consensus method offers the space for a healthy and convenient 

discussion of the strategies and classification assigned to each item.  

 Secondly, the approach of assigning a single determinant variable for each 

factor is extensively used; assigning a non-subjective measurable variable to 

each dimension, allows the purchasing professionals to classify easily the items 

using the same criteria.  

 Thirdly, there is a method called weighted  factor score; by this method the idea 

is to select the category per item also in a quantitative way, but instead of using 

a single variable per dimension, the method allows the use of several variables 

weighted to obtain a single score. Whatever one or another method is selected, 

the idea is to define one in which the management team of the organization 

agrees and that is possible to execute confidently with the information systems 

available and an accomplishing with the general organizational goals. 

Lastly the improvements of the Portfolio model proposed by Gelderman & Van Weele 

(2003) included the directions for moving from one position in the purchasing matrix to 

another. This is a required point of analysis given that stable and predictable conditions 

are not likely to be found in a realistic scenario. Therefore the need for an adaptive 

strategy is a logical requirement. The directions presented are developed either to hold 
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the current position or move forward into de matrix position. In general when conditions 

are likely to remain similar or at least are considered stable for the moment, the 

decision could be to hold the position; while if the company classified the item in a 

given position of the matrix but considers that is not convenient to keep it there or 

under the predefined strategies, an action to move the item to another stage is 

required. This procedure is applied similarly for each of the four quadrants of the 

portfolio matrix. 

 

3.2.2. Michigan State University (MSU) Model 

 

In contrast with the Portfolio Model, another widely used approach is the Michigan 

State University (MSU) Model proposed by Monczka (2005, Cited by: Faber et al., 

2007). As a matter of fact this MSU model is more process oriented rather than static 

classification, while the Portfolio model seems to be photography, the MSU model 

offers a continuously changing alternative, following a logical process. This observation 

was also done by academicians (Faber et al., 2007) with the aim of contrast the 

differences in the approaches used by purchasing professionals in the United States 

versus the ones in Europe. They agreed that a potential source of benefit is the 

complementary use of those approaches rather than leaving them apart from each 

other. 

It could be observed from the MSU model, that the approach is wider than in the 

Portfolio Model. While the view of the first model includes the interaction with the 

supply chain as a whole entity, the second one is more related with individual e isolated 

buyer-supplier relationships. In fact part of the MSU model includes strategic issues 

across the supply chain.  

The basic idea of the MSU model is the continuous improvement process applied to 

the purchasing activities. In this case 8 stages of the process were defined as a first 

layer, and for all the stages the purchasing management team should undertake a 

decision. Subsequently inside each stage there will be a new layer of steps addressing 

the most convenient way to take the required decision. The figure 3.8 presents the first 

layer of the MSU Model, while the following list summarizes the different stages: 

 The first stage refers to the essential make-or-buy decision, the subsequent 

steps of the process are related only with those articles that were decided to be 

purchased rather than manufactured by the firm. 

 In the second stage the idea is to create categories that could be treated under 

the same conditions with the aim of making items aggregation and unified 

negotiations rather than individual analysis for each single article. 

 The third stage consist in the market scouting for a well established supplier 

base; formed by several potential firms with the capacity to provide the required 

goods and services according to the organizational standards. 
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 The following stage is focused on the supplier relationship; giving particular 

importance to the expectations and the future plans for the specific category 

and the supplier under the scope. 

 The fifth and sixth stages are fundamental actions in the pursue of an integrated 

supply chain process, they include the early integration with the product 

development as well as the regularization of routine transactions and the 

involvement on production process and final user inside the organization. 

 Subsequently, the supplier relations are taken to the next level, where the 

quality and the specific skills become more relevant and are developed for 

future contracts. Lastly the effort is focused on the cost reduction across the 

supply chain, looking for a sustainable competitive position. 

 

Figure 3.8: MSU Purchasing Model 

 

(Adapted from: Monczka et al., 2005 by: Faber et al., 2007, p.66) 

 

One of the relevant observations made by Faber et al. (2007) was that Portfolio model 

is easier to understood and less time consuming, therefore becoming a strong tool to 

communicate concepts to other areas of the organization; nonetheless the MSU model 

engage the manager in a longer time horizon, involving during the process other areas 

of the organization. 

 

I. Insourcing / outsourcing 

II. Develop commodity / 
article group strategies 

III. Establish and leverage 
a world class supply base 

IV. Develop and manage 
supplier relationships 

V. Integrate supplier into 
the new product/process 

development 

VI. Integrate suppliers into 
the order fulfilment 

process 

VII. Supplier Development 
and Quality Management 

VIII. Manage costs 
strategically across the 

supply chain 
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3.2.3. Partnership and Network approach 

 

From the theoretical point of view, the sourcing function could be related with several 

theories that define important perspectives and managerial implications (Shook et al., 

2009). The following section pays specific attention to two of them: the Network theory 

and the Systems theory. Both of them look at the purchasing function with a different 

yet significant standpoint in comparison with the previously presented approaches.  

The network theory main element is that an adequate management of 

interorganizational relationships is essential to achieving the company success. In the 

network theory a firm with high centrality makes allusion to a firm that stands a position 

of respect and visibility within the network, due to elevated performance in speed, 

quality, cost and flexibility (Shook et al., 2009); becoming an important reference point 

and an attractive partner for the members of the network. Hence an organization 

should seek centrality in his owns network and rely on suppliers central for their 

network. 

As far as the Systems Theory is concerned, the organization is not an isolated entity. 

Any firm makes part of an interdependent system made of several agents with a given 

complexity and connected in different ways in order to deliver products and services 

(Shook et al., 2009). Under this perspective three types of systems could be identified: 

The first one – pooled interdependence – comprises parts doing different contributions 

to deliver a common result, the second one – sequential interdependence – is more 

similar to the supply chain set-up where one part can’t complete its contribution if the 

previous one doesn’t do so. Lastly the – reciprocal interdependence – speaks about 

systems who’s output is used as input for another, similar to a supply network 

approach. The systems theory also brings an important concept for the supply function 

and is the inclusion of uncertainty within the management decisions. 

Furthermore, some academicians deeply criticized the lack of relationships 

management within the purchasing portfolio models, for instance Dubois & Pedersen 

(2002) discussed this fact and presented the Network approach as a valid alternative, 

following their own words: 

“A focus on interaction and networking entails a different view of 

(inter)dependence than is used in purchasing portfolio models. While the 

latter are based on power-dependence balancing issues (with the implicit 

assumption that any power advantage will be exploited and thus be costly 

for the counterpart), the industrial networks approach focuses instead on 

interdependence as an inevitable consequence of adjustments. These 

adjustments, in turn, are the basis for productivity and innovation for the 

individual firms, for the relationships, and for the network as a whole.” 

(Dubois & Pedersen, 2002, p. 41) 

As discussed before, one of the factors influencing purchasing managers to be more 

oriented to portfolio models rather than a network approach is the complexity of the 

second one, while the first one offers tools to undertake the negotiation traditional 



 

37 
 

concerns. As a matter of fact, managers are goal oriented and from a pragmatic 

perspective, after the widely implementation of performance measurement systems like 

the Balanced Scorecard (BSC), they are motivated to apply strategies that ensure an 

“increased performance” in a short term perspective. The portfolio model probably 

helps to achieve this kind of goals in a shorter time horizon.   

When we are dealing with an increased concern for establishing partnerships with 

suppliers, is useful to understand that adversarial relationships are less effective than 

cooperative relationships, hence implying the advantage of establishing partnerships 

(Wolters & Schuller, 1997). These partnerships can be created once an adequate set 

of signals between the organizations is being sent in order to create a climate of mutual 

trust and a sensation of reduced uncertainty between the seller and buyer. Taking as 

an example the automotive sector, some of the important signals are: Early integration 

of supplier in the product development, Prizes and awards according to delivered 

performance, Supplier coaching, Longer-term contracts, Dual and Single sourcing 

instead of multiple sourcing, Joint projects including shared goals and resources. 

Regarding the success factors of the alliances with suppliers, the academic literature 

(Monczka et al., 1998) includes the study of success predictors and its effect on 

measurable objectives set upon the creation of a strategic alliance. Firstly, the key 

objectives of forming an alliance with a supplier are shown in the table 3.3: 

 

Table 3.3: Key Objectives In Forming Strategic Supplier Alliances 

Rank Objective 

1 Leverage purchase volume and control total cost 

2 Improve purchased material quality 

3 Gain better access to new product/process technologies 

4 Reduce time-to-market 

5 Reduce order cycle times 

(Source: Monczka et al., 1998, p. 562) 

 

Secondly, it was found that a strategic alliance is not positive by itself,  just for the fact 

of doing it. If a new strategic alliance is not adequately managed and the cooperation 

channels are not well defined, the performance could be even worsened after the 

alliance.  

As a consequence becomes crucial to acknowledge the success factors in this kind of 

relationship and create action plans oriented to improve the company in the areas 

related with each predictor. A representative scheme of these factors is shown in the 

following figure:   
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Figure 3.9: Predictors of Success in Supplier Alliances 

(Based on: Monczka et al., 1998, p. 568) 

 

To sum up, the generalized use of portfolio models by MCNs is a reality and offers 

remarkable benefits; however the withdrawals and the topics not covered by the model 

should be supplemented with a continuous improvement approach in order to respond 

to the rapidly changing environment. The major concern comes when speaking about 

the quality of relationships between buyers and sellers under this kind of approach, 

therefore becomes important to analyze the company as part of a system and not an 

isolated entity, sharing information and creating partnerships seems to increase 

purchasing performance as well. 

 

3.3. Supplier selection models 

 

The Following section elaborates in some of the relevant models used for supplier 

selection, since this is one of the major tasks required by the purchasing function of 

any organization and especially considering the goals of this thesis. Since in the make-

or-buy decision one of the outcomes is “acquire the item”, the company requires 

subsequently defining who is going to provide that component; hence supplier selection 

becomes a task that could bring important information to the decision making process 

when the company performs both make and buy activities of the same item. There will 

be particular attention to the Total Cost of Ownership (TCO) Model and then a 

summary of other models such as Analytic Hierarchy Process (AHP), Online Reverse 

Auctions (ORA) and the strategic supplier selection framework. 
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3.3.1. TCO analysis 

 

The supplier selection process in a wide range of companies represents one of the key 

concerns; it deals not just with economic considerations but also with strategic choices 

and even ethical issues. However in a great number of cases the decision is taken 

considering basically the purchasing price of the item. When a purchasing group is 

oriented to create savings continuously and those savings are measured as the 

reduction on the purchasing prices of the bought products, the approach become 

simplistic and focused just in a single economic decision rather than looking at the 

overall picture of the organization. 

The Total Cost of Ownership (TCO) is a powerful philosophy which consists in the 

evaluation of alternatives considering the “true cost” of each choice (Ellram, 1995) 

these alternatives could be contextualized in a large range of managerial decisions 

such as specific projects and purchasing activities. The True Cost of an alternative is 

not just made by the purchasing price of the item but also including associated factors 

to the efforts required to bring that component in each case as well to the effect that a 

given option could create downstream of the purchasing department, meaning the 

possible differential cost in the operations, processes or even final customers. 

Moreover it should be considered that TCO is not an easy approach, depending on the 

information available by the company and the deepness of the solution intended, the 

approach could be a complex activity; besides the lack of standard models for TCO 

and the aversion to change in the organizations make it even more challenging. On the 

other hand, some of the potential benefits of implementing a TCO model in purchasing 

where listed by Ellram (1995), among them the remarkable ones are: 

 Includes the value of supplier performance within a reliable evaluation tool and 

help the purchasing professional to understand the effects of one decision; by 

this mean the approach is transformed to a longer term. 

 Clarify expectations of Supplier performance and supports continuous 

improvement by focusing the efforts of the company and the supplier in the 

areas with major benefit. 

 Provides vital information for negotiation purposes and from the seller point of 

view, it could be useful to justify an increased purchasing price versus savings 

in the long term 

With respect to the types of models that should be considered when working with a 

TCO approach, a classification in two dimensions is possible (Ellram, 1995): Firstly, the 

model could be either in the Money-Based1 Approach or in the Value-Based Approach; 

secondly, the model could be classified as a standard solution or as unique solution. 

                                                           
1
 Ellram (1995) refers to this model as “Dollar-Based” in her research work. 
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Regarding the first dimension, the classification in one of the two approaches differs 

basically in the traceability of the costs assigned for each element and the complexity 

in the construction of the model. 

The Money-based approach consists in the addition of predefined cost elements linked 

to an expense attributable to the given element in a particular currency. Meaning that 

the total cost is made up of different elements in addition to the purchasing cost, which 

is just one of the constitutive elements. Although the information required in order to 

carry out this approach, is not easy to obtain in all the cases, the final result is easy to 

explain and justify to any kind of audience.  

In the money-based approach, the structure of the model would be likely to appear 

organized as the following scheme: 

 

Table 3.4: Money-Based TCO Model 

Element 
Value2 

(EUR/Unit) 

 
Purchasing Cost 

Sub Element A1 
Sub Element A2 

 
Logistic Costs 

Sub Element B1 
Sub Element B2 

 
Other Cost Element C 

Sub Element C1 
Sub Element C2 

 
…. 
 
Other Cost Element Z 

Sub Element Z1 
 

 
 

X1 
X2 
 
 

X3 
X4 
 
 

X5 
X6 

 

…. 

 

 

XN 

 

TCO per Unit 
N

Xi
1

 

(Adapted from: Ellram L., 1995, p.12) 

 

With respect to Value-Based approach for TCO, the model becomes to some degree 

more complex. The model combines the Money-Based approach with other factors 

which initially are not of quantitative character or at least can’t be measured in terms of 

                                                           
2
 The currency EUR is presented as an example; any kind of currency could be applied to each cost 

element but the sum should be done under the same currency, therefore is required to apply an 
exchange rate prior to the TCO calculation. 
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money easily. In this approach the qualitative part of the elements is transformed into a 

quantitative adjustment factor that consecutively is multiplied by the value obtained in 

the Money-Based part of the model. 

The qualitative elements that constitute the adjustment factor are weighted and then 

scored for the solution under evaluation; the result is then a multiplication factor, equal 

to one in the best of the cases or bigger than one if the performance score assigned to 

the qualitative elements is not in the maximum possible score. An outline of the method 

proposed by Ellram (1995) is shown in the following table: 

 

Table 3.5: Value-Based TCO Model 

Categories Maximum Points 

Category 1 
Category 2 
Category 3 

… 
Category N 

P1 
P2 
P3 
… 
PN 

 ∑  

 

 

     

For each category i ; (i = 1,2,…,N), the category score will be calculated as follows: 

Input Score of category i 
(% performance in a 

given variable) 

Corresponding % of 
maximum points for 

category i 
Final Score Category i 

(A) (B) (B * Pi) = Ci 

95.0 – 100% 
90.0 – 94.9% 
80.0 – 90.0% 
60.0 – 79.0% 
0.0 – 59.0% 

100% 
75% 
50% 
25% 
0% 

Ci 1 
Ci 2 
Ci 3 
Ci 4 
Ci 5 

 
Total Score Category: 

 

    ∑  

 

 

 

 
Total Cost Factor: 

 

    (
      

   
)    

 
Adjusted cost per unit: 

 
(Item price) * (CF) 

(Adapted from: Ellram L., 1995, p.13) 

 

Other academicians interested in the TCO subject (Alard et al., 2010) went also in the 

detail of the kind of elements that could be included within the TCO cost structure. In 

their research they argued the utility of make a TCO model constituted by three 

modules: A macroeconomic Analysis, a Microeconomic Analysis and a Summary 

module. In the present thesis we focus on the elements described just in the second 

module, the microeconomic one; given that the elements of the first one are also 
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considered in further strategic analysis and that in the long term the effect is seen in 

the values of the elements that make part of the microeconomic module.  

Subsequently the main elements will be reviewed: 

 Contract price:  

Represents the purchasing price of the evaluated item, in some case it could be 

made by those sub elements that make part of a RFQ (Request for Quotation) 

while in other cases could be the whole production cost structure detailed there 

(i.e. Energy, Materials, Labour, etc.) 

 Strategic procurement:  

Costs related with the procurement process that should be assumed generally 

when a change of supplier is being done or when a new supplier is entering. 

Examples of this are: Supplier qualification, Supplier Development, Knowledge 

transfer, cost of setting-up. 

 Operative Procurement:  

Are the processes of the day to day labour of procurement and correlated areas 

regarding the orders of the evaluated item, in general the order processing, the 

quality controls and order receipt as well as administrative processes like 

invoicing.  

 Transport / Logistics:  

Costs highly dependent on the origin of the product and the resources required 

to bring the product into the own production facilities, this type of cost is 

correlated with the general figures that the macroeconomic module should 

consider, therefore links with well-known indexes are advisable (i.e. Brent 

Crude Index), also things like handling and inventories make part of the logistic 

considerations 

 Usage of the procurement object:  

The way to understand easily this group of costs is applying it to engineering 

projects, for instance when the new system installed requires a technical 

adaptation from its original condition, in order to be used within the final 

available configuration. This cost carried out after the purchasing moment but 

during the use of the item, are considered part of the TCO because also could 

be differential from a solution to another. 

Other approach to the elements that should be included when looking at the “true cost” 

of purchasing an item, is the one required when a Lean System is being set in the 

organization (Harris & Streeter, 2010). In that case the item total cost will be made up 

of three elements: The ongoing cost, the change cost, and the risk cost. Particularly the 

change cost could be an interesting addition for a TCO model, considering that under 

that perspective if two suppliers obtain exactly the same value of TCO per unit, the 

current one will get the priority given the non evident “change costs”. 
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With respect to the second dimension that should be considered when selecting the 

TCO model, the classification criteria refers to the standardization of the solution. One 

alternative, the “unique solution”, is to structure a whole new model adapted to the 

specific needs of the item being evaluated. This case is typical when alternatives for a 

specific project are being compared. The other alternative is to define a standard 

solution, aiming to compare under the same base a repetitive purchasing item or when 

the organization intends to systematize the process.  

Lastly, the previous considerations were focused mainly in the perspective of the 

supplier selection process. In contrast when the TCO is applied in activities like the 

management of the supplier relationships and it is included within the communication 

between the parties, some difficulties will be encountered (Zachariassen & Arlbjørn, 

2010). For some of the purchasers applying the tool in the stage of management of the 

relationship, makes the discussions and agreements difficult to follow, although offer 

valuable information for the areas were the parties should improve. The managerial 

conclusion highlighted in their research was that managers cant us TCO in the same 

way for all the supplier relations, instead it should be used in a differentiated way 

considering two variables for the categorization of the supplier: the type of relationship 

(Partnership Vs Arm’s length) and the complexity of cost drivers (Low Vs High).  

 

3.3.2. Strategy based selection 

 

The strategy based selection is a comprehensive approach to supplier selection which 

intends to align the selection process with an overall strategy for the firm rather than 

guide the decisions with just some variables like the economic considerations or the 

simple cost of the item 

Since the approach require the alignment of the process with the overall organization 

strategy, the definition of the fundaments become a task of the high level management 

of the firm. The required construct for understanding the supplier selection with a 

strategic perspective was studied by Moser R. (2007); in his dissertation proposed a 

framework that links the higher level of strategy with the operative level of the selection 

process through the following premises: 

 Companies’ strategic priorities influence the relevance of selection criteria for 

strategic suppliers. This priorities are expressed specifically trough the supply 

chain strategies and policies. 

 The relevance of selection criteria for strategic suppliers influences the 

Purchasing and Supply Management (PSM) performance levers 

 PSM strategic performance levers have an impact on the market and financial 

performance measures for the company. 
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From the presented premises it could be inferred that supplier selection process should 

be subject to a model that considers directly or indirectly the needs of the organization 

in the long run, rather than a limited operative view of the process. The strategic based 

selection is a framework than then should be applied through the use of a specific 

method in order to transform the concept in a tangible decision. Some of the 

approaches used are: weighted point method, data envelopment analysis, analytical 

hierarchy process (AHP), analytical network process. Later on a summary of the AHP 

method will be presented.  

On the other hand, the following figure shows the components of the framework, 

starting from the corporate level of the strategy and ending with the company 

performance, the relation in each stage is precisely the link described by Moser R. 

(2007) in his dissertation hypothesis: 

 

Figure 3.10: Framework for Strategy Based Supplier Selection 

(Source: Moser R., 2007, p. 136) 
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The framework of the strategy based selection argued by Moser R. (2007), presented 

in the figure 3.10, shows the generic supplier selection criteria that should be 

considered as variables or categories in the specific selection approach chosen. The 

managerial decision therefore should be oriented to the selection of the supplier with 

the best capabilities to perform a desired task, meaning the alignment of the supplier 

attributes with the desired result of a given part of the strategy.  

 

3.3.1. AHP for supplier selection 

 

As discussed before, There are several ways to transform the strategic considerations 

in a measurable model, in order to structure the decision making process. In the 

following section one of these methods is being reviewed: Analytical Hierarchy Process 

(AHP). It’s a methodology worth to study given the reliability that offers when is applied 

in cases where subjective judgments should be done, something that is likely to 

happen considering the nature of some selection criteria in the supplier selection 

process. 

One of the most difficult tasks in any decision making process is to define the criteria 

that will lead the comparison exercise between suppliers, but upon that, defining which 

criteria is more important is even more challenging. The AHP essence is that a given 

element doesn’t need to be compared with a specific scale, but just need to be 

compared with another element, therefore the decision is taken through a series of 

pair-wise comparisons between all the elements being evaluated. With respect to the 

AHP, the methodology’s author claimed: 

“Perhaps the most creative task in making a decision is to choose the 

factors that are important for that decision. In the Analytic Hierarchy 

Process we arrange these factors, once selected, in a hierarchic structure 

descending from an overall goal to criteria, subcriteria and alternatives in 

successive levels (…) Arranging the goals, attributes, issues, and 

stakeholders in a hierarchy serves two purposes. It provides an overall view 

of the complex relationships inherent in the situation; and helps the 

decision maker assess whether the issues in each level are of the same 

order of magnitude, so he can compare such homogeneous elements 

accurately.” (Saaty, 1990, p. 9) 

Moreover, the AHP relays in the transformation of the subjective judgment of an expert 

or a group of experts in the subject under evaluation, to a quantitative scale that takes 

the pair-wise comparisons and arrange a normalized measure for the set of criteria and 

alternatives. 

Other academicians (Nydick & Hill, 1992) went further with this approach and studied 

specifically its application to the supplier selection problem. Since the supplier selection 

by definition is a multi-criteria decision, including both qualitative and quantitative 

elements, the AHP is a good fit to structure the process. Using their own words the 

following was the process described by the authors: 
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“The AHP Approach, as applied to the supplier selection problem, 

consists of the following five steps: 

1. Specify the set of criteria for evaluating the supplier’s proposals 

2. Obtain the pairwise comparisons of the relative importance of the 

criteria in achieving the goal, and compute the priorities or weights 

of the criteria based in this information. 

3. Obtain measures that describe the extent to which each supplier 

achieves the criteria 

4. Using the information in step 3, obtain the pairwise comparison of 

the relative importance of the suppliers with respect to the criteria 

and compute the corresponding priorities. 

5. Using the results of step 2 and 4, compute the priorities of each 

supplier in achieving the goal of the hierarchy” 

 (Nydick & Hill, 1992, p. 33) 

 

In a graphical way, the following figure presents the hierarchy of the supplier selection 

problem assuming that four criteria are used and four suppliers are being evaluated: 

 

Figure 3.11: Supplier Selection Hierarchy 

(Based on: Nydick & Hill, 1992, p. 33) 
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In order to obtain the pairwise comparison, a general scale should be used. Therefore 

coming back to the original AHP Saaty (1990) proposal, the following table is the 

fundamental scale drawn in his paper: 

 

Table 3.6: The fundamental scale of AHP 

Intensity of 
importance on an 

absolute scale 
Definition 

1 Equal importance 

3 Moderate importance of one over another 

5 Essential or strong importance 

7 Very strong importance 

9 Extreme importance 

2, 4, 6, 8 
Intermediate values between the two 
adjacent judgments 

Reciprocals 
If the activity i has one of the above values 
when compared to j, then j has the reciprocal 
value when compared with i 

(Source: Saaty, 1990, p. 15) 

 

Given a value “a” for the comparison between the element “i” and the element “j”, we 

will encounter the following:     
 

   
  

Therefore, the matrix with the pairwise comparison for the selection criteria will have 

the following structure: 

Table 3.7: Pairwise Comparison Matrix 

 Quality Price Service Delivery 

Quality 1                

Price 
 

    
 1           

Service 
 

    
 

 

    
 1      

Delivery 
 

    
 

 

    
 

 

    
 1 

Column 
Total 

∑    
 

 ∑    
 

 ∑    
 

 ∑    
 

 

(Adapted from: Nydick & Hill, 1992, p. 34) 
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The weights of the criteria are calculated based on the data encountered in the 

previous matrix, and the procedure to do so is (Nydick & Hill, 1992): 

a) Sum the elements in each column 

b) Divide each value by its column sum 

c) Compute the row averages (The original procedure implies the calculation of 

the maximum eigenvalue of the pairwise comparison matrix, however this 

average present valid estimate while simplifies the step) 

 

Finally, all the other steps related with the rating of suppliers are executed in a similar 

way as the one explained for the criterion. Consequently the weighted average of the 

criterion with the values obtained for each supplier is calculated, giving a final 

resolution for the supplier selection problem. 

The presented methodology will be of high importance for this master thesis since 

represents a good approach for the calculation of criteria weightings regarding the 

strategic part of the overall required decision. This is something that could be done 

partially given that with an increased number of suppliers, the pairwise comparison for 

achieving a result in the next level of the hierarchy becomes a more complex task, 

given the number of individual comparisons required to perform. Anyhow, the AHP is a 

valid methodology to solve the difficulties encountered when taking a decision that 

involves subjective assessments. 

 

3.3.2. Online reverse auctions 

 

At the beginning of this chapter, in the section 3.1.4 about the e-procurement subject, 

there was a brief mention to the Online Reverse Auctions topic. It was said that the 

reverse on line auctions were one of the two types of internet B2B (Business-to-

Business) auctions used as part of the e-procurement models. The following section 

goes further in the detail of the effects and benefits, given the fact that this is one of the 

strategies used by Italcementi Group, the case study company. 

The Online Reverse Auction (ORA) is like the traditional auction but in the reverse 

sense (Smart & Harrison, 2003); meaning that, instead of being the seller the one that 

offers a product and the buyer with the highest bid the one that gets the right to acquire 

it, in the ORA the buyer offers a tender and among the suppliers competing online, the 

one with the lowest price gets the right to the contract. 

In theory this sounds beneficial from the price point of view for the buyer and clearly is 

something that can be done by firms with enough purchasing power to ask this kind of 

procedure to their suppliers. Some academicians (Smart & Harrison, 2003) studied the 

impact of this type of selection process in the relationship with the supplier and in the 

price levels as follows: 
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 Price level impact of ORA: 

The ORA was a mechanism that helped to price reductions, but not by itself. 

The new factors influencing the price reduction were the introduction of new 

suppliers or the increment of the supplier participants in the bidding. The ORA 

main feature regarding price, is the visibility, therefore the true market prices are 

allow to be seen. On the other hand, high reductions due to a ORA are likely to 

happen just the first time they are used for a given item, in a second time the 

suppliers are not going to react in the same way and start a new reduction of 

margin in order to get the contract again. To sum up, the Online reverse action 

is not a mechanism to reduce price useful in the long term. 

 Impact of ORA in the buyer-supplier relations: 

If we understand the buyer-supplier relationships according to academicians 

and practitioners in two sides, either collaborative (i.e. partnership) or 

competitive (Arm’s length), it will be encountered that ORA could be suitable for 

both cases as an occasional tool. It will help to keep the vision of the market 

available prices and potential suppliers in an efficient way given the time saved. 

However the fact that is just oriented to selection by price can’t be unattended. 

A relation with a supplier that is based only in the price is not really a long term 

oriented one, other important features and differentiators of other suppliers will 

be loosed if that’s the only guide to decide who is going to supply a given 

product. 

 

3.4. Make-or-buy Decisions 

 

The fourth section of the Theoretical framework for this master thesis, is dedicated to 

the specific subject of Make-or-buy decisions, here the topic will be treated under two 

approaches, one stands the decision of Make vs. Buy from the point of view of a 

dichotomy while the other position considers the possibility of make and buy 

simultaneously the same item within the organization. The last one is an important 

position for the case study of Italcementi Group, given the nature of its purchasing 

function and the way it have been executed in the recent years.  

The academy and practitioners seems to be more focused in the Make vs. Buy 

approach, something that was observed during the documental research phase of this 

thesis, were the major part of the material encountered in a first screening was 

dedicated to this kind of decision.  

The make-or-buy decision includes the analysis of the strategic perspectives of the 

organization from the corporate level and also the analysis of the economic 

considerations of alternatives. Both aspects have been treated at a macro level by 

several approaches to the subject, in order to illustrate them this theoretical framework 

relies on the findings of some academicians of the Cambridge University (Cánez, Platts 

& Probert, 2000) who reviewed a series of approaches prior to defining their own 
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make-or-buy framework. Among the previous approaches they highlighted firstly, the 

ones that focused in analyzing the decision from technological perspectives or the 

capabilities (of the company versus the competitors), secondly the ones aiming to 

differentiate the critical components of the product from the ones susceptible to being 

outsourced, thirdly the approaches that included the customer needs and lastly an 

approach based on the ownership of the assets relevant for the value generation within 

the supply chain. All the previous approaches were focused in looking at the make or 

buy decision as a mutually exclusive matter, if you make you don’t buy and vice versa. 

However, when a company operates globally and holds under its control different kinds 

of investments and acquisitions with a vertical integration approach as well as an 

horizontal one, the picture changes drastically, and the make or buy decision is 

transformed into a complex system. The task is even more challenging when the level 

of centralization of the purchasing organization is high. The approach of this thesis is to 

understand the make-or-buy decision for a small part of the problem in a way that it can 

be then applied to a higher universe in the global context of the company. 

 

3.4.1. Framework of make or buy decisions 

 

The make-or-buy decision framework in a level that could be operationalized was 

presented by Cánez, Platts & Probert (2000). Their framework is made by showing the 

influence of the external environment as well as the relevant dimensions and factors 

that influences the make-or-buy decision, subsequently generating an effect visible 

through some performance measures. The following figure presents their model: 

Figure 3.12: Make-or-Buy decision framework 

(Based on: Cánez, Platts & Probert, 2000, p. 1322) 
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The framework presented includes a detailed level for each of the areas and main 

concepts grouped; these factors should be considered when approaching a make-or-

buy decision in a differential way for each case, therefore adapting the structure to the 

elements that affect the specific company being evaluated. The main factors are 

presented in the following table: 

Table 3.8: Detail of factors within the Make-or-buy framework. 

Concept / Area Factors 

External 
environment 

 Availability of suppliers 

 Competition 

 Political elements 

 Social elements 

Triggers 

 Cost reduction 

 Lack of capacity 

 Reduce time to market 

 Increase quality 

 New product introduction 

 Focus investment 

 Balance capabilities 

 Skills shortage 

 Increase responsiveness 

Technology & 
Manufacturing 

Processes 

 Technology and equipment 

 Skills to perform the 
process 

 Technical support 

 Ownership of the process 

 Ability to cope with volume 
changes 

 Quality measures 

Cost 
 Production Cost 

 Acquisition cost 
 

Supply Chain 
Management & 

Logistics 

 Supplier selection 

 Cost reduction activities 
with supplier 

 Collaboration with suppliers 

 Delivery 

 Inventory control 

Support Systems 

 Quality system 

 Information systems 

 Engineering changes 
system 

 Training schemes 

 Continuous improvement 
Program 

 Technical support 

Performance 
Measures 

 Cost savings 

 Capacity utilization 

 Time to market 

 Quality 

 Flexibility 

(Based on: Cánez, Platts & Probert, 2000, p. 1322) 

 

The proposed framework and its elements are operationalized through a suggested 

series of steps. From an outside perspective seem that this steps stands in a point 

where the organization does not have a clear definition of the items that is interested in 

doing the make-or-buy decision process; instead the process contemplates the 

selection of the items that worth to review. 

The first stage of the process, which is the preparation phase, includes the creation of 

an adequate multidisciplinary team for performing the analysis, followed by the 
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selection of the items or the categories that are going to be analyzed and lastly 

performing a team briefing to explain the subsequent parts of the process. 

The second stage is related with the data collection, divided in an individual collection 

of evidence for the multi-attribute decision and continued by a series of workshops 

intending to weight the criteria, rate the options and define a costing of the alternatives. 

The third stage consist in the analysis of the information,  the information discussed 

includes the score for the in-house and the supplier alternatives, the gaps in each area 

of the framework comparing the different alternatives and a sensitivity analysis in order 

to test the reliability of the best option. The last stage of the process consists in the 

feedback to the team participating in the process, as a matter of fact, the process will 

end up with a suggested solution, but is just after a final discussion with the team that 

the best solution could be confidently accepted and compared with the relevant factors 

suggested in the framework. 

 

3.4.2. The concurrent sourcing Concept 

 

During the background explanation of this thesis, it was briefly explained that some 

organizations opt to make and buy the same item simultaneously, in given 

circumstances when normally the organization is a large consumer of the given item. 

Also previously was mentioned that the name for this concept was defined as 

concurrent sourcing in the research done by Parmigiani (2007). 

The companies that are running that strategy are obliged to incur the costs of capital, 

equipment capacity and productive labour force among other costs that are linked to 

the production of the item. On the other hand require also to spend in the usual costs of 

the purchasing function dedicated to the acquisition of the same item, which summing 

up could mean a higher level of expenditure for the same item. However the reasons to 

undertake this kind of approach should be reviewed before jumping to conclusions 

about the convenience of applying concurrent sourcing. 

In the research several reasons were found, among them the supported ones by the 

results of the study were: 

 In relation with asset specificity, the logic is to make to protect against supplier 

opportunism 

 Regarding performance uncertainty, make is understood as a way to align 

incentives by using authority 

 In relation with the firm and the supplier scope of economies, make is done to 

enjoy lower costs while buy is done to gain lower prices in the market. 

 In relation with firm and supplier expertise, make should be applied to leverage 

on the own competencies while buy will be executed as an strategy to learn 

from the supplier 



 

53 
 

 Finally regarding technological uncertainty, Make is done to understand and 

interpret while the logic of buy is to gain diverse views. 

Moreover, other authors made also reference to the concurrent sourcing strategy, 

specifically studying the effects in company’s performance of applying the concurrent 

sourcing: 

“The main idea is that combining an internal production unit with an 

external supplier has a number of moderating effects that increase 

performance compared with the performance of either an internal 

production unit or an external supplier. However, concurrent sourcing also 

adds costs because of conflicts and for setting up the dual system. (…) the 

percentage produced internally is likely to affect the strength of some of the 

moderating effects. This adds to the complexity of how concurrent sourcing 

affects performance.” (Mols, 2010, p. 531) 

Finally, based on the findings done by the academicians and the fact that several 

companies apply the concurrent sourcing strategy in a successful way; it could be 

agreed that a company enjoying this kind of position should take advantage of that 

unique position, doing the necessary improvements in both sides of the concurrent 

strategy. On one side the company should use the internal information of the 

production side of the item to achieve more convenient negotiations with external 

suppliers given the comparable knowledge that the company should have about the 

specific item and the prices of the raw materials, as well as the composition of the main 

cost drivers. On the other hand the company can use its experience as “user and 

customer” of the given item, to enhance the internal production process using the 

“deep knowledge of the customer” and focus directly in the aspects that make the 

product better for the final user. It could be affirmed that this kind of strategy is not easy 

to follow but offers differential advantages in comparison to holding just one of the 

positions make or buy.   

 

3.5. Theoretical Framework Conclusion 

 

The perspective of this theoretical framework, open the possibility of analyzing a make-

or-buy problem from several positions. It is important to understand, first how is the 

“global sourcing strategy” of the firm, and second, what are the purchasing strategies 

utilized in order to approach the relationships with suppliers. Hence, if the firm is 

performing both, make and buy the same item, the so called concurrent sourcing, the 

organization will face a series of additional considerations that affect the management 

judgment when taking the decision. The theoretical framework offered us enough tools 

to understand that one viable solution to approach the problem is to assume the 

problem by pieces, meaning that in individual business units or locations could 

evaluate the alternatives as make vs. buy, while in the aggregated level, the result 

could be a mixture of both decisions, and the management of the organization should 

be able to consider the benefits and withdrawals of such approach.  
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4. CASE STUDY PRESENTATION 

 

The single-case study was developed in an Italian Multinational Company in the 

construction materials business. The study was done through the application of 

theories obtained from the literature review and the concepts extracted from the 

company perspective into the single-case study in Italcementi S.p.A. 

Moreover, the case is contextualized in the Global Procurement Department (GPM) of 

the company, particularly in the OPEX Group, the area responsible for the acquisition 

of goods classified under the category of Operational Expenditure for the whole 

Italcementi Group. 

The following chapter presents the case study going from the general presentation of 

the company to the particular case of packing solutions for cement, which is the 

specific category included in the decision model application. 

 

4.1. Company Presentation 

 

4.1.1. Italcementi Group profile 

 

The Multinational Italcementi consist in a group of companies around the globe 

controlled by an Italian firm in Bergamo (BG), the city where the company was initially 

founded and that holds nowadays the headquarters of the group.  

The core business of the company is the production and commercialization of building 

materials, specifically in three categories: 

 Cement: Is one of the most traditional building materials and carry out the 

function of binder. is made from a mixture of 80 % limestone and 20 % clay. 

Heated to around 1450°C and after several complex chemical changes is 

transformed into clinker. Fine-grinding the clinker together with a small quantity 

of gypsum produces cement. 

 Aggregates: Are made from sand and gravel extracted from quarries. The 

aggregates are either used for concrete production or for road construction 

directly.  

 Concrete: Is a mixture of cement, aggregates, water and other additives that 

fine-tune predefined formulas designed to comply with given technical 

specifications. When the concrete is mixed in advance and delivered to the 

place of use, it’s called “ready-mixed” 
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To understand the importance of each category, it could be seen in the figure 4.1 

related with the distribution of revenues according to product category, that Cement 

and clinker makes the 65% of the business for Italcementi Group. 

 

Figure 4.1: Revenues by business year 2011 

 

(Source: Italcementi Public Documents – Our World, Dec 2011) 

 

In the unified communication policy of the company, the profile of the organization was 

presented as follows: 

“With an annual production capacity of approximately 74 million tons of 

cement, Italcementi Group is the world’s fifth largest cement producer. The 

Parent Company, Italcementi S.p.A., is one of Italy’s 10 largest industrial 

companies and is listed on the Italian Stock Exchange. Italcementi Group 

companies combine the expertise, know how and cultures of 21 countries in 4 

Continents boasting an industrial network of 55 cement plants, 10 grinding 

centers, 8 terminals, 494 concrete batching units. In 2011 the Group sales 

exceeded 4.7 billion Euro. 

Italcementi, founded in 1864, achieved important international status with the 

take-over of Ciments Français in 1992. Following a period of re-organization 

and integration that culminates in the adoption of a single corporate identity 

for all Group subsidiaries, the newly-born Italcementi Group began to 

diversify geographically through a series of acquisitions in emerging countries 

such as Bulgaria, Morocco, Kazakhstan, Thailand and India, as well as 

operating in North America. As part of the plan to further enhance its 

presence in the Mediterranean area, in 2005 the Group boosted its 
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investments in Egypt becoming the market leader. In 2006 Italcementi 

acquired full control of the activities in India while, in 2007, it further 

strengthened its presence in Asia and the Middle East through the operations 

in China, Kuwait, Saudi Arabia. At the beginning of 2011 Italcementi took the 

decision to exit the Turkish market by selling its controlled companies” 

(Source: Italcementi Public Documents - Italcementi Group profile as at 31 

December 2011) 

 

Figure 4.2: Italcementi Group World Presence Map

(Source: Italcementi Public Documents – Our World, Dec 2011) 

 

4.1.2. Company Financial Performance 

 

Italcementi Group is right now in a context characterized by several factors affecting 

the overall performance of the organization (Italcementi Analysts Meeting, March 

2012): firstly the social and political disorder in Middle East and North Africa with high 

impact in Egyptian activities; secondly the current financial crisis in Europe with 

deterioration of the operations in Spain, Greece and Italy; thirdly, a significant increase 

of costs due to fuel and energy trends and lastly, hence positive, the signs of 

sustainable recovery in USA.  

The company is crossing through a period of reduced economic performance, 

especially in the mature markets, although with the lever that emerging countries where 
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the group is operating, are performing better; therefore supporting the overall financial 

situation of the organization and reducing the worsening trend of the financial position. 

On the other hand, the financial firms dedicated to the qualification of risk in capital 

markets such as Moody’s and S&P, reduced the grading of the ITCFIN Bond at the end 

of 2011 (Italcementi Analysts Meeting, March 2012) 

In the table 4.1 the main financial figures from the income statement are shown as at 

31 December 2011: 

 

Table 4.1: Italcementi Financial Highlights 2011 vs. 2012 

M€ 2011 2010 %Var 

Revenues   4,721 4,660 1.3 

EBITDA - recurring 697 842 -17.2 

% on revenues 14.8 18.1  

EBIT   129 370 -65.2 

% on revenues 2.7 7.9  

Net profit  91 197 -53.7 

% on revenues 1.9 4.2  

Group net profit -3 46  

Employees   19,896 20,139  

(Source: Italcementi Public Documents – 2011 Annual Report, April 2012) 

 

As it could be observed in the previous table, the EBITDA and the net profit had a 

negative change of 17% and 54% respectively in the period 2011 versus 2010. While 

the revenues where almost the same in the compared period with a slightly increment 

of 1.7%, moreover, the trend is not just for the compared period but from the year 

2007; the trend has been to the reduction of the sales volumes, when comparing the 

revenues of 2011 versus the ones of 2007, the negative change is 21.3%. 

The Annual report to stakeholders of the group stated the following regarding the 

revenue and operating performance in the finished year 2011:  

“The 1.3% increase in revenue from 2010 arose from the business 

slowdown (-1.3%) and negative exchange-rate effect (-2.2%), countered 

by a material consolidation effect (+4.8%). A factor in revenue 

performance was the fall in sales volumes, countered in part by a 

favorable sales prices trend in some countries, notably India, Italy, 

Thailand and Morocco. At constant exchange rates and scope of 

consolidation, the mature countries reported an improvement, thanks to 

France – Belgium and North America. 
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The negative exchange-rate effect arose chiefly from the depreciation of 

the Egyptian pound, US dollar and rupee against the euro. The operating 

performance was supported by industrial efficiency and growing profit 

margins in Italy, but adversely affected by events on the Egyptian market, 

(…) and, at EBIT level, by heavy impairment losses. Compounding this 

complex situation were higher energy costs and the depreciation of some 

currencies against the euro, while a positive contribution came from CO2 

emission rights and the valorization of energy efficiency credits for a total 

of 87.6 million euro (55.2 million euro in 2010).” (Source: Italcementi 

Public Documents – 2011 Annual Report, April 2012, p. 36) 

 

Considering the actual situation of the organization, the board and the management of 

the company is focused in key actions to guarantee the sustainability of the business 

and preserve the financial position of the organization as well as improve the economic 

performance. Among the priorities of the group it could be highlighted, firstly the search 

of prices recovery especially in the Italian and Egyptian Markets; secondly a non-core 

asset disposal program together with investments to increase efficiencies and lastly, a 

restructuring plan to generate about 100 M€ savings in 2012 and 160M€ steady-state 

from 2013. 

The previous commitments of the organization, mentioned specifically the importance 

of getting savings during the operations, but also consider the crucial role that plays the 

purchasing organization where reductions in the purchasing figures could add to the 

economic performance of the company especially in the current situation. Furthermore, 

the efficiencies and savings program executed during the previous year lead the 

following: 

Table 4.2: Cost Factors and Efficiencies Italcementi 2011 

Concept Savings 

Industrial efficiency   

Fuel and Power 19 M€ 

Cement & Clinker Production 18 M€ 

Raw Materials 8 M€ 

Staff reduction (524 headcount) 24 M€ 

Other fixed costs 27  

Maintenance -3 M€ 

Purchasing (Excluding Fuel) -47 M€ 

TOTAL 45 M€ 

(Italcementi Analysts Meeting, March 2012) 
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The previous table shows the opposite effect of the purchasing activities to the required 

savings by the company, however it should be understood that the purchasing 

organization is divided in certain levels, where the subsidiary keeps the control of the 

major part. In order to understand better the purchasing organization and the impact of 

specific areas on the overall company spending the next section will go through the 

explanation of the Global Procurement Department. 

 

4.2. Global Procurement Department 

 

The Global Procurement Management (GPM) area is one of the corporative functions 

for the group of companies in the Italcementi Group, the whole operation of this area is 

held in the headquarters in Bergamo, Italy. Supported on the GPS conceptualization 

proposed by Quintens et al. (2006) that was previously explained in the theoretical 

framework chapter, the following section will address the main dimensions of the 

Global Purchasing Strategy in reference with the Italcementi case. 

 

4.2.1. Centralization & Coordination 

 

The GPM function currently does not cover a high portion of the overall purchasing 

activities of the organization; in fact not all the purchasing activities are really 

undertaken by the purchasing organization including the subsidiaries level.  

In order to get as size of the weight of the GPM area within the Italcementi group, the 

figures of the amount purchased versus the amount managed by GPM were compared. 

Due to confidentiality reasons the figures can’t be published, but the finding in this 

aspect is that the GPM group holds an important part of the purchasing categories but 

not the majority. In fact the part of the organization that still holds the majority of the 

purchasing quantities is the country / subsidiary level. 

Now looking at the composition of the GPM purchasing activities, the expenditure could 

be classified within 3 main categories: Operational Expenditure (OPEX), Capital 

Expenditure (CAPEX) and General Services (GS). 

In the cement industry in general, the Energy is the largest expenditure by far due the 

high levels of resources required to produce the cement from the thermal point of view, 

in fact it’s a material that should arrive at 1.450 °C in order to obtain the chemical 

reaction required. In the internal organization OPEX is not in charge of the Energy 

acquisition, therefore within the GPM group, OPEX is the second purchasing unit by 

quantity purchased after the CAPEX unit (due to the value of large projects) 

When Italcementi Group opened the doors for the development of the present master 

thesis, the area that they intended to include was specifically the OPEX group within 

the GPM corporative area, therefore it is useful to compare the size of the OPEX 
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purchasing amount by GPM versus the “Raw Materials and Supplies” line in the 

Income statement for the group in the year 2011. The result of such comparison to 

gather the size of the OPEX purchasing activity in the group was finding a medium 

proportion of the quantities purchased versus the overall amount; however the goal of 

the Italcementi group is to increase the purchased amount by GPM and the remaining 

part should be just at subsidiary level rather than at local one. Although the size of the 

OPEX area in comparison with the total amount of the group seems to be small, the 

responsibility under this group is remarkable.  

For the categories that GPM holds the control, the purchasing activity is developed 

100% centralized, meaning that the whole negotiation, selection, qualification and 

awarding of suppliers is done directly by the headquarters independently of the location 

of the final consumption point. The categories that are not centralized under GPM are 

either, coordinated by this area or at least included under the program of Best 

Practices, sharing the knowledge of the different subsidiaries. 

 

4.2.2. Standardization of purchasing process and product 

 

The GPM procurement process is standardized and follows a clear series of steps 

intending to cover the requirements in the most accurate way, while performing a 

process of adequate supplier selection and efficient order processing.  

Figure 4.3: GPM Purchasing Process 
 

(Source: Italcementi Internal Documents) 
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Furthermore, the process is supported on the information system provided by SAP in 

relation with the order processing, while the part of the process related with the 

negotiation and selection, is done trough a platform called Easy-Supply which is 

provided by a consulting firm BravoSolution S.p.A. part of the Italcementi group as well. 

The activities of direct purchasing via GPM group are characterized by several 

principles described as follows: 

 GPM performs the negotiations and take the decisions in name and behalf of 

each Subsidiary, therefore an Agency Agreement between Italcementi S.p.A. 

ends each one of the Subsidiary firms is done in order to comply with the legal 

aspects of the operation. 

 Additionally with each supplier the purchasing conditions and the results of the 

negotiations are formalized trough “Contractual obligations” between supplier 

and subsidiary (Receipt & Payment) 

 Procedures with automated work flow (SAP) 

 Strong functional relationship (ITC Group and Country Procurement Managers): 

Leadership on Country Procurement, Target Setting & Mgrs evaluation, 

Definition of procedures by ITC Group 

In addition, the categories under responsibility of each of the GPM areas are clearly 

defined, and the characteristics and specifications are standardized by the area in 

agreement with the subsidiary needs and the support of the Technical department of 

the Italcementi Group. The classification of categories is done as follows: 

Figure 4.4: GPM Purchasing Categories 

(Source: Italcementi Internal Documents) 
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As mentioned before, the master thesis developed in Italcementi group is done within 

the OPEX area of the GPM corporative function, therefore the case studied was 

focused in the major spending item within the category highlighted in red. This makes 

working in the case an activity with considerable impact within the GPM goals while 

serves as excellent example for the academic purpose of the study. 

 

4.2.3. Purchasing Staff organization 

 

The corporative department is organized with the structure shown in the figure 4.8. A 

person in the department is selected with a specific set of skills required to perform the 

task, among them three remarkable ones: the language requirements to be able to 

negotiate in different countries, the knowledge of the product being purchased and the 

negotiation skills. 

 

Figure 4.5: GPM Organizational Chart 

(Source: Italcementi Internal Documents) 
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 Planning tender process timing 

 Propose new potential suppliers 

 Define qualification criteria 

 Internal authorization to buy 

 Specifications for tender (Quality, 

Quantity, Time) 

 Technical alignment of the offers 

 Define weighting factors (based on 

technical /experience) 

 Prepare technical validation letter 

 

b) Buyer: The Buyer in the GPM organization is responsible for guaranteeing a 

transparent purchase, gets best market prices and should develop a deep 

knowledge of suppliers market (innovation, price, financial situation). They also 

should cooperate for common targets, among the detailed parts of the role, the 

buyer: 

 Manage all tender process 

 Focal point for all the contracts 

 Prepare draft of contract 

 Define weighting factors 

 Contract finalization with “short 

listed” suppliers 

 Manage internal authorization to 

“award a supplier” 

 Negotiation with suppliers 

 Contract closing 

 Deal with non-winning ones 

 

As a general purpose of the Italcementi Group, the structure of the Global Procurement 

Department (GPM), including the organization, the standardization of the process, the 

tools used for the ordering process, the management policies and the training activities; 

should be replied at a subsidiary level, then standardizing the purchasing organization 

in each of the countries as a copy of the main procurement department. The principal 

mechanism defined to achieve this, was the creation of the “best practices” groups, 

with people dedicated full time to knowledge sharing and standardization of activities. 

 

4.3. Packing Solutions Current Situation 

 

4.3.1. Size Packing Solutions within OPEX Categories 

 

When the categories purchased by the OPEX group of the GPM are analyzed, we can 

observe the size of each one in terms of EUR bought per year, the figure 4.9 shows a 

Pareto diagram that explains the proportion of those items in terms of percentage of 

the total amount purchased. 
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From the five categories shown in the chart 4.6, two of them belong to the packing 

solutions: the Paper bags and the Kraft Paper. The first one is the main packaging 

solution and here are classified all the expenditures in this product done to external 

suppliers. The second one is the Kraft paper, and corresponds to the main input for the 

production of paper sacks in the plants owned by Italcementi. The other categories in 

the graph are not identified due to confidentiality reasons. 

In the packing solutions categories we find a clear indication that the group practices 

“concurrent sourcing” for the packing material, buying and producing simultaneously 

the same item and that both activities in the approach are directly or indirectly part of 

the Purchasing Organization responsibility, since the produced part should be 

coordinated with the purchased part. Adding these two items, the packing material 

makes a large amount of the OPEX scope in terms of EUR spent per year (considering 

2011 results). 

Figure 4.6: Pareto chart for OPEX Purchased Categories
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There is a third item in the packing solutions that is not considered in the chart, since 

the group does not purchase directly the item: the Plastic Bags. For 5 of the countries 

were the group operate, specifically in Asia, the paper sack is not the only packing 

material used. However in a previous Thesis (Guo, 2010) developed in the OPEX area 

that review the specific problem of purchasing plastic bags, it was confirmed that is a 

product with a difficult possibility to be centralized. The plastic bags are produced 

mainly by small and local producers with no feasible option to negotiate contracts in a 

global basis and even with difficulties to communicate in a language different to the 

local one, and with increased complexity to integrate in the global supply base of 

Italcementi. Therefore it was decided to purchase this item at subsidiary level only with 

the coordination and knowledge sharing of OPEX group inside GPM. Besides, the 
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paper sacks (purchased + produced) represent the 87.5% of the total group spending 

in packing solutions. 

Consequently, the specific category where the model of make-or-buy decision is 

required to be applied is the Paper bags (or paper sacks) for cement packing. The 

company produces cement with two possible outcomes: the bulk distribution and the 

sacks distribution. This last one is the part of the cement produced that requires the 

use of packing material. The mix of bulk versus sacks in each country where the group 

operates is very diverse, but in general, in mature markets the percentage of cement 

packed in sacks goes around 25%, while in emerging markets the proportion could 

arrive at 70%. 

 

4.3.2. Classification of Packing Solutions according to portfolio model 

 

The GPM department in the Italcementi Group decided to adopt the portfolio model as 

one of the tools to understand the negotiation position and the importance of each item 

purchased in the company. The adopted variables to classify the products where in one 

side, Technical impact, meaning the importance of the item in the final result of the 

product that use the given article; in the other side the variable used was the Market 

Competitiveness, which intends to classify according to the perception of the market 

complexity according to the buyers and managers of the GPM group. 

Figure 4.7: Packing Solutions according to portfolio model  
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The Paper bags are classified as Medium-High technical impact for two reasons: the 

impact of bag quality in the productivity of the cement filling line and the participation in 

the total spending among the OPEX categories.  

On the other hand, the variable of market competitiveness is classified as high, given 

the small amount of suppliers in the world that can provide the quantities purchased by 

Italcementi group and that operate in a global basis, additionally the power of this 

suppliers is high given that more than 60% are vertically integrated, meaning that they 

own the Kraft paper production facilities as well. 

Although the paper bags represent around the 6.3% of the cost of the final product, the 

production of this item is not considered part of the core business of the company, 

however, it’s treated as a strategic item since the purchasing point of view, given the 

amount of money spent in the category.  

 

4.3.3. The paper bags: Current Make vs. Buy approach 

 

Currently the paper bags consumed in the group have a strong concentration in 5 

countries that represent the 87% of the overall group needs for this item, as it can be 

seen in the Pareto diagram for the distribution among countries: 

 

Figure 4.8: Paper Bags Quantity Distribution by Country – Budget 2012 
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Moreover the trend of the group observed since the centralization of the Bags 

purchasing in the year 2009, is that countries in the mature markets tend to reduce the 

quantity of bags purchased while the plants in the emerging countries are increasing 

their needs. 

In order to understand to what extent the company is purchasing or producing paper 

bags, is convenient to look at the source of origin for each of the previous countries. 

The result of such analysis was the following: 

 

Table 4.3: Italcementi Plants vs. External Suppliers 

  
Italcementi 

Plants 
External 
Suppliers 

Total 

Country Africa-A 27.9%  0% 27.9% 

Countries Class A 
& B (90% Pareto) 

0% 65.8% 65.8% 

Other Countries 0% 6.3% 6.3% 

Total 27.9% 72.1% 100.0% 

 

The Current company approach is the production of the paper bags for just one of the 

countries (In North Africa), which at the same time is the country with the higher 

consumption of the item. In all the other countries the suppliers are external 

companies. Therefore the Make-or-buy decision at a country level has been 

exclusionary; meaning that for each country the decision was either make or buy, but 

not both of them (concurrent). The status of the Make vs. Buy approach in Italcementi 

Group is consequently 30/70. 

Moreover, when looking at the strategic reasons for the buy approach, the ownership of 

the plants producing paper bags was part of the subsidiary bought by the Italcementi 

group. The previous fact suggest us that, although the company follow a strategy of 

vertical integration and owns other assets in business correlated (Horizontal), the 

approach regarding the specific item didn’t followed a standardized decision process or 

a predefined approach for taking the decision, was the result of a correlated investment 

decision product of the expansion plans of the group. 

Another significant reference point to understand the Italcementi position is its 

importance as a customer around the world, as can be observed in the figure 4.9: 

 

 



 

68 
 

Figure 4.9: Italcementi Paper Bags vs. World Production 
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Figure 4.10: Suppliers Market Share for Italcementi 
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the moisture that could affect the cement in some locations and also depends 

on the specific market practices. The film could be HDPE (High-density 

polyethylene) or a Bio Film. 

 Paper color of outer ply: it’s a less affecting specification in the price, but 

anyway it’s considered among the cost factors. The external layer of paper of 

the bag could be either the natural color of the Kraft process (Brown) or 

bleached paper (White) 

The first two specifications, the bag dimensions and the number of plies (+ paper 

weight) constitutes the information required for calculate the total weight of paper used 

to produce the bag, and therefore the information needed to understand the main cost 

driver, which is the paper.  

On the analysis performed in the study case, the total paper weight per item was 

calculated, getting the perspective of the costs from the paper point of view on each of 

the suppliers, and getting an approximate influence of the paper on the final price. The 

table 4.4 shows the calculated influence of each of the 3 main factors on the final price. 

 

Table 4.4: Technical specifications effect on price 

Factor 
Effect on Bag 

Price 

Paper Weight Average of 68.2% 

Plastic Film Up to 20.8% 

Outer ply Color Up to 6.17% 

 

When the analysis shows that the paper weight constitutes such a big influence in the 

price, another crosscheck could be done to confirm the results. In this case, a 

comparison between the international prices of Kraft Paper (Used for Bags Production) 

and the average prices for the Italcementi group, suggest a dependence of the second 

variable with a correlation coefficient ρ = 0.94; on the other hand the following chart 

also shows that negotiations done intended to reduce the effects of the prices of paper 

in the bag.   

In order to keep the sensitive information of Italcementi under reserve, all the figures 

and tables in the next chapters will be presented in a virtual currency called EqUn*. 

The new currency (EqUn*) corresponds to the price in EUR of the less expensive 

specification of paper bag, for the country with the minor cost and quoted by the 

supplier with the lowest prices, therefore one (1) EqUn* correspond to the minimum 

possible price that could be paid for 1.000 paper bags. 
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Figure 4.11: Bags Price vs. Paper Price
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it was encountered that the specifications are strongly linked to the market behavior in 

each country, and that some product presentations that are available in one place, 

can’t be sold in another. For instance in emerging markets the bag of 50 Kg of cement 

content is the common unit, while in the mature markets, especially in Europe, the 

regulations don’t admit such size of cement bag, due to occupational health reasons. 

Regarding the differences between suppliers, the table 4.6 shows an average 

difference up to 48%. In reality prices range from the less expensive item to the most 

expensive one can go from 1.0 to 3.1 EqUn* meaning a wide range of possibilities and 

(310% vs. 48%) implying that allocation exercises and prices comparisons are difficult 

to do between average prices by country, and instead is required the definition at 

particular item level. 

 

Table 4.6: Italcementi Paper Bags Price by Supplier 

Supplier % Quantity 
Price Price 

(EqUn* / x1000 Bags) (EqUn* / Ton Paper) 

Supplier X 24.08% 1.41 12.54 

Supplier Y 18.73% 1.41 12.54 

Supplier Z 10.70% 1.41 12.54 

Supplier B 10.45% 1.26 12.92 

Supplier C 7.51% 1.32 10.28 

Supplier D 6.16% 1.72 15.99 

Supplier E 3.63% 1.55 16.68 

Supplier F 3.57% 1.87 15.88 

Grand Total 100.00% 1.48 12.67 

 

Lastly, when the price per Ton of paper paid by the company is compared with the 

international prices of the paper for the same period, we obtain the influence of the 

paper in the price of 68%. This figure will be also similar to the participation of this item 

within the cost structure of the bags in the “produced part” analysis. 

 

4.3.5. The paper bags: Produced Part 

 

The paper bags production plants located in the “Country Africa-A” are currently 

supplying just the local production facilities, as discussed before. Now in order to 

understand the size of the facilities, the distribution of internal and external customers 

versus the total capacity should be evaluated. The obtained proportions are the 

following: 
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Table 4.7: Distribution of Customer Base for Italcementi Bags Production 

Destination % Quantity 

Italcementi Internal Use X % 

External Customers Y % 

Available Capacity (Free) 15.0 % 

Total Capacity 100% 

(The Detailed proportion is confidential) 

Considering the production capacity of the company’s bags plants and the total amount 

of paper bags used, it can be concluded that the available capacity in this country, is 

proportional to the 28.4% of the total group needs, therefore implying that this capacity 

could be used for further internal needs of the company in other locations. The 

available capacity is bigger than the requirements of one complete subsidiary. 

Regarding the production costs, the table 4.8 shows the cost structure of the own 

production facilities, including the main costs from the marginal analysis perspective, 

meaning the classification of costs elements in either fixed or variable.  

Table 4.8: Cost Structure for Italcementi Bags 

Concept 
Expected Cost 2012  
(EqUn* / x1000 Bags) 

% Weight 

Kraft Papers 1.133 69.7% 

Stripes 0.088 5.4% 

Ink & Other Consumable 0.053 3.2% 

Power 0.003 0.2% 

Other Variable Costs 0.006 0.4% 

Total Variable Cost 1.283 78.9% 

Fixed Cost 0.342 21.1% 

Total Cost (Estimated) 1.625 100.0% 

 

The table above was calculated also with the current real production and not with the 

total available capacity, meaning that with full capacity the unitary fixed cost could be 

reduced.  

Considering that the fixed costs of the production plants are being covered with the 

actual sales to external customers and the internal consumption as well, a scenario for 

the make-or-buy decision in other countries could be done using just the marginal cost, 

meaning the use of the variable portion of the cost as the internal transfer price for 

other subsidiaries. This condition could make the Italcementi’s bags production plants 

in North Africa competitive in relation with external supplier prices for other countries. 
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5. MODEL DEFINITION 

 

Figure 5.1: Model for Make-or-buy Decisions in GPS Context 
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The following chapter presents the generalization of the model applied for the decision 

making process regarding the Make-or-Buy approach for Italcementi Packing solutions. 

This model is proposed as a result of the needs of the particular case study in a context 

of Global purchasing strategy and the theoretical bases encountered during the 

literature review, which from different sources and approaches makes together a good 

fit for solving the stated questions. 

The model is presented as an algorithm with a successive series of steps that should 

be completed until the end in order to arrive to a decision with enough reliability. The 

process is also an attempt to standardize somehow the decision function within the 

company, looking for a result aligned with the general policies and company interests. 

The algorithm proposed includes the characteristics of a recursive algorithm, or an 

iterative process, since different scenarios that could be considered are analyzed under 

the same procedure and the process continue once the totality of scenarios proposed 

were evaluated. 

Moreover, the process in the figure 5.1 is divided in three phases in order to facilitate 

the explanation of the algorithm to the managers and analysts that could be applying 

the approach. The three phases are: firstly, the diagnostic phase; secondly, the 

economic component analysis and thirdly, the strategic component analysis. 

 

5.1. Diagnostic phase 

 

The diagnostic phase is the initial part of the decision making process and is crucial to 

end with an adequate decision based in information reliable and with a proper analysis. 

The diagnostic phase in this model is the beginning point and not the definition of the 

items that should be analyzed; for the make-or-buy model proposed, in opposition to 

the general framework described in the theory, the analysis stands in the point when 

the company have a specific interest in given item, therefore intends to do an exercise 

of reasoning when the opportunity is detected and not in an random search of items 

that could be produced by the company. 

The diagnostic phase includes three parts, in one side the understanding of the actual 

purchasing conditions and the market for the given item, on the other side the 

diagnostic of the current production of the item when the company do so, and lastly the 

definition of variables that will be important for the analysis as well as the proposed 

scenarios that should be tested.  

 

5.1.1. Diagnostic of purchasing market 

 

Independently of the answer to the question “Does the company produce the given 

item?”, the analysis of the current market and the general situation of the company 

regarding the item, should be done. 
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Firstly it is important to understand the specific needs of the company in relation with 

the item; since the company that applies the model is an organization within the Global 

Purchasing context, this information should be obtained from all the subsidiaries an 

locations where the item is needed: 

 The technical specifications of the item, according to the needs of each country. 

The item being evaluated could be used with different specifications across 

locations, therefore requiring the detailed “Need”; something crucial to any 

purchasing process 

 Among the technical features, the main cost drivers should be analyzed, the 

idea is to clarify which characteristics of the item affect directly or indirectly the 

price and to what extent. 

 The quantities required per country according to each predefined item 

specification 

On the other hand the context of the organization, the supply market and the policies of 

the organization regarding that market, should be reviewed: 

 The market of the given item should be clearly mapped, meaning the market 

share of the suppliers according to their importance for the company and also 

the position of the company versus the supply market 

 The available prices, prices trends and variations of price among locations of 

the organization should be gathered as well, aiming to identify cost reduction 

opportunities from the purchasing point of view. 

 The strategies that the organization defined regarding the item should be also 

considered an important input for the model. In this point the group making the 

decision should understand the strategic position of the item (i.e. with respect to 

purchasing portfolio model) and, if it belongs to the core business of the 

company or not. 

 Other strategic considerations are: the way in which the company manages the 

relationships with its suppliers, the processes followed in the purchasing area 

and the general policies regarding contract management and supplier selection. 

  

5.1.2. Diagnostic of current production capacity 

 

When the company owns production facilities or subsidiaries dedicated to the 

production of the item under evaluation, the diagnostic phase is extended further. 

Consequently the model requires looking at the implications of owning a factory; both 

from economical and strategic perspective: 

 The owned facilities probably produce one part for the internal consumption and 

another one for external customers; therefore it is required to check the 
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proportion of sales to the type of customer, internal vs. external and the types of 

products offered to other companies, a change in this proportion should be 

understood also from the competitor’s point of view. 

 The available capacity remaining after the compromises with the actual 

customers are covered is a crucial input for the model. The aim of knowing the 

total and the available capacity is to include this information in the stage of 

building scenarios, given that free capacity for internal use is an opportunity that 

should be evaluated. 

 The subsidiary producing the item could have a separated set of performance 

indicators, not just from the production point of view but also from the financial 

perspective. Here is vital to understand if the company is currently covering the 

fixed cost of operation. 

 The policies regarding transfer prices between subsidiaries of the company and 

the way they have been managed is an input the makes comparable or not the 

prices with an external supplier. Different policies could be defined depending 

on the strategic importance of the item and the financial situation of the 

subsidiary that produces the item. 

 

5.1.3. Definition of variables and scenarios 

 

The variables to take the make-or-buy decision depend on the specific company and 

item being evaluated, however there is a starting point proposed in the model and is 

the use of the framework for this type of decisions stated by Cánez, Platts & Probert 

(2000). The variables from the strategic perspective could be some of the ones 

proposed by that framework but also the additional ones that require the company 

according to their particular policies 

Regarding the economic considerations, the analysis will be performed following the 

Total Cost of Ownership (TCO) approach. Therefore the elements that constitute the 

decision are the cost drivers identified in the diagnostic stage, plus the other costs that 

could make part of the real purchasing cost and are not included within the item price 

from external suppliers or transfer prices. Coming back to the literature review, Alard et 

al. (2010) recommended the inclusion of this type of costs: Contract price, Strategic 

procurement, Operative Procurement, Transport / Logistics, Usage of the procurement 

object. 

On the other hand the TCO calculated when the item is produced by the company and 

dispatched to other destinations from the same group, the variables related with the 

specific production cost and logistic should be also included. 

The following figure summarizes the suggested factors, performance indicators and 

TCO elements to consider in the model: 
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Figure 5.2: Variables Make-or-Buy Decision for proposed model
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5.2. Economic analysis phase 

 

The second phase of the algorithm constitutes the economic analysis. The proposed 

model is based in the TCO philosophies and is complemented with concepts such as 

the optimization in the allocation of suppliers and the financial evaluation of projects. All 

this concepts come together in an iterative process that goes through each of the 

previously defined scenarios. 

The second phase considers as well three types of analysis: the Total cost of 

ownership (TCO) definition for the alternatives, the allocation processes for external 

suppliers and internal production, and the feasibility evaluation of the projects (if 

required) 

 

5.2.1. TCO Definition 

 

The aim of the TCO definition stage is to create a set of comparable costs among 

options of different sources, either internal or external to the organization control. As a 

default requisite the TCO for the purchasing case alternative should be calculated, the 

final version includes the variables defined in the first phase but here we have a 

suggested version of the TCO structure for the default case: 

 

Table 5.1: TCO structure – Purchased item case 

Elements 
Value 

(EUR/Unit) 

Purchasing Price 

Transportation Costs 

X1 

X2 

Inventory Costs 

Quality Costs 

X3 

X4 

TCO per Unit 
4

1

Xi  

 

The fists two elements ere the one typically used for the supplier selection in a 

company oriented just to the lowest price policy; the other costs are internally 

generated, in general by the activities linked to the purchasing function, and the costs 

of using it. All of them added constitute an approximation to the true cost of the item. 
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Another significant remark regarding the TCO calculation is that the specific needs of 

each subsidiary should be considered, therefore the structure of the TCO will be 

standard for a given item, but the final value will change according to each location, at 

the end a TCO is obtained for the subsidiaries or countries where the scenario is being 

evaluated. 

The other groups of alternatives that modify the definition of the TCO structure are the 

scenarios with owned capacity for the production of the item. When this is the case, the 

Purchasing price is replaced by the production costs plus the profit of the subsidiary, 

depending on the company policies; here the problem is related with the definition of 

transfer prices between subsidiaries.  

When the owned capacity is consider there are two possible scenarios, the ones that 

include a new investment project, or the ones that consider the already running 

facilities.  

 

Table 5.2: TCO structure – Internally produced item (With Marginal Cost) 

Elements 
Value 

(EUR/Unit) 

Variable Production Costs X1 

Transportation Costs X2 

Inventory Costs 

Quality Costs 

X3 

X4 

TCO per Unit 
4

1

Xi  

 

In the table 5.2 the TCO structure for an internally produced item is done, when the 

policy is to define the transfer price just considering the marginal costs, meaning that 

the internal customer will pay a transfer price that covers just the variable production 

costs. This approach could be addressed just if the actual financial of the production 

facilities is stable and the fixed costs are already covered by the other customers. 

On the other hand, if the fixed costs are not totally covered, or the policy is to transfer 

prices equivalents to those applied to external customers, the TCO should include the 

fixed costs and if desired, a profit margin for the subsidiary producing the item under 

evaluation; this TCO structure is shown in the table 5.3 
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Table 5.3: TCO structure – Internally produced item (With Fixed Costs) 

Elements 
Value 

(EUR/Unit) 

Variable Production Costs 

Fixed Production Costs 

Profit margin of subsidiary 

X1 

X2 

X3 

Transportation Costs X4 

Inventory Costs 

Quality Costs 

X5 

X6 

TCO per Unit 
6

1

Xi  

 

The last possibility, as mentioned above, includes the creation of a new investment 

project. In such a case the decision should be oriented to the “make” case just when 

the transfer prices includes the totality of elements considered in the previous table 

(5.3) plus the amortization of the investment done; otherwise the new investment 

evaluation will be incomplete and the company could be addressing a project that is not 

really beneficial. The structure in this case will look similar to: 

 

Table 5.4: TCO structure – New Investment Project 

Elements 
Value 

(EUR/Unit) 

Variable Production Costs 

Fixed Production Costs 

Profit margin of subsidiary 

X1 

X2 

X3 

New Investment Amortization X4 

Transportation Costs X5 

Inventory Costs 

Quality Costs 

X6 

X7 

TCO per Unit 
7

1

Xi  
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5.2.2. Allocation Processes 

 

Once the prices have been defined for the different scenarios, the allocation process 

could be performed. Those prices should be adjusted to the specific requirements of 

each country/subsidiary requiring the item, meaning that the prices should be 

comparable independently of the origin (internal / external). 

The allocation process could be done in a separated way for the external suppliers and 

then, as part of the iterative process, the contract winners could be compared with the 

internal production options in another allocation exercise. There is no need to compare 

the own produced items with all the suppliers, but just with the best ones. 

Moreover, the suggested methodology for this allocation in the proposed model is the 

definition of a linear programing problem. This problem should contain an objective 

equation and several restrictions. The process will be done optimizing the objective 

function in order to obtain the best of the selected “performance indicator”. In general if 

the performance indicator defined was the Total Cost, the program should minimize the 

cost objective function. 

The generic equations that could be utilized for the optimization stage, taking as unit of 

analysis one specific country, are the following: 

 

Variables: 

                           

                                                                 

                                                 

                                                                 

                                                                  

                                                       

                                                         

                                                   

 

Objective Function: 

             ∑   

 

   

       ∑∑           

 

 

 

 

 ∑         
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Restrictions: 

∑     

 

 

          

∑∑    

 

 

 

 

    

∑     

 

 

                 

                    

 

Additionally to the previous proposed equations, the model can include additional 

restrictions, for instance if a supplier negotiation outcome is that the quoted prices are 

supported just with a given minimum share of the allocation, there should be an 

additional equation indicating the minimum proportion to allocate at such supplier. 

 

5.2.3. Feasibility Analysis 

 

The last stage of the second phase is the verification required after the allocation 

process was done, here it is checked if the quantities allocated to the own production 

facilities justify keeping the operation. 

Furthermore, if the owned capacity in the scenario is the product of a new investment 

project, the financial viability of the project should be evaluated. In that case at least 

three conditions should be accomplished: 

 

 To achieve the break-even point of the project or the current production facilities 

(this last one when the fixed costs are not being covered with sales to external 

customers) 

 The payback period of the project, could be evaluated as the proportion of the 

investment versus the savings obtained making the item internally. The payback 

period should be maximum the one defined in the policies of the company, in 

general this period is different if the project makes part or not of the core assets 

of the organization. 

 The NPV (Net Present Value) of the project should be consequently cero or 

positive, considering the capital cost of the organization. 
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5.3. Strategic analysis phase 

 

The last phase of the analysis provides the final results and intends to combine the 

economical and quantitative variables with the more qualitative elements of the 

decision. The approach selected to perform the strategic analysis was the analytic 

hierarchy process (AHP) since is a valid approach to transform subjective judgments 

regarding qualitative variables into a quantitative scale in which the importance of the 

variables and the priority of the alternatives is compared. Finally the decision should be 

taken by the group of managers with the authorization level and knowledge to approve 

the projects and take the decisions; the results of the model are a suggestion that they 

could use to take the final decision. 

 

5.3.1. AHP for strategic component 

 

The AHP process in the proposed model will be done applying the hierarchy of factors 

shown in the figure 5.3. This hierarchy contains initially one level of factors, but could 

be extended further to a second level with sub factors for each of the main 4 factors 

linked to the goal. The factors and sub factors are the ones selected in the first phase 

of the process, but now the managers should qualify each of them according to a 

standard scale from 1 to 9 in order to obtain the weight of the factors in the overall 

decision. 

 

Figure 5.3: Factors Hierarchy for Make-or-Buy Decision 
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The next step is the evaluation of the priority of each alternative, according to the AHP 

method as well; however this rating methodology is applied for three of the four factors, 

the ones highlighted in blue in the figure 5.3. These three factors are the ones with sub 

factors attached to a subjective judgment, while the factor cost (highlighted in green) 

was previously evaluated in the economic analysis of the model. 

The table 5.5 shows the model of matrix that should be constructed for the first level of 

factors in the make-or-buy decision. This matrix presents a column with the eigenvector 

(ω) calculation based on the procedure of Coyle G. (2004). 

 

Table 5.5: Pairwise Comparison Factors Make-or-Buy 

 E1 E2 E3 E4 
Eigenvector 

(ω) 

Technology & 
Manufacturing 

Processes 
(E1) 

1                
√∏     

 
   

 

∑ √∏     
 
   

  
   

 

Cost (E2) 
 

    
 1           

√∏     
 
   

 

∑ √∏     
 
   

  
   

 

Supply Chain 
Management 
& Logistics 

(E3) 

 

    
 

 

    
 1      

√∏     
 
   

 

∑ √∏     
 
   

  
   

 

Support 
Systems (E4) 

 

    
 

 

    
 

 

    
 1 

√∏     
 
   

 

∑ √∏     
 
   

  
   

 

 

In order to validate the results of the AHP application the Consistency Ratio (CR) 

should be calculated, for each of the matrixes, meaning the factors matrix and the 

qualification of alternatives as well. 

The calculation of this Consistency Ratio (CR) will be done following the rule of Saaty 

(1990), he demonstrated that the following theorem is true when the matrix is 

consistent: 
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An approximation of the value      is the computation of the average of the values 

obtained when dividing each of the elements of the vector     by each of the 

elements in the vector ω. Consistency index 

                  (  )  
      

   
 

                  (  )  
  

             (  )
 

The values of RI correspond to some values presented by Saaty, those values 

correspond to the index calculated for a series of random matrixes, therefore when the 

CR is calculated the result should be about 10% or less, which indicates that the 

estimation of ω is good and is not similar to the outcome of a random qualification of 

factors. The table 5.6 presents some of these values: 

 

Table 5.6: RI values for the AHP Methodology 

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

RI 0 0 0,58 0,9 1,12 1,24 1,32 1,41 1,45 1,49 1,51 1,48 1,56 1,57 1,59 

(Source: Coyle G., 2004, p. 11) 

 

In the same way, this calculations should be done for all the matrixes regarding the 

second level of factors (When apply) and the priorities of the different alternatives 

versus each of the factors. 

 

5.3.2. Final decision 

 

A final result is obtained computing the results of the economic part of the model with 

the strategic part into a single priority of alternatives, considering the weightings 

assigned in the AHP method. 

The final decision is therefore taken by the group of managers authorized to approve 

this kind of project and with the expertise to select one or another alternative evaluated, 

the final priority obtained is a reference point to take de decision, but the judgment of 

the experts is required to ensure the reliability of the decision taken.  
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6. APPLICATION OF MODEL IN CASE STUDY 

 

The following chapter continues with the case studied presented in the chapter number 

4. The following sections will summarize the application of the proposed model in the 

case study for the Paper Bags in Italcementi group. 

All the quantities, Values in Real currencies, name of suppliers, Countries and sensitive 

data was modified in order to keep the confidentiality of the information as requested 

by the company. Therefore what is presented is just a small part of the calculations 

behind the case, but will be enough to clarify how was operationalized the model in a 

practical case and the results obtained through the process. 

 

6.1. Data gathering 

 

The data gathering for each of the phases of the decision model was quite different, 

given that each of the stages involves a different analysis methodology that 

consequently implies a different origin of data. 

The Data gathering could be summarized by recalling the sources explained in the 

methodology chapter (Section 2.4) according to the phase where they were used: 

 

 First Phase: 

In the diagnostic phase of the case, the quantitative information and numerical 

data regarding prices and costs, was obtained from internal documentation of 

the company, public documents available in the investors relations policy, 

Request of Quotations done in the past, and some unstructured interviews 

(telephone contacts and e-mails) regarding appreciations of costs by people 

managing the purchasing in the headquarters and subsidiaries; also there was 

participation of the subsidiary that produces the paper bags for the internal 

use, from this subsidiary the key information was the knowledge regarding the 

process and the basis for building up the scenarios to evaluate. Regarding the 

strategic considerations and variable the choices were done with the support 

of the management and buyers of the OPEX department. 

 Second Phase: 

For the detailed quantitative analysis of the economic component, it was 

necessary to perform some additional Request for Quotation (RFQ) to external 

suppliers of bags, logistic services and transportation and Technology 

producers. On the other hand it was necessary the use of the databases of the 

World Trade Organization to collect the applicable custom duties for the paper 

and the paper bags in different countries, the databases of the international 
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prices of paper and other raw materials, and the internal reports of the company 

done by the financial department that contains the summary of the main 

economical figures of each of the countries where the group operates, this 

reports includes information regarding exchange rates variation, labour costs, 

political issues, GDP evolution, energy costs, and other construction industry 

related indexes. On the other hand the scenario built for a new project was 

constructed based on the information provided by one of the suppliers and 

contrasted with the own production facilities of the company 

 Third Phase: 

The third phase, containing the strategic component analysis, required some 

semi structured interviews of the people working in the OPEX department in 

order to collect the input data for the AHP model, consequently for the rating 

and qualification of priorities of the factors a workshop with the manager and the 

buyer of the OPEX area was done, collecting their judgments about the 

importance of each of the variables and the grading of the alternatives with 

respect to those variables. 

 

6.2. Application of model 

 

6.2.1. Diagnostic of needs, market and own facilities 

 

During the development of the (4) fourth chapter, where the case study was introduced 

and the detailed analysis of the current make or buy approach was done, a major part 

of the information required for the diagnostic stage was already shown. The following 

section presents just the information that was not explicitly presented in that chapter 

and that makes part of the diagnostic phase according to the model. 

On one side the current purchasing market and the behavior of prices was approached. 

One of the main outcomes is the definition of the specific needs of the organization and 

the main technical features that affect the price of the purchased product. In order to 

organize the work, a table with the main specifications and overall needs was done.  

The construction of the table 6.1 containing the company needs includes the following 

considerations: 

 Out of the 21 companies were the company is current operating, the analysis 

involved 6 countries that represent the 87% of the total amount of purchased 

paper bags. The countries in America where excluded from the scenario 

analysis given the internal administrative differences between the American 

subsidiaries and the other members of the group, on the other hand the logistic 

implications related with the scenarios selected were not adequate for thinking 

in a change of purchasing source in this moment for those subsidiaries. On the 

other hand the internal needs of the country where the company actually 
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produces the paper bags, were not included as part of the destinations to 

evaluate since the current approach in that location is not going to be changed 

according to the company policies (it will continue with the supply of bags by the 

own subsidiary in charge of that.)  

 Given that some technical characteristics of the references bought by the 

company are not affecting the price significantly (i.e. printed related features), a 

redefinition of references was done. From the 340 references bought by the 

company, four technical characteristics were used to create new references 

with significant price variation between them, this with the aim of not evaluating 

two similar references within the model with separated reference code, instead 

with an unique reference code or index, the algorithm and the number of 

equations required in a linear programming phase, were significantly reduced. 

To give an example, the format for identifying the new references was the 

following: “35Kg / 85-75 / HDPE / White“ in this classification the four variables 

considered where the cement content in the bag (35 Kg), the specification of 

paper weight and quantity of plies in the bag (85 gr – 75 gr), the inclusion or not 

of plastic film (HDPE) and the color of the outer ply (white). Doing this process 

for the six selected countries, the final number of different references was 31. 

 

Table 6.1: Consolidated references and requirements per item 

Country Item_Ref 
Bag Weight 

[gr] 
Quantity 

['000] 

Country Europe-C 1 84.8 35.0 

Country Europe-C 2 83.7 443.0 

Country Europe-C 3 83.7 28.5 

Country Europe-C 4 88.6 11.8 

... ... ... ... 

Country Europe-A 26 87.4 22.4 

Country Africa-B 27 124.2 3,530.0 

Country Africa-B 28 131.1 2,747.7 

Country Asia-A 29 147.3 805.9 

Country Asia-A 30 147.3 233.4 

Country Asia-A 31 158.2 3,348.9 

Total Quantity 24,738.2 

 

6.2.2. Definition of variables for decision making 

 

After reviewing the company needs and collecting information related with internal 

production costs and suppliers prices (used in second phase), the variables for the 

case were agreed with the company: 
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 The main economic driver defined is the total cost of the overall solution, 

meaning the total cost of ownership of the items bought adding the needs of the 

analyzed countries were the product is currently purchased (excluding the cost 

of the internal consumption of the African country that produces the bags for the 

group). This economic driver makes reference to the “performance indicators” 

proposed in the model and based on the theoretical framework.  

 The TCO variables agreed to include in the analysis are classified in four 

categories: first, the elements related with purchasing price or production costs, 

second the transport elements, third the inventory costs and finally the quality 

effect. 

 Since the selected approach is the Total cost as the performance driver, it is 

logical to define as trigger for the decision process, the cost reduction. However 

there is a second trigger that leads the initiatives internally in the company for 

thinking make-or-buy decisions: the balance of capabilities. Since there is a 

supplier holding a big part of the total purchased amounts and this supplier is a 

gross producer of paper bags vertically integrated with presence all over the 

world, the company needs mechanisms to equilibrate the market while using 

the own capabilities. 

The strategic related variables that were included during the AHP section were the 

following: 

 Technology & manufacturing Processes:  

The factors agreed with OPEX management for this area were Technology & 

Equipment, Ownership of the process, Ability to cope with volume changes and 

quality measures. Among the reasons for selecting them it can be considered 

the intangible asset that represent the knowledge of the production process of 

one of the main categories of expenditure, the effect of the quality in the 

packing lines of cement and the high capacity required to respond for the needs 

of the company and the changes in those needs.  

 Supply Chain Management:  

Three factors are considered within this area, the supplier selection process, the 

cost reduction activities with the supplier and the delivery conditions. 

 Support Systems:  

Basically the factors that OPEX considers important in this area are the 

engineering changes system of the alternatives and the technical support 

available by one or another solution. In this case for instance, a company fully 

dedicated to the production of an specified item could offer incremented 

expertise in comparison with the own resources when the item is not part of the 

core components. 
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6.2.3. Definition of scenarios 

 

The case study was constructed with the evaluation of three alternatives in the make-

or-buy approach for the paper bags: 

 

a) Keep Current Situation 

The first alternative is the default option which is to keep the current situation of 

purchasing in all locations except the country where the bags are produced by 

Italcementi (“Country Africa-A”). Under this scenario the current allocation of 

suppliers for the year 2012 is the starting point. Meaning that the prices 

considered are the ones of the suppliers selected for each of the items in the 

contracts already signed and after the standard selection process of Italcementi 

explained in the chapter four. In this alternative make vs. buy proportion is 28% 

vs. 72%. 

There is one variation in the way to approach the current situation, and is the 

price used to compare alternatives. While the company uses the purchasing 

price, the model proposed suggested the use of the TCO approach aiming to 

include aditional variables not related with price. 

 

b) Own Facilities in “Country Africa-A” 

The second alternative consists in the use of the available capacity for bags 

production in the “Country Africa-A”; as was observed in the chapter 4, this 

production facilities have 30.3% of available capacity which is equivalent to the 

28.4% of the overall group needs. 

The owned facilities currently are supplying just the local subsidiary needs, but 

these resources are not being used to fulfill the needs of other countries. 

Therefore there is a good opportunity for the saturation of capacity in the plant. 

Since the subsidiary is currently covering the fixed costs of operation, the 

management team in that country agrees with the definition of transfer prices 

based in the variable part of the costs, in order to make the subsidiary more 

competitive in relation with the external suppliers. 

 

c) New Project in “Country Asia-A” 

Given the good market trends of the Asia area for the Italcementi group, the 

growing level of sales and therefore the trend to increment paper bags 

consumption, a new project for starting own production facilities in this region 

could make sense; consequently the third alternative evaluated considers the 

installation of a new production line in the “Country Asia-A”. 
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The new project includes the installation of a single production line for paper 

bags in a location close to the main cement plant in that country, on the other 

hand the process line that will be installed in the project will be an used group of 

equipments quoted at the prices of “used equipment in good state” but requiring 

an overhaul of the conditions. The Warehouse that will be used for the project is 

rented according to the usual market prices of the region.  

 

6.2.4. TCO current suppliers and allocation 

 

The TCO for the current situation was calculated with starting point in the awarded 

suppliers selected by the company through their e-procurement platform software. One 

of the tools included in their system (BCS – Bravo Solution Collaborative Sourcing) is 

an optimization software that works in a “black box” were the input are the needs of the 

company and a series of predefined restrictions like maximum percentage per supplier 

minimum number of suppliers per country, etc. since this tool analyze item by item to 

define the awarding suppliers the current market situation was based on this tool. 

However in the other alternatives the allocation process is done with the linear 

programming equations suggested in the model of this thesis and supported on the 

analysis tools of Ms Excel ®. 

The TCO elements in the current market case where the following: 

 

Table 6.2 TCO Elements for Paper Bags Case 

Element Calculation Method 
Average 
Weight 

Purchasing 
Price 

Supplier price 
for paper bag 

(DDP) 

The actual prices are compared in the same 
currency; however the quotations in some 
countries are done in the local currency and 
then converted with an official rate by the 
European Central Bank. 

98.0% 

Transport 
Cost 

International 
Transport 

All the prices of external suppliers are quoted 
with the Incoterm DDP, therefore the 
transportation is included in the purchasing 
price for the first alternative, the 
transportation becomes a factor to include in 
the scenarios with own facilities 

0.0% 

Local Transport 0.0% 
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Table 6.2 TCO Elements for Paper Bags Case (Cont’d) 

Element Calculation Method 
Average 
Weight 

Inventory 
Cost 

Warehouse Cost 

The warehouse cost is calculated with the 
average lead time for the current suppliers; 
the space required in a warehouse when the 
bags are stored in pallets of 105 x 125 cm in 
two levels and the annual cost per M2 of 
warehouse in Italcementi. 

0.7% 

Capital cost 

The Capital cost is calculated with the average 
inventory amount of bags (Cycle stock + 
security stock), the purchasing price of the 
bag and the standard capital cost rate used by 
Italcementi of 6% 

0.5% 

Quality 
Cost 

Cement losses 
(Due to Sacks 

Breakage) 

The "Breakage Rate" is an index that 
measures the number of sacks that are 
broken during the filling process in the 
cement packing automatic lines, this index 
limits are contractually defined and affect the 
cost in a value proportional to the quantity of 
cement lost when a Sack is broken by the 
value per metric ton of packed cement. 

0.7% 

Sacks rejection 

Other sacks that are rejected in the cement 
packing line but before the filling point, are a 
quality factor but the effect on the cost is 
lower since don't considers the value of the 
cement. 

0.1% 

TCO Purchased Sack   100% 

 

The analysis of the current TCO situation shows an important result regarding the 

worthiness of continuing the calculations with all the TCO elements; since the 

purchasing price (with transport costs included) makes the 98% of the actual “true cost” 

of the paper bag, it can be concluded that performing the economical side analysis and 

therefore an approximated allocation of suppliers based on purchasing prices is not a 

mistake after all for the specific case evaluated in the present thesis. However the 

model requires to be applied with the whole set of concept when the item considered is 

another one because the weight of the purchasing price within the TCO will be lower in 

each particular situation. In the calculations of the own production facilities alternatives 

the Inventory cost and the Quality cost were added just as a proportional percentage of 

the figures obtained for the current market, therefore is a part of the TCO that will not 

generate any effect on the decision. 
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The table 6.3 presents a sample of the allocation results and TCO calculation for the 

current suppliers, as in the other cases the real quantities are not presented and the 

currency used is the virtual currency defined for this thesis (EqUn*): 

 

Table 6.3: TCO and Allocation current suppliers 

Country
Item 

Ref
Supplier Q ['000]

Price DDP 

[EqUn*/ 

x1.000Pc]

Inventory 

Cost

Quality 

Cost

TCO 

Purchased

Total 

Expenditure 

[EqUn*]

Country Europe-C 1 Supplier A 35 1.333 0.016 0.010 1.359 47.6

Country Europe-C 2 Supplier A 391 1.014 0.012 0.008 1.033 404.5

Country Europe-C 2 Supplier B 52 1.059 0.013 0.008 1.080 55.7

Country Europe-C 3 Supplier A 29 1.121 0.013 0.008 1.143 32.6

Country Europe-C 4 Supplier A 12 1.417 0.017 0.011 1.445 17.0

... ... ... ... ... ... ... ... ...

Country Europe-A 26 Supplier A 22 1.215 0.015 0.009 1.239 27.7

Country Africa-B 27 Supplier N 200 1.388 0.017 0.011 1.415 283.0

Country Africa-B 27 Supplier C 810 1.308 0.016 0.010 1.333 1,080.0

Country Africa-B 27 Supplier L 120 1.376 0.017 0.010 1.403 168.4

Country Africa-B 27 Supplier A 2,400 1.346 0.016 0.010 1.372 3,293.4

Country Africa-B 28 Supplier C 1,327 1.329 0.016 0.010 1.355 1,798.4

Country Africa-B 28 Supplier L 189 1.376 0.017 0.010 1.403 265.2

Country Africa-B 28 Supplier A 1,232 1.339 0.016 0.010 1.365 1,681.3

Country Asia-A 29 Supplier A 806 1.565 0.019 0.012 1.596 1,285.9

Country Asia-A 30 Supplier G 233 1.672 0.020 0.013 1.705 398.0

Country Asia-A 31 Supplier G 706 1.672 0.020 0.013 1.705 1,203.5

Country Asia-A 31 Supplier H 782 1.510 0.018 0.011 1.540 1,203.4

Country Asia-A 31 Supplier A 1,862 1.635 0.020 0.012 1.667 3,103.4

24,738 37,103.4Total Quantity Total Value

 

The previous calculations give us a comparison point for the overall cost of a 

determinate alternative, in order to get a viable scenario from the economical point of 

view, an alternative overall cost should be inferior to 37.103,4 EqUn* which is the 

expected value to pay by Italcementi to external suppliers in the 6 countries analyzed in 

the model and adding all the 31 references created. 

 

6.2.5. TCO and allocation Own Facilities in “Country Africa-A” 

 

The cost structure of the own production facilities, the variations of price according to 

the product characteristics and the quoted international freight rates and customs in 

each country of destination were used to calculate the TCO per each item considering 

the differences in specifications, therefore defining a value comparable with the ones 

quoted DDP by the external suppliers in the default alternative. 
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The constitutive elements of the TCO where: 

 Paper cost, according to the prices negotiated by Italcementi for the year 2012 

in the “Country Africa-A” and proportional to the paper weight calculated for 

each of de references. 

 Surcharge for paper color of 6.17% when the specification includes bleached 

paper (white) 

 Plastic film surcharge of 9.68% when HDPE or 20.8% when is Bio Film 

 Other variable costs include the average unitary costs for power, ink, stripes 

and other consumables. 

 The transport costs calculated with the quotation of a large international supplier 

of ocean freight logistics. The prices were quoted including the inland transport 

costs and where specified for an unique container type of 40 feet high cube. 

The quantity of bags that could be different according to the size of the bag and 

was calculated with reference to the cement content of the bag (the bigger the 

bag, the content of cement increases) 

 Custom duty is calculated with the database of the World Trade Organization 

(WTO, 2012) for the product code corresponding to Multi-wall Paper Bags (HS 

Code: 4819300020, Schedule B 2011) 

 The Inventory and Quality costs were calculated as a percentage of the price 

since the analysis of the default alternative didn’t showed a significant effect on 

the TCO, the percentages are calculated based on the contractual terms with 

suppliers that should be respected in the same way by the own production 

subsidiary. 

 

Table 6.4: TCO Own Facilities in “Country Africa-A” 

Country
Item 

Ref

Bags per 

Container

Paper 

Cost

Surcharge 

Paper Color

Plastic 

Film Cost

Other 

Variable 

Cots

FOB 

Price

Country Europe-C 1 220.0 0.691 0.043 0.067 0.150 0.950

Country Europe-C 2 220.0 0.681 0.000 0.000 0.150 0.831

Country Europe-C 3 220.0 0.681 0.042 0.000 0.150 0.873

Country Europe-C 4 220.0 0.721 0.044 0.070 0.150 0.986

... ... ... ... ... ... ... ...

Country Europe-A 26 220.0 0.711 0.044 0.000 0.150 0.906

Country Africa-B 27 140.0 1.011 0.000 0.000 0.150 1.162

Country Africa-B 28 140.0 1.067 0.000 0.000 0.150 1.218

Country Asia-A 29 140.0 1.200 0.000 0.000 0.150 1.350

Country Asia-A 30 140.0 1.200 0.074 0.000 0.150 1.424

Country Asia-A 31 140.0 1.288 0.000 0.000 0.150 1.438
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Table 6.4: TCO Own Facilities in “Country Africa-A” (Cont’d) 

Country
Item 

Ref

Transport 

Cost

Custom 

Duty
DDP Price

Inventory 

Cost

Quality 

Cost

TCO Own 

Facilities

Country Europe-C 1 0.078 0.000 1.028 0.000 0.008 1.036

Country Europe-C 2 0.078 0.000 0.909 0.011 0.007 0.927

Country Europe-C 3 0.078 0.000 0.951 0.011 0.007 0.970

Country Europe-C 4 0.078 0.000 1.063 0.013 0.008 1.084

... ... ... ... ... ... ... ...

Country Europe-A 26 0.093 0.000 0.998 0.012 0.008 1.018

Country Africa-B 27 0.097 0.290 1.549 0.019 0.012 1.580

Country Africa-B 28 0.097 0.304 1.619 0.019 0.012 1.651

Country Asia-A 29 0.108 0.135 1.593 0.019 0.012 1.624

Country Asia-A 30 0.108 0.142 1.674 0.020 0.013 1.707

Country Asia-A 31 0.108 0.144 1.690 0.020 0.013 1.723
 

 

Once the TCO per each item produced by the own facilities is calculated, the next step 

is to perform a new allocation in which the actual supplier of the item “competes” with 

the own production facilities. The Solver tool of Ms Excel ® was used to solve the linear 

programming set of equations according to the proposed ones in the section 5.2.2. The 

following is an image of the solver setting of parameters: 

 

Figure 6.1: Example of Solver Setting (Ms Excel ®) for Allocation Optimization 

 

 

In the example the target cell [$H:$34] corresponds to the objective function which is 

the sum of all the expenses in paper bags for both suppliers and own facilities after the 

allocation is defined. The Changing cells [$C$3:$C$33] where the individual allocation 
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quantities by item for the supplier and the own facilities, the restriction equation 

[$C$34<=$C$35] is related with the maximum capacity of the own production plant, 

while for the suppliers we assume in this case infinite capacity (Not a fixed one as 

proposed initially in the model), finally all the other restriction equations are related with 

the condition of non-negativity of values for the allocated quantities. The table 6.5 

presents some of the values obtained and the total expenditure according to the TCO 

model. 

Table 6.5: Allocation with Own Facilities in “Country Africa-A” 

Item Ref
Required 

['000]

Allocated 

Own Plant

TCO Own 

Plant

Allocated 

Supplier

TCO 

Supplier

Total 

Allocated

Total 

Expenditure 

Item

1 35 35 1.036 0 1.359 35 36.3

2 443 0 0.927 443 1.039 443 460.2

3 29 0 0.970 29 1.143 29 32.6

... ... ... ... ... ... ... ...

17 2,909 2,909 1.300 0 1.983 2,909 3,781.1

18 247 247 1.272 0 1.712 247 314.2

19 73 73 1.624 0 2.653 73 117.7

... ... ... ... ... ... ... ...

24 419 419 1.094 0 1.360 419 458.6

25 5,959 4,616 0.971 1,343 1.198 5,959 6,089.3

26 22 0 1.018 22 1.239 22 27.7

27 3,530 0 1.580 3,530 1.367 3,530 4,824.7

28 2,748 0 1.651 2,748 1.363 2,748 3,744.9

29 806 0 1.624 806 1.596 806 1,285.9

30 233 0 1.707 233 1.705 233 398.0

31 3,349 0 1.723 3,349 1.645 3,349 5,510.4

Grand 

Total
24,738 11,200 13,538 24,738 32,541.6

 

 

After the allocation process for this scenario, the new total cost obtained is 32.541,6 

EqUn*; additionally there will be a new composition of the Make vs. buy proportion in 

the Italcementi group, as follows: 

Table 6.6: Make vs. Buy proportion “Own Facilities in Country Africa-A” 

  
Italcementi 

Plants 
External 
Suppliers 

Total 

Country Africa-A 27.9% 0.0% 27.9% 

Countries Class A & 
B (90% Pareto) 

28.4% 37.5% 65.8% 

Other Countries 0.0% 6.3% 6.3% 

Total 56.2% 43.8% 100.0% 
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6.2.6. New Project Investment Calculation 

 

As explained at the beginning of the chapter in the scenarios definition, the third 

alternative is the installation of new facilities in the “Country Asia-A”, with used 

equipment, rented warehouse and the training of new people with the support of the 

already owned paper bags subsidiary. The new project main calculations are related 

with the Investment amount required and the operational expenses in an annual basis.  

The Initial step of the project was the calculation of the estimated capacity for the line 

intended to install, and subsequently the labour force required. In this case it was 

defined the creation of 3 working teams working in two shifts to increase the working 

days per year as a result of the rotation in two daily shifts: 

Table 6.7: New Project Production Capacity and team composition 

PRODUCTION LINE CAPACITY

Item Value Unit

Line Speed (Design) 22 Pc/Min

OEE (Overall Equipment Effectiveness) 75%

Real Line Speed [min] 17 Pc/Min

Real Line Speed [hr] 990 Pc/Hr

Working hours per shift 7 Hr / Shift

Daily Shifts 2 Shift / Day

Working Days per year 290 Day / Year

Total Open Hours 4,060 Hr / Year

Estimated downtime and changeover 10%

Total RunTime 3,654 Hr / Year

Projected Sacks Production 3,617 x1.000 Pc / Year  

PRODUCTION TEAM COMPOSITION
 Persons / 

Team

Total 

Persons

Rolls Handling 1 3

Tuber Operator 1 3

Bottomer Operator 1 3

Bottomer Control 1 3

Bottomer Assistant 1 3

Shift Supervisors 2

Electritian 1 3

Mechanical Technician 1 3

Mechanical Assistant 1 3

Rolls Warehouse 1

Finished Product Warehouse 1

Glue Maker 1

Plant Manager 1

Production Planer 1

Maintenance Chief 1

32

1. Working By 

Shits - 

Production

2. Working By 

Shits - 

Maintenance

3. Daily 

Workers

Total Production and Maintenance Team  
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Once the specifications of the plant are defined the following step is to calculate the 

investment required and the operational expenses that at the end are used for the TCO 

calculation and the feasibility analysis. The result of the scouting of machines prices 

and other local costs with the help of the people working in the subsidiary was the 

following: 

 

Table 6.8: Investment and Operational Costs for New Project 

CONCEPT
Value 

[EqUn*]
Concept

EqUn* 

Year

EqUn* / 

x1.000 Pc

Fork Lift Trucks (x3) 332 Stripes 0.105

off-Line Printer 3,687 Ink & Other Consumable 0.053

Tuber 8,534 Power 0.005

Bottomer 15,803 Out Services 0.006

Bundle Counter & Accesories 1,054

Palletizer 2,634

Automation 1 (Tuber - Bottomer) 1,580 Warehouse 266 0.007

Automation 2 (Bottomer - Palletizer) 1,054 Labour 1,147 0.032

Cylinders & gears 211 Training 159 0.004

Spare parts 737 Maintenance 3,562 0.098

VALUE EQUIPMENT 35,625 Management Fees (10%) 574 0.016

Transport equipment 1,233 Other Fixed Cost (5%) 257 0.007

Instalation Cost 2,212

Adaptation Warehouse and Services 527

VALUE INSTALATION & TRANSPORT 3,972

People Training (Initial Stage) 478

Working Capital (2 months) 9,528

Project Mngmt 1,264

Contingency expenses (2.5%) 712

TOTAL INVESTMENT 51,579

Amortization 10 Years 5,158

Value Amortization x 1.000 Pc 0.143

CAPEX OPEX

Total Other Variable 

Costs
0.168

Total Fixed Costs 5,966 0.165

 

Assuming that the allocation process will award the 100% of the installed capacity in 

the new project, the unitary costs were calculated with the production capacity 

saturated. This will serve as an input for the TCO calculation in the 6 selected countries 

for analysis. 

 

6.2.7. TCO and Allocation New Project in “Country Asia-A” 

 

The TCO analysis for the case of the new project has two basic differences in 

comparison with the actual owned facilities: firstly, the fixed cost should be included 

since the transfer prices needs to cover the whole operation of the plant from the 

beginning; secondly, the investment required to start the operation of the plant should 

be amortized in a period of ten years, and the proportional cost should be covered by 
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the transfer prices. All the rest considerations of the methodology were followed with 

the same procedures, just changing the source of the quotations and the prices of the 

main cost drivers, with particular attention to the changes in the paper price and the 

corresponding custom duty for the “Country Asia-A”. The obtained results for the TCO 

calculation in this scenario are the following: 

 

Table 6.9: TCO for New Project in “Country Asia-A” 

Country
Item 

Ref
Paper Cost

Surcharge 

Paper Color

Plastic 

Film Cost

Other 

Variable 

Cots

Fixed 

Costs

Investment 

Amortization

FOB 

Price

Country Europe-C 1 0,818 0,050 0,079 0,168 0,165 0,143 1,424

Country Europe-C 2 0,807 0,000 0,000 0,168 0,165 0,143 1,283

Country Europe-C 3 0,807 0,050 0,000 0,168 0,165 0,143 1,333

Country Europe-C 4 0,854 0,053 0,083 0,168 0,165 0,143 1,465

... ... ... ... ... ... ... ... ...

Country Europe-A 26 0,843 0,052 0,000 0,168 0,165 0,143 1,371

Country Africa-B 27 1,198 0,000 0,000 0,168 0,165 0,143 1,674

Country Africa-B 28 1,264 0,000 0,000 0,168 0,165 0,143 1,740

Country Asia-A 29 1,421 0,000 0,000 0,168 0,165 0,143 1,897

Country Asia-A 30 1,421 0,088 0,000 0,168 0,165 0,143 1,985

Country Asia-A 31 1,526 0,000 0,000 0,168 0,165 0,143 2,002

Country
Item 

Ref

Transport 

Cost

Custom 

Duty
DDP Price

Inventory 

Cost

Quality 

Cost

TCO New 

Project

Country Europe-C 1 0,070 0,000 1,494 0,018 0,011 1,523

Country Europe-C 2 0,070 0,000 1,353 0,016 0,010 1,379

Country Europe-C 3 0,070 0,000 1,403 0,017 0,011 1,430

Country Europe-C 4 0,070 0,000 1,535 0,018 0,012 1,566

... ... ... ... ... ... ... ...

Country Europe-A 26 0,081 0,000 1,451 0,017 0,011 1,480

Country Africa-B 27 0,093 0,418 2,185 0,026 0,017 2,228

Country Africa-B 28 0,093 0,435 2,268 0,027 0,017 2,313

Country Asia-A 29 0,025 0,000 1,922 0,000 0,015 1,936

Country Asia-A 30 0,025 0,000 2,009 0,000 0,015 2,024

Country Asia-A 31 0,025 0,000 2,026 0,000 0,015 2,042

 

Right after the TCO calculation for the new project scenario is performed, the same 

methodology for optimization with the support of the Solver Ms Excel ® tool was done. 

In this case the set of equations was also defined to create a competition between the 

owned facilities in the new project with the current supplier allocation and awarded 

supplier prices. Again the idea is to get the saturation of the new plant capacity looking 

at the minimum overall cost in the objective function.  The table 6.10 shows some of 

the results gotten while doing the optimization of the allocation in the “Country Asia-A” 

scenario: 
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Table 6.10: Allocation for New Project in “Country Asia-A” 

Item_Ref
Quantity 

['000]

Allocated 

New Project

TCO New 

Project

Allocated 

Supplier

TCO 

Supplier

Total 

Allocated

Total 

Expenditure 

Item

1 35 0 1,523 35 1,359 35 47,6

2 443 0 1,379 443 1,039 443 460,2

... ... ... ... ... ... ... ...

8 688 688 1,579 0 1,777 688 1.086,2

9 320 0 1,517 320 1,450 320 463,4

10 60 60 1,807 0 2,295 60 107,8

11 18 18 1,448 0 2,086 18 25,3

12 60 0 1,652 60 1,586 60 95,1

13 10 10 2,417 0 3,147 10 24,2

14 14 0 2,162 14 2,245 14 30,3

15 166 0 1,654 166 1,775 166 293,7

16 12 12 1,539 0 2,122 12 17,7

17 2.909 2.755 1,810 154 1,983 2.909 5.291,0

... ... ... ... ... ... ... ...

30 233 0 2,024 233 1,705 233 398,0

31 3.349 0 2,042 3.349 1,645 3.349 5.510,4

Grand Total 24.738 3.617 21.121 24.738 36.400,0

Capacity 3.617

 

The results obtained in the optimization for the new project scenario, saturated again 

the plant capacity but in this case there was not allocation to the items 29, 30 and 31. 

The allocation to those items was particularly important because are the references 

consumed in the “Country Asia-A”wich for logistic reasons was the expected result 

when the scenario was created. However the final result for the objective function was 

slightly under the values of the default alternative, therefore obtaining somehow a 

saving which is needed to the evaluation of the financial feasibility of the investment. 

The total expenditure obtained was of 36.40,0 EqUn* 

Finally the new proportion of the make vs. buy approach for paper bags in the current 

scenario will be the following: 

Table 6.11: Make vs. Buy proportion “New Project in Country Asia-A” 

  
Italcementi 

Plants 
External 
Suppliers 

Total 

Country Africa-A 27,9% 0,0% 27,9% 

Countries Class A & B 
(90% Pareto) 

9,2% 56,7% 65,8% 

Other Countries 0,0% 6,3% 6,3% 

Total 37,0% 63,0% 100,0% 
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6.2.8. Feasibility of scenarios and comparison 

 

There are several aspects that should be considered when evaluating the feasibility of 

the scenarios in a global purchasing strategy context, including the sensitivity of the 

obtained results, the financial viability of the projects and the alignment of the solutions 

with the original purpose of each alternative. 

It should be acknowledged that two variables are identified as important sources of 

variations: the paper prices and the exchange rate between the local currencies in the 

locations of the alternatives (own facilities and new project) and the Euro (€) 

Regarding the change in the international prices of paper, it was identified that affects 

the 69.9% of the overall TCO value in the “Country Africa-A” subsidiary and the 60.1% 

of the TCO value for the “Country Asia-A” Project. Therefore the trend of the prices in 

this component of the cost will be crucial to engage in a new project and to take 

decisions in a longer perspective. The proposal in this sense is to look at the forecast 

of the prices of paper. 

The following forecast was done using the tools of Minitab ® for the analysis of time 

series. The monthly prices of kraft paper for sacks (RISI, 2012) from the year 2006 to 

April of 2012 were used as input for a Decomposition Multiplicative model, with a 

seasonality of 36 months and specifying the use of both trend and seasonal 

components. The forecast obtained for 24 months shows us the following: 

 

Figure 6.2: Forecast by Decomposition Model of the Paper Prices 
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 The lag of 36 months, initially identified through the use of the autocorrelation, is 

a good fit for the analyzed time series; however such a long seasonality will 

require the use of older statistics in order to increment the accuracy of the 

model. 

 The obtained error of the model was 7.49% which is not a small error but was 

better that the values obtained in other time series models. 

 The general trend of the time series is the reduction in the medium term of the 

prices, but the values obtained of forecast for the first 12 months will show an 

increment of prices, due the effect of seasonality. 

On the other hand, the exchange rate effect identified in the TCO is that a 10% 

revaluation in the local currency of “Country Africa-A” generates an increment in the 

TCO of 1.8%, as a reference point the last year revaluation of the currency in that 

country against the EUR was of 3.2%. Moreover in the case of the new project, a 10% 

revaluation of the local currency in “Country Asia-A” produces an increment of the TCO 

of 2.5%, and as reference for that country, the last year revaluation against EUR was of 

5.5%. On the opposite, if those countries start a devaluation process the effect of the 

TCO will be the reduction when measured in EUR. 

With respect to the financial viability of the new project in “Country Asia-A”, the NPV 

(Net Present Value) and the payback period of the project was calculated with a 

horizon of 10 years, a capital cost of 6%, and using the investment calculated as the 

cash outflow and the savings obtained in the comparison with the default scenario plus 

the portion designated to amortization in the costs as the inflow cash. The result 

obtained was a positive NPV with a value of 704.2 EqUn* and a payback period bigger 

than 10 years (The NPV turns positive just after adding the terminal value in the 10th 

year).  

The financial evaluation for the new project indicates that the project is not feasible for 

two reasons: 

 The payback period of the project exceeds by far the maximum allowed by the 

company for a project that is not part of the core business of the organization 

(Cement Producer), the company ask as maximum a 2 years payback and the 

project result is >10 years. 

 There is no alignment between the expected allocation of sales of the new plant 

and the obtained allocation after the optimization model was applied, due to a 

bigger price in the own facilities for the “Country Asia-A” that the ones that the 

external suppliers can offer in the same country. 

Finally, the Alternative of the own facilities in the “Country Africa-A” seems to be 

economically feasible since there is no investment required while the savings obtained 

are important for the organization. On the other hand there is no visible adverse effect 

(risk) due to paper prices or exchange rate according to the actual trends. 
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6.2.9. AHP for strategic component 

 

The model proposed in the chapter 5, considered the Strategic component analysis in 

a separated stage of the Make-or-Buy decision, therefore the fact of finding an 

alternative not feasible does not imply the elimination from the strategic perspective 

comparison, given the utility of having a clear picture of all the alternatives. 

The variables used during the AHP where those defined in the section 6.2.2, the 

following section shows the results of a scoring process done during a workshop with 

the manager and the buyers of the OPEX group. The process was done in 4 steps, 

starting with the scoring of the main factors to obtain the weights and subsequently 

three steps scoring the alternatives against each of the strategic factors. 

 

Table 6.12: AHP Factors Weighting 

E1 E2 E3 E4

Technology 

& Manuf. 

Processes

Cost
SCM & 

Logistics

Support 

Systems

E1 1 1/7 1/5 1/2 0.346 0.055 0.231 4.207

E2 7 1 5 7 3.956 0.629 2.748 4.367

E3 5 1/5 1 5 1.495 0.238 1.028 4.320

E4 2 1/7 1/5 1 0.489 0.078 0.325 4.182

λ max 4.269 CI 0.0896 0.0996

nth 

root

eigen-

vector 

(ω)

Aω λ max

CR

 

The table below shows the results for the factors weighting in the make or buy decision 

within the OPEX group. The most important factor is the economic component (Cost) 

with a weight of 62.9%, therefore the other 3 factors that constitute the strategic 

component of the decision, have an importance of 37.1% 

Among the three factors of the strategic component, the discussion in the workshop 

was centered in the importance of the logistics and SCM considerations (23.8%) given 

the judgments of relative bigger priority to the delivery and supplier selection factors. 

Regarding the reliability of the results, the Consistency Ratio obtained was 9.96% 

which is an acceptable value since is below the 10% limit proposed by Saaty (1990); 

meaning that the reasoning process was not close to the results of a random generated 

matrix. 



 

105 
 

Furthermore, the analysis of the three alternatives (including the default one) with 

respect to each of the three strategic factors was the following: 

 

Table 6.13: AHP Technology and Manufacturing Process 

A1 A2 A3

Keep 

Current 

Situation

New Project
Own 

Facilities

A1 1 7 1/2 1.518 0.382 1.190 3.119

A2 1/7 1 1/5 0.306 0.077 0.240 3.119

A3 2 5 1 2.154 0.542 1.689 3.119

λ max 3.119 CI 0.0595 0.1025

nth 

root

eigen-

vector 

(ω)

Aω λ max

CR  

 

Regarding the factor of “Technology and Manufacturing Process” the priority is given to 

the Own facilities alternative with a value of 54.2%, this result doesn’t surprise given 

that the company owns the technology to produce the bags and have a knowledge 

acquired useful for the improvement of the process and the external negotiations. The 

consistency ratio in this step was 10.25%, slightly superior to the limit of 10% but still 

acceptable for the model purpose. 

 

Table 6.14: AHP Supply Chain Management & Logistics 

A1 A2 A3

Keep 

Current 

Situation

New Project
Own 

Facilities

A1 1 1/3 1/3 0.481 0.140 0.426 3.054

A2 3 1 1/2 1.145 0.333 1.015 3.054

A3 3 2 1 1.817 0.528 1.612 3.054

λ max 3.054 CI 0.0268 0.0462

nth 

root

eigen-

vector 

(ω)

Aω λ max

CR  

 

In relation with the factor “SCM & Logistics” the priority was assigned to the Own 

Facilities in “Country Africa-A” alternative with a value of 52.8%. In this case the main 
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reason was the strategic importance of having the paper bags production plant close to 

one of the biggest cement plants in the Africa area plus the relative short distance to 

other major consumption points; however this priority is assigned on the supposition 

that the major part of the allocated quantities in this alternative should be for the needs 

of the same region. The consistency ratio for this factor was 4.62%, below enough to 

accept the eigenvector. 

Table 6.15: AHP Support Systems 

A1 A2 A3

Keep 

Current 

Situation

New Project
Own 

Facilities

A1 1 5 3 2.466 0.637 1.935 3.039

A2 1/5 1 1/3 0.405 0.105 0.318 3.039

A3 1/3 3 1 1.000 0.258 0.785 3.039

λ max 3.039 CI 0.0193 0.0332

nth 

root

eigen-

vector 

(ω)

Aω λ max

CR  

 

The final strategic factor was “Support Systems”, here the alternative with the highest 

priority was to keep the current situation, with a value of 63.7%. The manager and the 

buyer in the workshop assigned this high rating to the fact that current suppliers are 

vertically integrated companies with a high capacity for technical support and 

engineering development, even higher that the technical support available in the 

current owned facilities. The consistency ratio obtained in this rating was 3.32%, again 

below the recommended limits and validating the eigenvector as an acceptable result. 

 

6.3. Results of the model 

 

To obtain a final priority of alternatives the results of the economic analysis component 

and the strategic one should be mixed, obtaining a comprehensive suggestion for the 

decision takers, which as mentioned in the model description, should be a 

management team with the authority and the knowledge to judge and take the final 

decision, using the information provided by the make-or-buy decision process. 

Firstly the economical results should be transformed into priorities. In order to do so, 

we will ignore for a moment if one alternative is feasible or not, and will consider just 

the overall TCO results. Therefore at the end when the priorities are obtained, a good 

alternative should accomplish two conditions: being the alternative with highest overall 

priority and being feasible from the financial perspective. The following table shows the 

assigned priorities according to the TCO results: 
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Table 6.16: Economic Factor Priority of Alternatives 

Alternative
Total TCO 

[EqUn*]
1 / TCO Priority

Keep Current 

Situation
37,103.4 2.695E-05 0.317

New Project 36,400.0 2.747E-05 0.323

Own Facilities 32,541.6 3.073E-05 0.361

8.515E-05 1.000Total  

Given the close values of all the alternatives, the priority was closer as well for all the 

options, but it should be remembered that the “new project” alternative result in the 

feasibility analysis was not acceptable, therefore the main priority is to “Own Facilities” 

in the “Country Africa-A” with a value of 36.1% 

 

Table 6.17: Final Priority of Alternatives 

Technology 

& Manuf. 

Processes

Cost
SCM & 

Logistics

Support 

Systems
Total

Keep Current 

Situation
2.1% 19.9% 3.3% 5.0% 30.3%

New Project 0.4% 20.3% 7.9% 0.8% 29.5%

Own Facilities 3.0% 22.7% 12.6% 2.0% 40.3%

Total 5.5% 62.9% 23.8% 7.8% 100.0%
 

 

Once the priorities for each alternative within the factors have been multiplied by the 

weightings, an overall priority vector is obtained including both the strategic and 

economic considerations. The final result is the first priority to the Alternative of the 

production of paper bags in the actually owned facilities in the “Country Africa-A” and 

the subsequently use of the available capacity for the production of bags to other 

subsidiaries of the Italcementi group. The other two alternatives have a priority very 

close to each other, but the “New Project” one does not accomplish the feasibility 

financial analysis, therefore the final decision by the management team should be done 

just between the other two alternatives: the current situation or the use of available 

capacity in Africa. 
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7. CONCLUSIONS 

 

7.1. Answer to Research Questions 

 

The first chapter of the thesis proposed a series of research questions that were 

covered during the development of the present master thesis, those questions 

addressed where the following: 

 

RQ.1. What are the main elements that should be considered when defining the 

suitability of one or another packing solution in the cement Industry? 

 

The answer to the first question relies in the comprehensive diagnostic realized when 

the case study of the thesis was presented and subsequently analyzed with the support 

of the elements found in the theoretical framework. In the case of the cement industry, 

based on the generalization of the Italcementi Group case, the packing solutions are 

not a core component of the business but do have an strategic importance given the 

proportion of the total cost that they represent and the global market situation 

encountered with relative small number of suppliers and companies with a high level of 

vertical integration that can hold the control of this packing material. 

The valuation of one or another solution should be done considering both, strategic and 

economical issues, giving importance to aspects such as total cost, impact of the 

quality, logistic needs, process knowledge and technical support. 

On the other hand, given the market conditions in the packing sector regarding the 

specific category of the bags used for cement, the buyers require to establish a 

negotiation strategy relying in the competence between large producers and local 

producers, something found in the case study that has been a successful strategy for 

the Italcementi Case. The only factor that changes the equation in a given country is 

the percentage of cement sold in bags versus the bulk distribution; when this last one 

becomes more important, the cement company changes drastically its position on the 

negotiation scheme. 

 

RQ.2. How should be addressed a make-or-buy decision when the company 

analyzed operates in a Global Purchasing Strategy Context? 

 

The approach to answer this research question was the documental review of the main 

facts contained in the Global Purchasing Strategy theories, the purchasing models, the 

supplier selection methodologies and the make or buy existing frameworks. Then once 

the empirical part of the thesis is developed it was easy to understand that a key issue 
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is to look at the problem since the concurrent sourcing perspective. This perspective 

stands that a company can both, produce and purchase the same item; while getting 

considerable advantages of performing both functions. The concurrent approach 

therefore developed in this master thesis was operationalized by going into the detail of 

specific locations and items, therefore dividing the decision in smaller parts in which 

there is just the alternative of make or buy (from the dichotomy point of view); then in 

an aggregated level there will be an overall proportion of purchased parts versus 

produced parts according to the needs of each subsidiary or business unit. Is not an 

easy approach when the centralization level is high and the decision is taken in a 

global procurement department, it requires a complex amount of information and the 

validation of the sources but as a reward can be an activity that offers interesting 

savings to the organization and incremented knowledge and level of standardization. 

 

RQ.3. Which can be a comprehensive model to take such a complex decision, 

considering both quantitative and strategic aspects? 

 

The final research question, which in the opinion of the author is the most important 

one, is the operative way expressed through a model by which a company can 

approach the make or buy decision in the global context. 

The model proposed in this study was based on parts of the literature review that fitted 

the specific needs of the empirical observations. Then a comprehensive model was 

established with the form of an iterative algorithm that evaluates several predefined 

alternatives in order to arrive to a final decision. 

The proposed model goes through three phases of analysis, starting with a detailed 

diagnostic of the specific item required to review and then going through an economical 

analysis that in parallel is done with an strategic component analysis. 

The first phase address the market conditions, the needs of the company and the 

policies of the organization regarding the specific item and the make-or-buy decisions 

as well; on the other hand the first phase analyses the current production costs and 

capacity considerations when the company is already applying the concurrent sourcing. 

Lastly in the first phase, the definitions of the strategic and economic variables are 

done while several scenarios to be evaluated are proposed. 

The second phase involves the economic analysis in the already mentioned, iterative 

algorithm. This phase of the model is based in the concept of Total Cost of ownership, 

but then is further complemented with linear programming to define an appropriate 

allocation of resources and finally the options are tested with financial standard 

evaluations such as Net Present Value and Payback Period. 

Finally, the third phase of the model addresses the strategic considerations supported 

on the application of the Analytical Hierarchical Process. This phase offers a practical 

approach to transform the judgments of the people taking the decisions, with respect to 

the criteria defined for the make-or-buy decision, into a measurable scale that enables 
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the company to compare the alternatives from the strategic perspective and add these 

judgments to the results obtained in the economical analysis. 

 

7.2. Thesis Contribution 

 

The main contribution to the business knowledge of this master thesis is the definition 

of a detailed model that explains step by step the way to perform make-or-buy 

decisions when the organization is operating in the Global Purchasing Strategy context. 

Although the existent literature already presents different frameworks to address the 

decision, this model offers a specific way to perform the required calculations based on 

quantitative procedures for both the economic and strategic aspects. Also the way in 

which is developed the model allows the replication in different items and potentially 

other applications not related with the current study case. The model itself could be 

easily understood by practitioners, which usually find difficulties in taking the existing 

frameworks and transforming them into practical decisions. 

On the other hand, the present master thesis contributes to the Italcementi Group by 

helping on the definition of current projects and ideas within the Global Procurement 

Department. The solutions encountered especially in one of the alternatives, offers an 

interesting potential for savings in the global operation. Additionally is a model adapted 

to the organization that could be further used in other decisions within the company. 

 

7.3. Future Research Suggestions 

 

There are two particular aspects that will be interesting to develop in the future. Firstly 

this is a model that was tested in a single case study so far; although is a model that 

after being finished seems to be very useful for this type of decisions in other kinds of 

companies and industries, the model should be further tested and adapted to other 

cases. The suggestion here is to undertake the suggested procedures with a series of 

case studies in different industries and arrive to a model that could solve the needs of a 

bigger scope. Secondly, this is a procedure that involves different types of calculations 

with somewhat complex mathematical considerations, which could be potentially 

automated through a single software application. Since the model is designed as an 

algorithm, it could be used as the base of programming for software solutions oriented 

to the make-or-buy decisions specific application. 
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