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SUMMARY 

Business Administration, Business Process & Supply Chain 

Management, Degree Project (Master), 30 higher education credits, 

5FE02E, Spring 2012 

 

Authors: Kateryna Zubova and Olga Arikainen 

 

Tutor: Åsa Gustavsson 

Title: Procurement Process Integration in Swedish and Ukrainian 

Companies Producing Machinery and Equipment 

Background: Although the science of economics and logistics comprises a 

great amount of literature on supply chain integration, there is a lack of 

information on procurement process integration. Procurement process is one 

the supply chain processes and is one of the most important processes for 

manufacturing companies. 

Purpose: To describe the level of procurement process integration (PPI), 

tools of PPI and barriers to PPI from buyers’ perspective in Swedish and 

Ukrainian companies producing machinery and equipment, and then to test if 

there is a significant difference in them between respondents of two 

countries. 

Method: Web-based questionnaire was created and sent out to 500 

companies producing machinery and equipment in Sweden and to 500 

companies in Ukraine.  73 responses were received from Swedish companies 

and 49 responses from Ukrainian companies. T-test was performed in order 

to test the differences in procurement process integration between Swedish 

and Ukrainian companies in terms of levels of integration, tools of integration 

and barriers to integration.  
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Results, conclusions: There is no significant difference in the level of 

integration between Swedish and Ukrainian companies. In both countries the 

average level of integration is medium that means long-term relationships 

which are reviewed periodically. However, significant differences were 

found in the tools and barriers to procurement process integration between 

Swedish and Ukrainian companies. 

Keywords: supply chain integration, procurement, procurement process 

integration. 
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1. INTRODUCTION 

The introduction chapter provides an overview of the subject and motivation of this thesis. 

It includes background which leads to problem discussion as well as formulation of 

research questions and purpose of research. 

1.1. BACKGROUND 

1.1.1. SUPPLY CHAIN INTEGRATION 

Due to enhanced competition and market globalization, the companies realized that it is no 

more enough to be efficient just within the organizations’ boundaries (Li et al., 2006). 

Business operations should be integrated into supply chains, which exceed the boundaries 

of logistics (Cooper et al., 1997). Mentzer (2001), as quoted from Bagchi et al. (2005, 

p.277), defined supply chain as involving “all activities associated to the flow and 

transformation of goods from the raw material stage, through to the end user, as well as the 

associated information flows." 

The success of individual companies depends upon the ability to integrate company’s 

supply chain network of business relationships (Lambert et al., 1998). According to 

Frohlich and Westbrook (2001) manufacturers who integrated their internal processes to 

external customers and suppliers in supply chains are the most successful on the market. 

The International Center for Competitive Excellence, as quoted by Cooper et al. (1997, 

p.2), defined supply chain management (SCM) as “the integration of business processes 

from the end user through original suppliers who provides products, services and 

information that add value to the customers." The task of supply chain integration is to 

enhance total process efficiency and effectiveness across the supply chain members 

(Lambert et al., 1998). This can be achieved by synchronizing customers’ requirements 

with suppliers’ materials flows and a balance between the goals of high customer service, 

low inventory investment and unit cost (Sadler, 2007). 

Supply chain integration is based on cooperation and collaboration, information sharing, 

trust, partnerships, shared technologies, managing integrated processes rather than 

individual functional processes (Power, 2005). 
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Though the literature on supply chain integration in general is extensive, quite little 

attention is paid to integration of procurement process particularly. In this paper we try to 

fill up this gap. 

1.1.2. PROCUREMENT PROCESS 

Procurement is defined by The Global Supply Chain Forum as one of eight key business 

processes, which need to be implemented within and across companies in the supply chain. 

Procurement process is a process of “the provision of the right materials at the correct time, 

in the right place and to an agreed budget such that progress on site is uninterrupted” 

(Canter, 1993, p.1). 

A strategic dimension of procurement is more about partnership relationships while an 

operational dimension of procurement is about supplier and buyer performance, 

procurement process integration and automation (Tai et al., 2010). 

There are two types of procurement—direct and indirect. Direct procurement refers to 

procurement of direct goods—the materials used in manufacturing products by the 

company. Indirect procurement is a procurement of indirect goods, which are used in 

everyday operations, for example, office supplies, equipment, computers, etc (Kim and 

Shunk, 2004; Tai et al., 2010).  

Direct procurement at strategic and operational levels is being investigated in this thesis. 

We use the term “key suppliers” in questionnaire and analysis as to suppliers who provide 

critical for the company's components, parts or raw material. Levels, tools and barriers to 

limited dyadic upstream integration of the procurement process are being explored. 

According to Fabbe-Costes and Jahre (2007), limited dyadic upstream integration is the 

integration between the focal company and its suppliers. 

1.1.3. OVERVIEW OF SWEDISH AND UKRAINIAN INDUSTRIES 

In this thesis, the focus is made on companies producing machinery and equipment in 

Sweden and Ukraine. First, we present a short overview of general economic situation in 

these countries. Table provides the latest indicators of The World Bank. All indicators are 

for a year 2010 (except the Research and development expenditure ratio which is given for 

2009). 
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TABLE 1. INDICATORS OF THE WORLD BANK 

Indicators: Sweden Ukraine 

Population (million) 9.4 45.9 

GDP (billion US$) 458 137.93 

Annual percentage growth of GDP 5.6 4.2 

Research and development expenditure (% of GDP) 3.62 0.86 

High-technology exports (% of manufactured exports)  14 4 

Source: The World Bank (2012)  

SWEDISH INDUSTRY 

The total amount of all companies was 766073 in 2009. Swedish machine and equipment 

market had a period of strong growth, but it declined in 2008-2009 when economic crisis 

was a reality. The latest forecasts expect the recovery of this market and acceleration of 

economic growth towards 2014. The total revenue of the new machine market is about 

$6,606 million SEK in 2009 which represent a compound annual rate of change (Statistics 

Sweden, 2009). 

TABLE 2: INCOME STATEMENT ITEMS ACCORDING TO STRUCTURAL BUSINESS STATISTICS, SEK 

MILLION BY INDUSTRY  

 

Statement entries and time 2010 

    Industry for machinery and equipment 3192  

Net income (million SEK) 187144 

Amount of employees 69375  

Value added - production (million SEK) 168744 

Assets (million SEK) 535882 

Gross investments (million SEK) 3582 

Net investments (million SEK) 3043         

Source: Statistics Sweden (2010)         
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We can observe from the statistics that in Sweden is most common to produce machines 

and equipment such as electric components and different special machines. All those 

industries have the highest net of sales, the amount of employees and companies across the 

country. Production of machines and equipment increased in Sweden during the last three 

years but the demand on machines and equipment for industries was affected by decreased 

demand years 2006 - 2010. The highest investment will be made in such manufacturing 

machine and equipment companies, which use machines and equipment. It means that 

demand on machines and equipment in Sweden is going to rise. Industries as general 

manufacturing and energy will receive highest investments in Sweden (Statistics Sweden, 

2011). 

UKRAINIAN INDUSTRY 

In the end of 2011, the total number of enterprises was 1.32 million, among which 129 

thousand—manufacturers (State Statistics Service of Ukraine, 2012).   

In 2010, manufacturing amounts to 68.6% of the total industrial products, of which 18% 

production of foodstuffs, beverages and tobacco products, 18.8% -metallurgy, 10.9% -

engineering, 6.9% -coke and refined petroleum products, 5.9% -chemical and 

petrochemical production (State Statistics Service of Ukraine, 2012). 

Since 1991, Ukrainian industry has been transformed from planned economy to market 

economy. State property was privatized, and nowadays mainly private enterprises 

constitute Ukrainian industry. Number of people employed in industry dropped twice from 

7.8 million in 1991 to 3.5 million in 2009. During that period latest high-tech industries 

were not created as well as mass restructuring and modernization of production facilities 

and modern technology's implementation was not considerable. Many developed 

companies still use the equipment and technologies from former Soviet Union times. 

Moreover, progressive companies adapt badly to changes in external environment 

(Vyshnevsky and Dementiev, 2011).  

1.2. PROBLEM DISCUSSION 

Procurement process became more complicated during the last years and raw materials 

costs comprise the largest cost of the final product (Choy et al., 2002). In our thesis we are 

going to define tools which are significant to PPI with help of existing literature and our 

survey. According to Demirtas and Ustun (2006), the cost of the raw materials and 
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components represents 70% of the product cost in manufacturing companies and this is 

why PPI is an important area which can be improved by the companies. Our study is aimed 

to help companies to succeed by highlighting the tools which can reduce procurement 

costs. Improvement of PPI can be achieved even by keeping enough quality level into the 

product which in turn depends on the purchased components from suppliers (Tan, 2001).  

In this investigation of PPI in companies producing machinery and equipment, the focus is 

made on level of integration, tools to achieve integration and barriers to integration. 

Success of PPI depends on an efficient and effective material procurement system and the 

right way to procure materials at the right price, quality and time (Kong and Li, 2001). 

Integration with suppliers provides means to reduce costs and improve customer service 

(Power, 2005). Since there are so many benefits of integration in theory and development 

of organizational culture and IT make it possible for companies to integrate with their 

supply chain partners. It is important to explore the current level of integration of 

procurement process with the key suppliers in industrial companies. 

The industry of machinery and equipment was chosen for investigation since this industry 

could be characterized by frequent and regular purchases of components and materials. 

Besides the costs of components and materials constitute the large part of the total costs in 

this industry. We assume that companies producing machinery and equipment must be 

very interested in building long-term relationships with their key suppliers and integration 

of procurement process with them. 

Though there are so many benefits of supply chain integration, Bagchi et al. (2005, p. 288) 

argue that “supply chain integration is more a rhetoric than reality in most industries in 

Europe."  In our case companies from two countries –Sweden and Ukraine were involved 

in survey. Both countries are located in Europe; however they have quite different 

economic indicators (Table 1). To our thinking, it would make the result of survey even 

more interesting. 

In our thesis we are going to describe most important tools for both information and 

organizational PPI which can bring many possibilities for improvement. An effective 

communication must be provided between the activities in these companies with help of IT 

systems (McAdam and McGormack, 2001). Development of the Internet and IT makes it 

possible to have timely, accurate and affordable information (Power, 2005). Procurement 

process can be simplified by creating so called web-based procurement markets that 
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simplify communication between actors. Such trading B2B systems optimize the 

procurement process by using electronic tools. E-procurement can stimulate reducing 

prices and time required to make a purchase, place order, determine nature of contracts, 

choose the right supplier, track and trace controlling (Aboelmaged, 2009). Even various 

web-based e-commerce applications provide an opportunity to companies to improve their 

business-to-business processes and to make suppliers a part of an extended enterprise. 

Inter-organizational systems application ensures information visibility of business 

processes and has a positive impact of the efficiency of business processes and overall 

companies’ performance (Subramaniam and Shaw, 2004).  

Organizational integration and barriers to PPI are also vital because supply chain 

integration leads to dependency between members and this is why many of crucial 

organizational tools have to be defined. It can explain how employees within a company 

act when they take PPI’ decisions. For example managers can feel insecure and afraid for 

not being able to control company’s future (McAdam and McGormack, 2001).  Many 

companies hesitate to share important data (Bagchi et al., 2005; Wu et al., 2004). It may be 

explained by lack of trust between partners. Companies may also be not ready to share 

knowledge in complicated product industries and to make investments to improve the 

coordination and production of more difficult products (Dryer, 2000; Wu et al., 2004). 

Many important barriers in our thesis can reflect the current state of organizational   

cultures in Sweden and Ukraine. 

1.3. RESEARCH QUESTIONS 

RQ1. Is there a significant difference in the level of PPI between Swedish and Ukrainian 

companies producing machinery and equipment with their key suppliers? 

RQ2. Is there a significant difference in the tools of PPI with the key suppliers between 

Swedish and Ukrainian companies producing machinery and equipment? 

RQ3. Is there a significant difference in the barriers to PPI with the key suppliers from the 

buyers’ perspective between Swedish and Ukrainian companies producing machinery and 

equipment? 
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1.4. PURPOSE 

The purpose of this thesis is to describe the level of PPI, tools of PPI and barriers to PPI 

from buyers’ perspective in Swedish and Ukrainian companies producing machinery and 

equipment, and then to test if there is a significant difference in them between respondents 

of two countries.  
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2.  METHODOLOGY 

This chapter provides theoretical information in general as well as methodological choices 

for our thesis. An overview of scientific perspectives, scientific approaches, research 

methods, research strategies, sampling methods, data collection methods, and validity and 

reliability is given, and choice of each of them for our thesis is explained. At the end 

methodological choices for our thesis are summed up. 

2.1. SCIENTIFIC PERSPECTIVE 

There are two main scientific perspectives in research—positivism and interpretivism.  

2.1.1. POSITIVISM 

Positivism is a concept that allows implicating of the natural sciences’ methods on social 

reality. It is quite important that researcher makes the distinction between theory and 

research. Positivistic research has the aim to test theory and provide further knowledge for 

the understanding and development of natural laws (Bryman and Bell, 2007).  

The researcher must be objective and detached from the research objects. Experiments and 

questionnaires are the means of capturing reality (Blaxter et al., 2006). Collection of data 

or creating a database has to be tested when it comes to defining connection between 

theory and research. It is influential to collect observations by avoiding the results from the 

previous researches. Observations are more significant than theories for positivism on this 

stage (Bryman and Bell, 2007).  

Positivism has limitations and difficulties when it comes to studying social reality, because 

the theory is used as the main ground for criticism as well as observations become more 

significant for research, and has to highlight new findings within the studied research area 

(Bryman and Bell, 2007).  

2.1.2. INTERPRETIVISM 

Interpretive approach considers social reality as culturally and historically arisen (Blaxter 

et al., 2006). Interpretivism is influenced by many intellectual traditions, which state that 

humans’ institutions differ from the ordinary sciences. Logic of the social world’s research 
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should reflect differences of the humans compared to normal sciences (Bryman and Bell, 

2007).  

Interpretivism has its focus on interpretation of humans’ actions. The study of humans’ 

actions must have an emphatic understanding rather than an explanation of the forces 

which deemed humans to act in some specific way. Interpretivism is also an option to the 

positivism which predicts the necessity of the strategy which has to respect the differences 

between humans and objects of the natural sciences. Social scientists have to develop the 

more subjective sense of collective action (Bryman and Bell, 2007). 

2.1.3. SCIENTIFIC PERSPECTIVE IN THIS THESIS 

In this thesis positivism perspective was applied. Distinction between theory and research 

was done. Theory was tested in order to generate new knowledge. We as researchers were 

detached from the objects of research. Statistical methods (t- tests) were used for analysis 

of social reality. We collected observations, the results of which were not influenced by 

pre-existing theories. 

2.2. SCIENTIFIC APPROACH 

Deduction and induction are the main approaches in research. They may also be called the 

processes of reasoning, which are quite valuable to make a research logical (Kothari, 

2004). According to Sachdeva (2009), the inductive reasoning is more open-minded and 

has exploratory nature while deductive reasoning has narrower nature and refers to testing 

hypotheses. 

2.2.1. INDUCTION 

Induction is the process of reasoning from a part for the whole (Kothari, 2004) or from 

particulars to their generalization (Sachdeva, 2009). In inductive approach, the 

interpretation is drawn from direct observing a phenomenon and probability to the 

likelihood of occurrence in the future is defined (Poole et al., 2000). 
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Inductive process from specific observations to broader generalizations and theories has 

the stages: 

1)  Conducting specific observations and measures; 

2)  Detecting patterns and regularities; 

3) Formulating hypotheses to be explored; 

4)  Developing conclusions or theories (Sachdeva, 2009). 

FIGURE 1: INDUCTIVE REASONING 

 

Source: Own model adopted from Sachdeva (2009) 

 

2.2.2. DEDUCTION 

Deduction is the process of reasoning from general to specific (Sachdeva, 2009). In 

deductive approach theory is operational into the template which is used then to determine 

how well the theory is matched by an observed process (Poole et al., 2000). 

According to Sachdeva (2009), stages of deductive reasoning are: 

1) Thinking up a theory about subject of interest; 

2) Creating hypotheses to be tested; 

3) Gathering observations to test hypotheses; 

4) Confirmation or detection of original theory. 

 

 

 

  

Specific observations 
and measures 

Patterns and 
regularities 

Hypotheses to be 
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Conclusions or 
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FIGURE 2: DEDUCTIVE REASONING 

 

Source: own model adopted from Sachdeva (2009) 

2.2.3. SCIENTIFIC APPROACH IN THIS THESIS 

This thesis represents deductive research approach. We created hypotheses that there is no 

significant difference in level of PPI, tools of PPI and barriers to PPI between Swedish and 

Ukrainian companies. Then by means of collected observations and t-tests we tested 

hypotheses and made conclusions.  

2.3. QUALITATIVE AND QUANTITATIVE RESEARCH METHODS  

2.3.1. QUALITATIVE RESEARCH METHODS 

Qualitative research has its focus to study meaning. A researcher studies attitudes in the 

surveys, makes interviews and questionnaire. This type of research allows access to the 

point of view of the studied individuals much more than quantitative research does. 

Quantitative surveys, interviews, and questionnaire not really tap issues of sense because 

they are based on categories, which are designed by the researcher. Qualitative research 

has its advantages as a possibility to participate more extensively in people daily life; there 

more intensive interviews can be conducted. It is also possible to ask individuals about the 

reason of their actions. Quantitative research can undercover the meaning of actions 

(Bryman and Bell, 2007).  

Qualitative content analysis helps to develop understanding of meanings while discourse 

analysis is more related to the social construction of events and sense in business’ speeches 

or mission statements. Differences between quantitative and qualitative research are in 

terms of research strategy. It is important to organize research methods and approaches of 

data analysis. The main distinction between qualitative and quantitative research are 

Thinking up theory Specifying hypotheses Collecting observations  
Confirmation or rejection 

of original theory 
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behavior versus meaning and tested theory in research versus developing from data 

(Bryman and Bell, 2007).  

There is a difference between a focus on behavior and meanings. Quantitative research 

allows studying meanings in form of attitude scale while qualitative research highlights 

that tendency for attitude scales are executed on research participants, and that they do not 

really have access to the meanings. Quantitative techniques are usually the survey research 

based on questionnaires and interviews, which not actually relate so much to the people’s 

real explanation of action. Qualitative research tries to interpret humans’ behavior by using 

the typical norms, values, and culture of the focus group. Both types of the research are 

focusing on the same questions as what people do or think, but investigate it in different 

ways (Bryman and Bell, 2007).  

2.3.2. QUANTITATIVE RESEARCH METHODS 

Quantitative research focuses primarily on theory testing approach by using the survey-

based studies. Different concepts are measured as well as nature of their connections. 

Quantitative research not so often driven by hypothesis testing strategy as it should. It is 

normal that quantitative research tests pre-formulated ideas and investigates the degree of 

theoretical contribution (Bryman and Bell, 2007).    

For quantitative research, many basic methods exist to analyze quantitative data. 

Techniques are implemented by using of such software as SPSS for Windows or STATA. 

Decision about what kind of technique to use has to be taken on the early stage of the 

research process or before designing of the questionnaire, observation schedule or coding. 

Technique must match the right type of the variables which are created during the research. 

Variables have to be classified. The size and nature of the data collection have to be 

defined too. Questionnaire has to be completed by a respondent and coded by the 

researcher. Missing data may be the case if a respondent has failed to answer some 

questions. Then it is important to ensure that used software notified this problem. The 

missing data has to be coded as a number that is not a true (Bryman and Bell, 2007).  

2.3.3. RESEARCH METHODS IN THIS THESIS 

We applied quantitative methods of research: descriptive statistics, frequency tables, 

reliability test and t-test. The aim of t-test is to test the hypothesis that means of two 
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populations are equal (Joglekar, 2010). By means of t-tests we tested pre-formulated ideas 

that there is no significant difference in level of PPI, PPI tools and barriers to PPI between 

Swedish and Ukrainian companies. SPSS was used for analysis.  

2.4. RESEARCH STRATEGY—SURVEY 

Survey is the way of data collecting when data are collected mostly by questionnaires or by 

structured interviews on more than one case (Bryman and Bell, 2007). Gable (1994) 

explains the survey as the method of research when data are collected for a large quantity 

of organizations through mail questionnaires, telephone interviews, published statistics, 

and are analyzed with the help of statistical methods. Representative sample of 

organizations is studied in order to find out relationships across organizations and 

generalize statements concerning the object of study (Gable, 1994). Survey has its focus on 

creating a body of quantitative or quantifiable data in connection with at least two or more 

variables. Variables have to be studied for the purpose to create patterns of associations 

(Bryman and Bell, 2007) 

However, there can be difficulties, as for example survey provides data actual at a certain 

point of time, cause and effect relationships are not seen and cannot be captured by this 

method. In order to avoid such situation, questionnaires must be constructed in the right 

way and contain all necessary questions (Gable, 1994). 

According to Malhorta and Grover (1998), there are three important characteristics of the 

survey: 

- Collection data by asking people for information in a structured way; 

- Quantitative method is applied to define variables or to find out relationships between 

them; 

- Data are collected via a sample, and then findings are generalized from the sample to the 

population. 
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2.4.1. SURVEY IN THIS THESIS 

We performed a survey in order to explore the current state of PPI in Swedish and 

Ukrainian companies in terms of level of PPI, PPI tools and barriers to PPI from buyers’ 

perspective.  

Questionnaires were created and sent to persons responsible for procurement in companies 

producing machines and equipment in Sweden and Ukraine. The survey was held by a 

questionnaire which was sent to manufacturing companies in Sweden and Ukraine. The 

questionnaire of this thesis contains of four parts: 

1) Respondents profile  

2) The level of PPI 

3) Tools of PPI 

4) Barriers to PPI. 

Five-point Likert scale was used for design of the third and the fourth parts of the 

questionnaire (Malhorta and Grover, 1998). 

Then data were analyzed by quantitative methods, and findings were generalized for the 

whole population of respectively Swedish and Ukrainian companies producing machines 

and equipment. 

2.5. SAMPLING  

Data collection can be done in many different ways, for example by interview or 

questionnaire. Sampling involves considerations how to best design interviews or 

questionnaires. Collecting of data has its constraints because it is unlikely to ask a lot of 

individuals, and make interviews. Interviews compared to questionnaires are more time-

consuming and costly. This is why researchers have to define a limitation in form of what 

kind of social surveys to make as well as what kind of focus group to study.  The properly 

research should involve as many individuals as possible within a focus group. 

Observations and content analysis are the other way of making the study. It is common that 

researchers generalize their findings, which are based on representative focus group 

(Bryman and Bell, 2007).    
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Sampling consists of many keys basic terms—population, sample, sampling frame, 

representative sample, probability sample, etc. Population is the defined focus group which 

is selected from the people. Population is usually associated with entire population. Sample 

in turn is the segment of population which researcher decides to study. It is a selected unit 

from the population (Bryman and Bell, 2007). Methods of selection are based usually on a 

probability or non-probability. 

2.5.1. PROBABILITY SAMPLING 

Probability sample is when the researcher uses the random selection and focus lies on 

reduction of sampling errors, and it is done by using of the more representative sampling 

base (Bryman and Bell, 2007).  Probability sampling is used when every individual or 

object of population represents the interest for research Blaxter et al., 2006).  

Types of probability sampling are: 

 Simple random sampling –random selection; 

 Systematic sampling—selection of every case 

 Stratified sampling—selection within population groups 

 Cluster sampling—survey over-population clusters, which are selected randomly; 

 Stage sampling—sampling clusters, which are sampled at random (Blaxter et al., 

2006). 

2.5.2. NON-PROBABILITY SAMPLING 

Non-probability sample does not include using of the random method selection as 

probability method does. This type of sample method suggests that some focus group is 

more likely to be selected than others. The results of using this method may cause such 

problems as possibility that humans’ judgment will affect the selection process of the focus 

group. It in turn can be avoided by using of probability or random sampling. Sampling 

frame is the list which represents all possible groups from which the relevant focus group 

has to be selected. Sampling frame can be inadequate if it is not accurate done, and it 

usually negatively affects even if the random method is used. Researchers may meet the 

non-response problem of the focus group. Non-response may depend upon such factors as 

attitudes or differences in behavior. Representative sample has to reflect the population 

accurately (Bryman and Bell, 2007). 
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Types of non-probability sampling are: 

• Convenience sampling—sampling the most convenient individual or objects; 

• Voluntary sampling—sample is self-decided; 

• Quota-sampling—convenience sampling within groups of population; 

• Purposive sampling—selection typical or interesting cases 

• Dimensional sampling—multi-dimensional quota sampling; 

• Snowball sampling—selection of a sample with the help of informants (Blaxter et al., 

2006). 

2.5.3. SAMPLING IN THIS THESIS 

For our thesis the population is companies producing machines and equipment in Sweden 

and Ukraine. The list of Swedish companies was taken from registry ForetagsFakta, and 

the list of Ukrainian companies—from registry UA-region. We sent out 500 letters to 

Swedish companies and 500 letters to Ukrainian companies by e-mail. The letters 

contained a link to the web-based questionnaire. We got 73 responses from Sweden and 49 

from Ukraine with the response rate 14.6% and 9.8% respectively. Respondents were the 

persons from purchasing departments of these companies.  

Convenience sampling was used in selection of countries; purposive sampling—in 

selection of industry and responding persons; random selection sampling was applied in 

selection of companies within machine and equipment industry.  

2.6. DATA COLLECTION METHODS 

Data relate to being various natural phenomena descriptors, which may be the results of 

expertise, observation, experiment, and may be presented in the form of numbers, words, 

images or measurement and observations of variables (Sachdeva, 2009). Data collection 

methods differ depending on the source of data— primary or secondary.  

Primary data are data, which are “directly collected by the researcher from the original 

sources” (Krishnaswami and Satyaprasad, 2010, p.90).  Primary data are collected by the 

researcher during the research process. They are considered as the reliable source of 
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information for a researcher. It is a good way to obtain unedited and original information 

(Sachdeva, 2009). Primary data collection methods involve: 

• Observation; 

• Interviewing; 

• Mail survey; 

• Experimentation; 

• Simulation; 

• Projection technique (Krishnaswami and Satyaprasad, 2010). 

Secondary data are edited primary data and second-hand versions, which represent the 

thoughts of others (Sachdeva, 2009). Secondary data were collected for another purpose, 

for example statements, report, various published and unpublished records. The researcher 

cannot control over collection and classification of these data (Krishnaswami and 

Satyaprasad, 2010). Secondary sources are the cheapest and easiest way to obtain 

information. A researcher has to look for necessary information among the huge number of 

information in order to find data relevant to researcher’s topic (Sachdeva, 2009). 

2.6.1. DATA COLLECTION IN THIS THESIS 

We used both primary and secondary sources of data for this paper. Questionnaires’ results 

are our primary data while journal articles, books, and companies’ web pages that have 

been used are secondary data.  

2.7. VALIDITY AND RELIABILITY 

Validity and reliability are among the most important criteria for evaluation of 

management research (Bryman and Bell, 2007).  

2.7.1. VALIDITY 

Validity is the concept relating to conformance of methods, approaches, and techniques to 

the issued being explored (Blaxter et al., 2006). This concept may be applied in two main 

aspects: in research design—external and internal validity, and in measurement—validity 

of measurement (Jha, 2008). 
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External validity has its focus on whether the results from the research can be generalized 

into some research context. How people and organizations are selected becomes more 

important as well as generation of representative sample (Bryman and Bell, 2007). 

Internal validity has its focus on causality issues the criterion investigates if there is a 

presence of the causal relationships between one or more variables. Factor can have the 

causal impact as the independent variable or even act as the dependent variable. The 

magnitude of consequences has to be studied. It is important to analyze if an independent 

variable is responsible for the variation that has been noted in the dependent variable 

(Bryman and Bell, 2007).  

Measurement validity is used mostly in quantitative research and defines measures for 

social scientific concepts. The main question is whether measures really do reflect the 

concept that they supposed to do. Issue-related concepts have to be measured in purpose to 

test the hypotheses. If measures do not represent the hypotheses, then results from the 

research become questionable. It is significant that measured validity is related to 

reliability, or they are reliable (Bryman and Bell, 2007).  

2.7.2. RELIABILITY 

Reliability has the meaning “repeatability” and “consistency” (Sachdeva, 2009). Reliability 

indicates the “extent to which a test or procedure produces similar results under constant 

conditions on all occasions” (Bell, 2010, p. 119). Reliability is the concept defining how 

well the research project is performed. Research is judged reliable if it performed in such a 

way that results are the identical with results of the other researcher who performed the 

same research (Blaxter et al., 2006). 

Research is reliable if research instrument is consistent and provides related results in the 

equivalent circumstances. If participants are surveyed using the similar instruments and 

under same conditions, the related results and conditions must be generated (Smith, 2003). 

2.7.3. VALIDITY AND RELIABILITY IN THIS THESIS 

To make our thesis valid, we carefully selected organizations for investigation to make 

possible generalization to the other organizations. Proper measurement techniques and 

analysis methods have been applied. To make our thesis reliable, we followed consistency 

as a measure. We used the same way of recording of observations and translating data into 
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categories. Identical questionnaires were sent to all participants, and result of analysis was 

properly checked. 

2.8. SUMMARY OF METHODOLOGICAL CHOICES 

TABLE 3: SUMMARY OF METHODOLOGICAL CHOICES 

Scientific perspective Positivism  

Scientific approach Deduction 

Research methods Quantitative 

Research strategy Survey 

Sampling Convenience sampling –in selection of countries 
Purposive sampling—in selection of industry and 

responding persons 

Random selection sampling –in selection of companies 

within machine industry 

Sources of data Primary, secondary 

Data collection Questionnaires 

Source: own creation 
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3. THEORY CHAPTER 

This chapter provides a literature review of theory which helps answer the research 

questions of this thesis. First, procurement process as well as activities composing it is 

described. PPI is defined in terms of levels of integration and four levels of procurement 

process integration are outlined. After that various tools to achieve PPI as well as barriers 

to PPI are extracted from existing theory on supply chain integration. 

FIGURE 3: RESPECTIVE THEORY TO EACH RESEARCH QUESTION 

 

Source: own creation 
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3.1. PROCUREMENT PROCESS 

Procurement process is a significant issue for companies because it constitutes an 

important part of the total product cost. Procurement process is an ongoing process which 

consists of automated transactions, planning and control over the supply chain. The most 

important factors which have an impact upon the procurement process are bidding for 

assignment, attributes and their priority that determine evaluation criteria for the offers, 

supplier selection process and payment transactions. The complexity of procurement 

process increases with increased quantities and variety of items (Chan et al., 2011). 

Procurement is the term as a process consisting of a set of activities performed by the 

purchasing company (Jonsson, 2009). Procurement process involves activities required for 

delivery of the products from the supplier to the customer (Kumar et al., 2005). 

Procurement process may differ depending upon the type of item purchased, whether the 

supplier is new or existing, type of relationships with supplier, and availability of IT 

solutions. However, some activities are general in every procurement process (Jonsson, 

2009). 

According to Kim and Shunk (2004) procurement process consists of four phases: 

information, negotiation, settlement, and after sales. 

FIGURE 4: PHASES OF PROCUREMENT PROCESS 

 

Source: adapted from Kim and Shunk (2004) 

 

Kim and Shunk (2004) in their study made a summary of possible procurement models 

with activities involved. Below is the list of activities included in the phases of 

procurement process, availability of which and the order may differ in every company. 

1) Information phase: identify a need, transmit need, find sources, search and select 

supplier, develop input specifications; 

2) Negotiation phase: arrange terms, negotiate terms, contract; 

Information Negotiation Settlement After-sales 
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3) Settlement phase: issue purchasing order, follow-up, receive, order input, monitor 

quality, settlement, execution, handling; 

4) After-sales: use, maintain, dispose, fix problems after the order (Kim and Shunk, 

2004). 

Subramaniam and Shaw (2004) presented the procurement process as the following set of 

activities: search and ordering, communication and coordination, order management, order 

fulfillment, shipping and logistics, receiving and accounting.  

FIGURE 5: PHASES OF PROCUREMENT PROCESS 

 

Source: Weele (2010) 

Purchasing function includes such activities as: 

• Determining of purchasing specification, which includes level of quality and 

quantity of the products or services.  

• Involve a supplier' selection process with developing of rules for selection. 

• Contracting is about preparing to negotiations, and agreement establishment with 

the supplier 

• Ordering starts with the order and development of procedures and rules of ordering 

• Monitoring or expediting is the way of controlling the supply 

• Follow-up is the last step within the procurement process there both buyer and 

supplier take care of possible claims, evaluation of the supplier' performance 

(Weele, 2010).  
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Jonsson (2008) outlined a following sequence of activities in a general procurement 

process. 

FIGURE 6: GENERAL PROCUREMENT PROCESS 

 

Source: Jonsson (2008) 

In Figure 6 information, flow is marked by green arrows while materials flow—with blue. 

Material requirement can be detected by planned orders or order proposals obtained from 

a material requirement planning system or from the re-order planning system. It is the basis 

of procurement (Jonsson, 2008). 

Purchase requisition is a customer’s request to the supplier to send a purchase order. The 

request can be done in the form of document or a signal for procurement (Jonsson, 2008). 

Procurement is the activity in the procurement process involves selecting of supplier and 

preparing a purchase agreement. Request for information and request for quotation can be 

sent to the possible suppliers in order to evaluate suppliers and their business-offers and 

then to select a supplier. Here the important factors to compare are total cost, quality and 

delivery service (Jonsson, 2008). 

Purchase order is a document authorizing the supplier to deliver specified items where 

quantity, time of delivery and price on the item are stated as well (Jonsson, 2008). 

Order confirmation is issued by supplier and confirms receiving the order and accepting 

or changing quantities and delivery times (Jonsson, 2008). 
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Delivery monitoring is controlling that purchased goods are delivered at the agreed time. 

The expected time of delivery is advised to the supplier in purchase order phase. Late 

deliveries cause production disruptions, dissatisfied customers, loss of sales while early 

deliveries lead to normal materials flows disruption and need of storage place (Jonsson, 

2008). 

Delivery notification, or advanced shipment notice, is sent to the customer to notify about 

on the way delivery that the customer can prepare to the goods reception and quality 

control (Jonsson, 2008). 

Delivery reception is an activity of controlling the purchased goods to ensure that the 

delivery is in full conformance with the order (Jonsson, 2008).  

Follow-up and evaluation estimate suppliers’ delivery performance. This activity is crucial 

in decision, whether to continue relations with existing supplier and what can be done by 

supplier to improve its performance (Jonsson, 2008).  

 3.2. LEVELS OF PROCUREMENT PROCESS INTEGRATION 

In this thesis, four levels of PPI are distinguished based on classification of suppliers made 

by Jonsson (2008). Jonsson (2008) defined three types of suppliers (the third type has two 

forms) and their significance for procurement process: partnership suppliers; associated 

suppliers; conventional suppliers.  

With partnership suppliers the buyers have a partnership relation and the highest level of 

integration. Partnership relation is a long-term and is characterized by teamwork and 

mutual confidence. The supplier is considered as an extension of the buyer’s organization 

(Jonsson, 2008). 

Associated suppliers are involved in the medium level of customer –supplier relationships 

and integration. The relationship is long-term and reviewed periodically. Product quality, 

reduce stocks and lead times are in the focus for the both parties, flows between them are 

synchronized as much as possible. The price is not only one decisive factor on which 

suppliers are assessed (Jonsson, 2008). 

With conventional suppliers, there is the lowest level of relationships and integration 

between supplier and buyer. Conventional suppliers are of two types when it comes to 
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development of relationships. The first type of relationships has only one-off character or 

very low frequency of transactions. Selection of supplies occurs during each procurement 

occasion. Second type of relationship is more frequent and procurement takes place 

without any evaluation or selection of the suppliers. Sometimes supplier is chosen as an 

option without some agreements (Jonsson, 2008). 

Based on mentioned above classification, four levels of PPI are determined as follows: 

1) No integration—the suppliers are chosen in each procurement process; 

2) Low integration—procurement takes place from existing suppliers without 

evaluation and selection of suppliers, and relationships are short-term; 

3) Medium integration—relationships with suppliers are long-term but are reviewed 

periodically; 

4) High integration—long-term partnership relationships with suppliers and suppliers 

are considered as an extension of the company. 

TABLE 4. LEVELS OF PPI  

 No integration  

 Low integration 

 Medium integration 

 High integration 

Source: own creation 

3.3. TOOLS OF PPI 

In the literature there is a lack of common definition how procurement process can be 

integrated. The structure of this chapter is largely based on the study of Bagchi and 

Skjoett-Larsen (2003) who distinguished information and organizational integration as 

parts composing supply chain integration. The most of appropriate tools to achieve 

procurement process integration are chosen from the article of Bagchi and Skjoett-Larsen 

(2003) and are supported it by additional literature on supply chain integration. 
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3.3.1. ORGANIZATIONAL INTEGRATION 

Barki and Pinsonneault (2005) explained organizational integration as a degree of 

composing a unified entity by individual organizational components, where components 

are organizational units, departments or partners. 

Organizational integration provides a feeling of belonging to the supply chain among 

partners. In the integrated supply chains, companies behave like united entity rather than 

individual members. Organizational integration is aimed to prevent potential conflicts and 

difference in interests through introducing governance structures, and to promote trust 

generating (Bagchi and Skjoett-Larsen, 2003). 

DIRECT LINKAGES 

Organizational integration is a good ground for improving information exchange (Barki 

and Pinsonneault, 2005). Lateral linkages should be established between organizations 

(Bagchi and Skjoett-Larsen, 2003). McAdam and McGormack (2001) stated that 

participants of the same business process must have a sufficient communication despite 

their functions and location. In the procurement process, it may be direct linkages between 

procurement managers and managers of various functions in suppliers’ companies engaged 

throughout the procurement process. 

REDUCED NUMBER OF AUTHORIZATION STAGES AND PAPER 

PROCESSING 

Activities of the supply chain integration in organizations must be realigned (Bagchi and 

Skjoett-Larsen, 2003). In the procurement process, the number of authorization stage is 

better to reduce. Paper processing of procurement activities must be reduced or completely 

eliminated in favor of automation (Akyuz and Rehan, 2009). Paper-based information flow 

can be replaced by electronic information flow but only coordination activities as search, 

negotiation, reconciliation remained human-based (Subramaniam and Shaw, 2004). 

AN EXTENSIVE COMMUNICATION 

In the procurement process, both formal and informal communications across procurement 

operations are always involved to achieve internal and external integration with lowest 

possible logistics costs. It is important that companies have in person and real-time 

interaction with suppliers and in order to achieve high level of integration (Furlan et al., 
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2011). An extensive communication at all levels facilitates supply chain integration 

(Bagchi and Skjoett-Larsen, 2003), Quick and efficient communication should be 

established with suppliers (Cousins and Menguc, 2006). Information technologies 

applicable for inter-organizational communication will be discussed in the next chapter. 

GOAL CONGRUENCE 

Goal congruence is a prerequisite that integration becomes more successful (Elliman et al., 

2003). Goal congruence is expected to deliver a number of benefits as savings in 

procurement, reduced costs through economies of scale, increased flow control, and 

increased procurement excellence, improved collaborative environment for suppliers and 

organization by raised standards (Cox et al., 2005). Cost saving is a common goal for both 

supplier and buyer. Resources have to be allocated toward the general goal (Wagner and 

Krause, 2009). 

SHARING KNOWLEDGE AND IDEAS 

Sharing knowledge and ideas with suppliers enhances organizational integration. 

Efficiency and effectiveness of performance are improved through sharing knowledge 

among participants in the supply chains (Gunasekaran and Ngai, 2004). 

CROSS-FUNCTIONAL TEAMS 

Manufacturers can organize jointly with supplier's cross-functional teams, which involve 

professionals from various functions to perform assignments in material's procurement 

(Gelderman and Weele, 2005). Cross-functional team usage improves communication and 

integration (Gelderman and Weele, 2005), and reduces barriers to communication and trust 

barriers (Novak et al., 2011). 

PERSONNEL EXCHANGE 

Personal exchange is the other option to facilitate organizational integration in the supply 

chains (Bagchi and Skjoett-Larsen, 2003). Personnel exchange between supply chain 

members improves coordination, communication and the performance levels of both 

organizations, and inter-organizational learning (Cousins and Menguc, 2006). 

JOINT PROBLEM-SOLVING AND DECISION-MAKING 

Joint problem-solving is one of the key practices in successful relationships with suppliers 

(Narasimhan and Das, 2001). Involving suppliers in decision-making is beneficial to both 
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parties. Regular meetings with suppliers provide a possibility to share problems and 

solutions (Fawcett et al., 2008).  

JOINT PERFORMANCE MEASUREMENT 

Joint performance measurement must be established with suppliers. For this supply chain 

partners must agree on the following aspects: familiar definitions of performance 

indicators, shared measurement methods, common metrics, agreed frequencies of 

measurement, etc (Akyuz and Rehan, 2009).  Kumar et al. (2005) argued that efficiency 

and effectiveness of procurement performance should be measured in terms of time, 

quality, exibility, flexibility and cost. 

INVOLVING SUPPLIERS IN DEMAND PLANNING AND IN NEW PRODUCT 

DEVELOPMENT 

Though demand management and product development are the other key processes in 

SCM identified by The Global Supply Chain Forum (Croxton et al., 2001), they are all 

interconnected, and we need to mention that involving suppliers by manufacturers in 

demand planning and new-product development enhances PPI. 
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TABLE 5: ORGANIZATIONAL TOOLS OF PPI 

 Direct linkages between procurement managers and managers of various functions 

in suppliers’ companies engaged in procurement process 

 Reduced number of authorization stages 

 Reduced paper processing of procurement activities in favor of automation 

 An extensive communication  

 Goal congruence 

 Sharing knowledge and ideas 

 Cross-functional teams 

 Personnel exchange 

 Joint problem-solving 

 Decision-making 

 Regular meetings 

 Joint performance measurement 

 Involving suppliers in demand planning  

 Involving suppliers in new product development  

Source: adapted from Bagchi and Skjoett-Larsen (2003), McAdam and McGormack 

(2001), Akyuz and Rehan (2009), Cousins and Menguc (2006), Elliman et al. (2003), 

Gunasekaran and Ngai (2004), Narasimhan and Das (2001), Fawcett et al. (2008) 
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3.3.2. INFORMATION INTEGRATION 

Infrastructure of information sharing represents a core of information integration (Wong et 

al., 2011-2012). Information integration involves sharing of data and knowledge between 

supply chain members. Information integration makes it possible for a supplier to see the 

state of inventories and production that improved collaborative planning and forecasting 

(Bagchi and Skjoett-Larsen, 2003). Information integration is aimed at exchanging real-

time data and further processing of information, which is needed to take decisions in the 

supply chains (Prajago and Olhager, 2012). 

In procurement organized information sharing between partners is crucial for efficiency of 

transactions (Kim et al., 2005). Information integration results in less uncertainty, 

inventory reduction, reduced order-to-delivery time, finest tracing and tracking, reduced 

costs, optimal customer service and increased flexibility in customer demand response 

(Bagchi and Skjoett-Larsen, 2003). Reduction of inventories and shortages is a result of 

information integration (Prajago and Olhager, 2012). 

There are two perspectives of information integration: interconnection of different systems 

and process standardization by information technologies (Barki and Pinsonneault, 2005). 

ELECTRONIC EXCHANGE OF INFORMATION 

Electronic communication is less formal compared to other means of communication that 

enable reducing organizational barriers between supply chain members (Gunasekaran and 

Ngai, 2004). E-mail can be used to transfer information and various types of files to 

suppliers at any time of the day and on any day during the week. It is a very cheap and 

useful way of information exchange with suppliers (Power, 2005).  

VISIBILITY OF FORECASTS, INVENTORY STATUS AND PRODUCTION 

PLANNING 

Providing online access to information such as forecasts, inventory status, short-term and 

long-term production planning to suppliers is supported by many authors in the literature 

(Rai et al., 2006; Prajago and Olhager, 2012; Bagchi and Skjoett-Larsen, 2003; Akyuz and 

Rehan, 2009; Wong et al., 2011-12 etc.). It leads to improve of operational performance 

through reduction of inventory costs, tied-up capital, and cycle time (Rai et al., 2006). It 

enables suppliers to better plan replenishment and deliveries and coordinates the 
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procurement process that in its turn increase service level and decreases inventory costs 

(Prajago and Olhager, 2012). 

BAR-CODING AND TRACK-AND TRACE SYSTEMS 

Bar-coding and track and trace systems can reduce lead-times with help of the modern 

model of supply chain procurement.  The latest RFID - systems can reduce such problems 

like additional inventory, wrong delivering of materials and unsatisfactory manpower 

(Jayant et al., 2009).  

ONLINE ACCESS TO ERP SYSTEMS 

ERP became more useful during the recent years as a software there a virtual supply chain 

can be established to implement a wider scope of ERP through the Internet. In the 

procurement process, ERP can enhance the effectiveness of the deliveries, inventory 

control, transportation modal planning. Effective ERP procurement process can benefit 

distribution productivity among all distribution channels’ actors. ERP became more 

comprehensive planning technique compared with the material requirement planning 

(MRP) system. ERP in the supply chains integrates sourcing or procurement, 

manufacturing and distribution, and inventory disposal. In procurement, the late deliveries 

from suppliers affect delivery performance, and it can be diagnosed for uncertainty in 

deliveries. Material flows in decentralized supply chain and in procurement, process can be 

more efficient if companies use ERP system, but it is important to develop comprehensive 

measures first, which differ between companies (Ho, 2007).  

By using extranet connection ERP systems are able to connect companies within the 

supply chain and enable them to share information about order status, product schedules, 

sales (Gunasekaran and Ngai, 2004).  

The greatest advantages according to Akyuz and Rehan, (2009) with ERP system during 

the procurement process are: 

• Obtaining cost savings through integration of the supply chain and between 

supplier and buyer 

• Overall reduction in the inventory levels throughout the more effective 

procurement process 

• Reducing of procurement costs 

• Improved vendor management 
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• Cycle time reduction 

• Improved profitability 

• Effectively automate and integrate all business functions with procurement 

functions 

• All-in-one coupling via the web increases both internal and external integration of 

the entire supply chain 

• On-line, real-time collaboration  

• Demand data and supply capacity data are more visible 

• Ability to respond to demand if fluctuations increase 

• Creates operational linkages 

• Simplifies establishing strategic partnerships  

• Enhances the information sharing. 

The limitation of ERP systems is the necessity of customization in order to support 

business processes in the supply chains. Customization is quite difficult and ERP systems 

are not flexible to collaborate with other autonomous applications (Themistocleous et al., 

2004). Using the same or compatible systems can facilitate data exchange and in its turn, 

PPI. 

INFORMATION TRANSFER THROUGH ELECTRONIC LINKAGES 

Information transfer with help of electronic linkages, such as Electronic Data Interchange 

(EDI), Extensible Markup Language (XML), provides an exchange of detailed and well-

structured information between supply chain members (Kim and Shunk, 2004). 

Information sharing through electronic connections reduces uncertainties and improves 

performance during the procurement process (Gunasekaran and Ngai, 2004). 

EDI is the most usual method when it comes to purchasing processes of direct material and 

is a base of e-procurement (Tai et al., 2010). EDI eliminated paperwork and speeds up 

transactions between the organizations (Akyuz and Rehan, 2009). Transmission of 

information through EDI is precise and accurate that reduces cycle time and improves 

cycle reliability (Tan, 2001). Both supply chain partners have benefits from using EDI 

(Mukhopadhyay and Kekre, 2002). 

EDI allows removing paperwork and accelerating transactions between the companies, but 

it requires considerable start-up and maintenance costs and is not flexible in operation 
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(Akyuz and Rehan, 2009). Implementation of EDI is costly and only large companies can 

afford it (Tai et al., 2010). 

XML has advantages in using compared to EDI in terms of costs and flexibility in 

implementation and operation (Akyuz and Rehan, 2009). At relatively low cost, XML can 

exchange information with partners via internet. XML allows the computer to understand 

the meaning from the text but not just the code. Moreover, XML does not require special 

knowledge from users to operate it (Power, 2005). 

Power (2005) cited the description of XML made by Kearney (2000, p. 13) as “an industry 

standard designed to provide a structured mechanism for sharing and understanding 

business content. It allows to make an application and to recognize the type of document, 

individual data fields, and special data located within document. XML-enabled 

applications can parse data from a supplier’s web site, interpret the data, and initiate the 

appropriate response or business transaction”. 

VENDOR-MANAGED INVENTORIES (VMI) 

VMI was developed in 1980 as a technique which involves supplier’s responsibility to 

manage customer’s inventories (Danese, 2011). VMI allows gaining benefits from the 

economies of scales in the production and distribution process. The replenishment process 

is more centralized and inventories can be managed based on actual demand. Coordination 

of VMI activities is affected by procurement process activities, which can be almost 

perfectly coordinated. This coordination can be achieved by any uniform constant 

wholesale price or discounting. It is not completely clear how the coordination for 

industries can be generalized with more than two retailers or with more complex costs and 

demand structures. The systems with a more random number of competing retailers facing 

arbitrary demands, then perfect coordination may be achieved, for example, by using 

constant wholesale prices. The supplier charges the retailer for their purchases according to 

the already defined pricing scheme which is a base for operational decisions and can 

induce complete coordination. VMI arrangements specify bounds on inventory levels and 

delivery frequencies. Responsibility of monitoring of the replenishment process is relied on 

the third party logistics providers (Bernstein et al., 2006). 
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VMI contract where the supplier is responsible for maintaining the retailer’s inventory 

level performs usually much better than traditional retailer-managed inventory (Zhu et al., 

2010).  

JUST-IN-TIME (JIT) 

JIT is a strategy which is used as an opposite to Economic Order Quantity (EOQ). JIT 

purchasing operations have their advantages when it comes to physical plant space 

reduction while EOQ is more cost effective. JIT philosophy includes many comprehensive 

principles and techniques. It provides exact materials, in the correct quantities and quality 

to production using just in time the approach. Industrial companies that preferred to use the 

EOQ purchasing system often decide to switch it to JIT system instead. Many 

mathematical models are used to compare both approaches, for example, involved 

difference in costs between EOQ and JIT purchasing systems. JIT system is not always 

more cost-effective than EOQ approach policy. The high ordering costs when order 

quantity cannot be split makes it possible for EOQ to be more cost effective even if JIT 

purchasing operations have more advantages in physical plant space reduction (Wu and 

Low, 2005). 

Recently, JIT has been the approach which had the greatest impact on supply chain and 

purchasing process. The most effective JIT purchasing process is when raw materials are 

equal to zero at the end of production time as well as finished goods from cycle time. It is 

important to reduce the inventory costs of the manufacturing. It is not always probably to 

achieve those goals because it is common that suppliers instead keep the larger quantities 

in stocks of finished goods. Buyers place their orders as late as potential and just for small 

lots in purpose to keep the inventory costs at the lowest possible level. Optimal 

procurement is especially important when company’s prices on product's decrease during 

the life cycle. The continuous decrease in price forces buyers to procure components in an 

effective way by using JIT approach and deliver more frequently finished goods in little 

quantities by using the integrated inventory control system. Frequent procurements and 

deliveries in small lots are capable of reduce the total cost of the supply chain (Mungan et 

al., 2010). According to Baladhandayutham and Venkatesh (2012) in the procurement 

process, it is important to identify both value added and non-value added activities. 

Companies make an analysis of various factors, which affect application for the 

procurement process. 
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QUICK RESPONSE (QR) 

QR is an optimal solution to study an interaction between operational factors. The demand 

information is shared in following forms: 

• First data-sharing phase begins in informal communication with the final buyer.  

• The second phase is when the formal demand order is allowed to be revised within a 

mutually agreed period or season. 

• Order confirmation phase which must be completed in time by production function (Yan 

et al., 2007).  

After these three phases, production function needs to place an original order of raw 

materials to start a production. Raw material procurement problem is to determine the 

initial safety inventory level. The estimation of final product demand is very important. 

The aim is to minimize holding, crucial purchasing and reclaiming costs. It is important 

that production can fulfill an order in time. The correlation between the impact of accuracy 

of not confirmed orders and the purchasing cost can affect the expected total cost. When 

the order without confirmation is more accurate at times, the total cost is not so responsive 

to the changes of unit purchasing cost. The relationship between total cost and unit 

purchasing cost depends on purchasing price at time and limit of available material, limit 

of ready for use material can make the total cost more reactive because the safety level of 

stock decreases on the same time as purchasing price is lower. There are analytical models 

for both single and multiple items with normal and urgent raw materials purchasing costs, 

holding costs, overstock salvage costs as well as availabilities of raw materials for the 

urgent orders are important factors, which affect the procurement process when company 

applies QR purchasing strategy (Yan et al., 2007). 

CONTINUOUS REPLENISHMENT (CR) 

Continuous Replenishment (CR) is a strategy which is used when a single item replenished 

in several places. The multi-item inventory systems, companies improve strategies that will 

increase the exploitation economies of scale by combining and control of shipments to 

various locations. The aim is to reduce cycle inventory, and the transportation costs an item 

can depart from a supplier or a distribution center and replenish a group of production 

plants.  The challenge is to define the rules for replenishment that reduce the total expected 

to order, inventory holding costs, and backordering costs (Tanrikulu et al., 2008). 



 

 

  47 (102) 

 

COLLABORATIVE PLANNING, FORECASTING AND REPLENISHMENT 

(CPFR) 

CPFR is one of the most advanced collaborative techniques, which involved common 

planning, joint decisions and exception management of two or more companies (Danese, 

2011). It was designed to provide an opportunity to buyers and sellers to measure in 

partnership processes and share information for the overall goal which is to increase supply 

chain efficiency. CPFR can integrate supply chain participants to develop forecasts, 

production plans, and inventory's replenishments in cooperation. It is important to increase 

demand and supply. CPFR improves also the customer service level. The advantages of 

implementing CPFR include reduced costs and inventories and inventory's turn-over, more 

accurate and efficient deliveries, better coordination (Lin and Ho, 2012). 

TABLE 6: INFORMATION TOOLS OF PPI 

 Electronic exchange of information 

 Visibility of forecasts, inventory status and production planning 

 Bar coding and track and trace systems 

 Connecting ERP systems 

 Using the same or compatible systems 

 EDI/XML linkage 

 VMI 

 JIT 

 Quick response 

 Continuous replenishment  

 Collaborative planning, forecasting and replenishment 

Source: adapted from Bagchi and Skjoett-Larsen (2003); Gunasekaran and Ngai (2004); 

Prajago and Olhager (2012); Jayant et al. (2009); Ho (2007), Akyuz and Rehan (2009); 

Kim and Shunk (2004); Power (2005); Danese (2011); Zhu et al. (2010); Wu and Low 

(2005), Yan et al. (2007); Tanrikulu et al. (2008); Lin and Ho (2012) etc.   
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3.4. BARRIERS TO INTEGRATION 

In this sub-chapter we will perform literature review of barriers to supply chain integration 

in general using synonyms to the word barrier, which are appropriate to the meaning of 

our subject as difficulty, obstacle, restriction, limitation, constraint. Then we will create 

our model consisting of barriers which are, to our opinion, relevant to PPI. 

3.4.1. BARRIERS TO SUPPLY CHAIN INTEGRATION 

Though there are so many benefits of integration with suppliers, companies may not have 

close relationships with suppliers even when purchasing is quite important to the 

companies (Hunter et al., 2006). The reason for that may be increased related costs, high 

resource intensity and dependency risk (Herrmann and Hodgson, 2001). 

BARRIERS TO EFFECTIVE SUPPLY CHAIN MANAGEMENT 

Fawsett et al. (2008) studied barriers to effective supply chain management. The following 

barriers were distinguished: 

 Lack of top management support 

 Non-aligned strategic and operating philosophies 

 Inability or unwillingness to share information 

 Lack of trust among supply chain members 

 Unwillingness to share risks and rewards 

 Inflexible organizational systems and processes 

 Cross-functional conflicts 

 Inconsistent/inadequate performance measures 

 Resistance to change  

 Lack of training for new mindsets and skills 

 Inadequate information systems. 

OBSTACLES TO PERFORMANCE MANAGEMENT PROCESS INTEGRATION 

Forslund and Jonsson (2009) classified obstacles to performance for management process 

integration into two groups: supplier relationship obstacles and operational tool obstacles. 

Supplier relationship obstacles involve: 
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 Lack of trust 

 Different goals and priorities  

 Lack of parallel communication structure (Forslund and Jonsson, 2009). 

Operational tool obstacles include: 

 Manual performance data management 

 Non-standardized performance metrics (Forslund and Jonsson, 2009). 

CONSTRAINTS TO BUSINESS PROCESS INTEGRATION  

Kobayashi et al. (2003) classified barriers (constraints) to business process integration into 

three groups:  

1) Rule constraint (laws, internal company rules, customs); 

2) Organizational constraints (authorities and duties of organization); 

3) Resource constraints (availability of human and information resources). 

BARRIERS TO IT-ENABLEMENT OF SUPPLY CHAIN INTEGRATION 

Jharkharia and Shankar (2005) found out eleven barriers to IT-enablement of supply chain 

integration: 

 Disparity in trading partners’ capabilities; 

 Resistance to change to IT-enabled SCM; 

 Low level of supply chain integration; 

 Threats of information insecurity; 

 Lack of trust in supply chain linkage; 

 Fear of information system breakdown; 

 Low priority by the management; 

 Fear of supply chain breakdown; 

 Lack of funds; 

 Poor IT infrastructure facilities; 

 Lack of awareness about use of IT in the supply chains. 
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BARRIERS TO ORGANIZATIONAL INTEGRATION 

Barriers to organizational integration are turbulence, difficulties to reduce complexity of 

mechanisms and configuration (Barki and Pinsonneault, 2005). The other barriers are 

differences in structures, goals, incentives and systems (Novak et al., 2011). 

3.4.2. BARRIERS TO PPI 

Based on literature review on supply chain integration, the following statements were 

selected as possible barriers to PPI. 

LACK OF TRUST TO SUPPLIERS 

A major barrier to enhancing procurement performance is the defensive nature of existing 

contracts and lack of trust between parties. Barriers in the procurement process are affected 

by strategic alliances and partnering (Elliman et al., 2003) Re-organization of procurement 

process and supply is focused on to bridge the gap between different trust levels in the 

procurement. Mechanism for achieving better integration between these levels should be 

the creation of inter-trust collaborative groups within the organization who should share 

information, expertise and resources to achieve a combined approach to areas such as 

strategic sourcing, product and supplier rationalization, stock management, supply chain 

management, information management and staff development (Cox et al., 2005). 

There are various levels of trust exist. For example, at a general level, partners need to trust 

that the proposed solutions and changes in procurement process and relationships with 

suppliers will benefit both partners and improve collaboration. The information sharing in 

the procurement process is vital to the identification of key areas for potential 

improvement.  For instance, it may be demand information on annual quantities of 

components purchased and average unit cost. This information has to be shared with higher 

level of trust to improve procurement process integration (Cox et al., 2005). Trust cannot 

be demanded from organization and its suppliers it needs to be earned and developed over 

time. It is very significant to the procurement process to have personally contact with 

influential suppliers. It increases the level of trust (Elliman et al., 2003). 

 

  



 

 

  51 (102) 

 

FEAR OF BEING DEPENDENT FROM SUPPLIERS 

Integration with suppliers makes companies inflexible, slow in response to changes and 

less adaptive to uncertainties (Das et al., 2006). Schoenherr and Swink (2012) also affirm 

that integration causes inflexibility and interdependence. In the integrated supply chains 

buyers become more dependent on their suppliers, especially when their resources are 

pooled (Kim et al., 2005-06). In the procurement process when there is integration with 

suppliers who provide important products (raw material, components, etc.), a great 

dependence of buyers on these suppliers is evident. 

UNWILLINGNESS TO SHARE CRITICAL INFORMATION 

Enthusiasm to share information represents a basis of integration with supply chain 

partners (Akyuz and Rehan, 2009). It is very significant for supply chain integration 

(Themistocleous et al., 2004). However, many managers are not willing to share their data 

(Themistocleous and Irani, 2001; Jharkharia and Shankar, 2005). The reason for that may 

be the fear of losing control of processes and decreasing their role (Themistocleous and 

Irani, 2001) or fear that the others will learn about their secrecies or weaknesses (Fawsett 

et al., 2008). In the procurement process, buyers may not want to share production 

especially if there were no close relationships with suppliers (Trkman, 2007). 

LACK OF TOP-MANAGEMENT SUPPORT 

Top-management support is quite important in SCM and particularly for PPI. Integration 

requires managerial vision, support and commitment (Akyuz and Rehan, 2009). Moral, 

technical and financial support is crucial for information integration that is an enabler of 

PPI (Gunasekaran and Ngai, 2004). Power of top-management must be directed on 

enhancing PPI (Wu et al., 2004). If there is no top-management support, it represents a 

barrier to PPI. The other connected to it a barrier may be not awareness of top-managers 

about benefits of PPI. 

DIFFERENT GOALS AND PRIORITIES  

Suppliers’ goals may differ as well as the ability to meet the buying company’s needs. 

Supplier tries to create and manufacture a product and make it as vital as possible for both 

the purchase firm’s production and operations management system. Buying company’ 

needs have the both short-term and long term perspectives. The short term perspective is to 

include a supplier’s ability to perform more flexible when it comes to quality, cost, 
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delivery and service. The long-term perspective includes development of relationships with 

a supplier (Wagner and Krause, 2009). 

The common procurement goals and standards have to be created because they increase the 

economies of scale for both buyer and supplier. On the demand side, general standards 

create advantages for certain industries by permitting increasing returns (Uyarra and 

Fanagan, 2010).  

Goal congruence between supplier and buyer in the procurement process cannot only 

improve integration but modify the structure of competition on the market in the short and 

medium term (Uyarra and Fanagan, 2010). Differentiation between supplier development 

goals which are short-term may include delivery, order cycle times, and quality. Long-term 

goals are the supplier's decision-making, product development, and operation's capabilities. 

Short-term performance indicators are measured by the buying companies, even if they 

don’t have so developed relationship with the supplier. Supplier development analysis 

consists of two types of the measurement process. They are suppliers’ activities and 

suppliers’ development goals. Supplier development activities are measured by supplier 

evaluation feedback and knowledge transferred (Wagner and Krause, 2009). The transfer 

effect, for example, includes reputation, learning, and cost advantages. It may give supplier 

firms a competitive advantage in foreign markets (Uyarra and Fanagan, 2010). Supplier 

development goals are measured by-product and delivery performance improvement, 

capability improvement and employee exchange. The level of employee exchange can 

improve a relationship between buying company’ goals and supplier’s capabilities on the 

same time increase the effect of transferred knowledge (Wagner and Krause, 2009). 

INFLEXIBLE STRUCTURE AND SYSTEMS  

Implementation of PPI requires realignment of activities in the companies (Bagchi and 

Skjoett-Larsen, 2003). Firms with flatter structures and multi-skilled employees are more 

flexible and able to react faster to changes compared to large organizations (McAdam and 

McGormack, 2001). So we can assume that small companies are more adaptable and 

adoptive to changes connected with implementation of PPI. 

For successful PPI, particularly information integration, suitable IT systems must be 

chosen to facilitate integration with suppliers (Gunasekaran and Ngai, 2004). IT 

applications must be adoptive to integration of procurement activities with suppliers 
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(Wang et al., 2010). ERP systems are required to be customized to provide collaboration 

with the other ERP systems and applications (Themistocleous et al., 2004). 

LACK OF TOOLS FOR PROCUREMENT PROCESS MEASUREMENT 

Performance measurement is an important challenge in the procurement process because it 

can be used to improve company’s internal and external procurement processes (Li and 

Dai, 2009). Procurement sourcing decisions involve both supplier and buyer performance 

evaluation, and the software system can simplify the process of data interchange. The 

typical exchanged criteria can be: cost, technology-based information, order fulfillment, 

quality, and demand planning (Ross and Buffa, 2009). The main purpose of performance 

measurement is to use the structured process of performance evaluation. It is important to 

evaluate suppliers’ performance as well as the buyers to help them understand their own 

supply chain situations and to set up a common understanding for supply chain 

management (Li and Dai, 2009). Procurement evaluation criteria are used in the 

performance analysis, and they are related to the performance contribution from all 

members in the supply chain, but especially between suppliers and buyers in the 

procurement process (Ross and Buffa, 2009). Relevant measures and metrics must be 

developed for measuring performance in the supply chains. If supply chain members do 

not have tools to evaluate their joint performance, it may represent a barrier to PPI 

(Gunasekaran and Ngai, 2004). 

 

LACK OF ADEQUATE INFORMATION SYSTEMS 

Poor IT infrastructure, insufficient application of IT in supply chain and inefficient IT in 

the supply chains are of the most important barriers to integrate supply chain members 

(Gunasekaran and Ngaim 2004). Fawsett et al. (2008) argue that deficient information 

systems are the greatest barrier to integration. In the procurement process, it is very 

important to share timely and accurate information from both parties. Information 

integration is a core of supply chain integration in general, and PPI, particularly. Adequate 

information systems are needed for collection, storing and analysis of the huge amount of 

data to take decisions, and that to transfer this information to supply chain members 

(Fawsett et al., 2008).  
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UNAWARENESS ABOUT USE OF IT FOR PPI 

The reason why companies do not possess adequate IT for integration with suppliers may 

be not awareness about what IT can be used to integrate procurement process with 

suppliers. This idea is supported by Gunasekaran and Ngai (2004) who state that 

insufficient knowledge of the type of IT infrastructure or systems to implement hinders 

integration with supply chain partners. 

LACK OF FUNDS TO ACQUIRE AND IMPLEMENT IT FOR PPI 

The other reason why companies may not have relevant IT for PPI is lacked of funds to the 

company. Implementation of integration activities requires substantial costs, and the 

greater level of integration. The more expensive communication protocols, and 

technologies may be required (Schoenherr and Swink, 2012). IT enables the supply chain 

requirements, which consider investments (Gunasekaran and Ngai, 2004). However, costs 

to coordinate activities, such as ordering, receiving, quality assurance, etc., in the 

procurement process are high, and IT are able to reduce these costs (Kim et al., 2005-

2006). Nevertheless, according to Emiliani (2000), the return of investments in integration 

activities can be difficult to quantify. 

UNWILLINGNESS TO INVEST IN IT FOR PPI 

One more explanation why companies are reluctant to implement modern IT, which can 

enable PPI with suppliers can be just not the willingness in invest in IT. Managers may 

think that the company operates currently well, and they do not require new IT to integrate 

with their suppliers. They underestimate long-term aspect of IT integration in supply chain 

and there is a risk that competitive position will be lost for some years (Gunasekaran and 

Ngai, 2004). 

Costs as well as complexity to implement integration IT hinder PPI. Costs involve 

acquiring brand new hardware and software development and maintenance, training of 

personnel how to operate unused IT systems. Those companies that implemented new IT 

for integration are then rewarded by benefits of integration (Mukhopadhyay  and Kekre, 

2002). 

  



 

 

  55 (102) 

 

THREAT OF INFORMATION INSECURITY 

As it was mentioned before, for PPI buyers require sharing sensitive and important data 

with their suppliers. Threat of information insecurity is one of the most important barriers 

for implementation IT for integration with supply chain partners. The threat is that 

competitors may get access to important information and use it against the company 

(Jharkharia and Shankar, 2005). 

DIFFERENT LEVELS OF CAPABILITIES AND RESOURCES 

The other assumption why companies may be reluctant to integrate procurement process 

with suppliers is different levels of capabilities and resources. Integration with suppliers 

requires considerable investments. And if there is the disparity in organization, it may be a 

barrier to PPI. Buying companies prefer to rely on suppliers who have good capabilities in 

engineering, testing, manufacturing (Narasimhan and Das, 2001). Relationships with the 

suppliers must also cover a resource gap which can be defined as a difference between 

company’s goals and its current funds (Cousins and Menguc, 2006). If the supplier has 

insufficient state of capabilities and resources to benefit to buyer’s performance, it will be 

a considerable barrier to PPI. 

RESISTANCE TO CHANGES 

Integration with suppliers is related with changes in organizations and new IT 

implementation, culture and nature of work of employees; and personnel may be resistant 

to changes (Jharkharia and Shankar, 2005). The most of the people do not prefer changes 

to their work, and they avoid changes. Employees also may not understand about their new 

tasks in relation to supply chain integration (Fawsett et al., 2008). As power structure may 

be changed in organization, support and help to understand their position and functions 

must be provided to employees (McAdam and McGormack, 2001). 

LACK OF TRAINING FOR NEW SKILLS AND MINDSETS OF EMPLOYEES   

PPI is largely dependent on availability of IT enabling integration. Implementation of new 

IT requires education and training of workers. Investment in education and training is 

inevitable part of changing process within the company. Moreover, full cooperation of 

employees is needed, and it can be achieved through motivation of employees to work in 

transparent communication environment (Gunasekaran and Ngai, 2004). If the company 
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experiences a lack of employees’ training needed for successful PPI, it may be significant 

barriers to PPI.  

TABLE 7. BARRIERS TO PPI  

 Lack of trust among supply chain members 

 Fear of being dependent from suppliers 

 Unwillingness to share critical information 

 Lack of top-management support 

 Different goals and priorities 

 Inflexible structure and systems  

 Lack of tools for procurement process measurement 

 Lack of adequate information systems 

 Unawareness about use of IT for PPI 

 Lack of funds to acquire and implement IT for PPI 

 Unwillingness to invest in IT for PPI 

 Threat of information insecurity 

 Different levels of capabilities and resources 

 Resistance to changes 

 Lack of training for new skills and mindsets of employees  

Source: adapted from Fawsett et al. (2008); Forslund and Jonsson (2009); Kobayashi et al. 

(2003); Jharkharia and Shankar (2005). 
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3.5. SUMMARY OF THEORY CHAPTER 

TABLE 8: SUMMARY OF THE THEORY CHAPTER 

Procurement process  determining of purchasing specification  

 selection of supplier process  

 contracting  

 ordering  

 monitoring  

 follow up 

Level of PPI  no integration 

 low integration 

 medium integration 

 high integration 

Tools of PPI Organizational: 

 Direct linkages between procurement managers and 

managers of various functions in suppliers’ companies 

engaged in procurement process 

 Reduced number of authorization stages 

 Reduced paper processing of procurement activities in 

favor of automation 

 Extensive communication  

 Goal congruence 

 Sharing knowledge and ideas 

 Cross-functional teams 

 Personnel exchange 

 Joint problem-solving 

 Joint decision-making 

 Regular meetings 

 Joint performance measurement 

 Involving suppliers in demand planning  

 Involving suppliers in new product development  

Information: 

 Electronic exchange of information 

 Visibility of forecasts, inventory status and production 

planning 

 Bar coding and track and trace systems 

 Connecting ERP systems 

 Using the same or compatible systems 

 EDI/XML linkage 

 VMI 

 JIT 

 Quick response 
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 Continuous replenishment  

 Collaborative planning, forecasting and replenishment 
 

Barriers to PPI  Lack of trust among supply chain members 

 Fear of being dependent from suppliers 

 Unwillingness to share critical information 

 Lack of top-management support 

 Different goals and priorities 

 Inflexible structure and systems  

 Lack of tools for procurement process measurement 

 Lack of adequate information systems 

 Unawareness about use of IT for PPI 

 Lack of funds to acquire and implement IT for PPI 

 Unwillingness to invest in IT for PPI 

 Threat of information insecurity 

 Different levels of capabilities and resources 

 Resistance to changes 

 Lack of training for new skills and mindsets of 

employees  
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4. GENERATION OF HYPOTHESES 

This chapter contains the hypotheses generated for this thesis. Based on literature review 

and research questions four hypotheses were formulated. 

Since Ukrainian industry has been transformed from planned economy to market economy 

there are many developed companies in the country even if they still use the equipment and 

technologies from former Soviet Union times. Moreover, progressive companies acclimate 

badly to changes in external environment (Vyshnevsky and Dementiev, 2011). Swedish 

machine and equipment market had a period of strong growth, but it declined in 2008-2009 

as consequence of the economic crisis. The latest forecasts expect the recovery of this 

market and acceleration of economic growth towards 2014 (Statistics Sweden, 2009). The 

both countries according to our opinion should have some similarities when it comes to 

state of PPI. They should have even the same challenges especially because they belong to 

European countries and this is why our hypotheses are:  

H1: Means of levels of PPI are approximately equal in Swedish and Ukrainian companies 

producing machinery and equipment. 

H2: Means of organizational tools of PPI are approximately equal in Swedish and 

Ukrainian companies producing machinery and equipment. 

H3: Means of information tools of PPI are approximately equal in Swedish and Ukrainian 

companies producing machinery and equipment. 

H4: Means of barriers to PPI from buyers’ perspective are approximately equal in Swedish 

and Ukrainian companies producing machinery and equipment. 
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5. EMPIRICAL FINDINGS 

This chapter introduces the empirical findings of this research gathered by means of 

survey. It starts with testing non-response bias and reliability. Then respondents’ profile 

and descriptive statistics are presented. 

Quantitative methods which were used in our research are descriptive statistics, frequency 

tables, reliability test and t-test. Questionnaires were created and sent to persons 

responsible for procurement in companies producing machines and equipment in Sweden 

and Ukraine. Five-point Likert scale was used for design of the third and the fourth parts of 

the questionnaire (Malhorta and Grover, 1998). 

The performed t-test is to test our hypotheses that the means for two populations are 

significantly equal (Joglekar, 2010).  

All the findings were summarized for the whole population of respectively Swedish and 

Ukrainian companies producing machines and equipment. 

5.1. NON-RESPONSE BIAS AND RELIABILITY 

At the beginning, test for non-response bias was completed in order to verify that there is 

no significant difference between the early and late responses. Early responses are in our 

case those responses which we received without a reminder, and late responses were 

received after the first reminder. We received 53 early and 20 late responses from Swedish 

companies, and 33 early and 16 late responses from Ukrainian companies. Independent 

samples test was carried out to test the differences between this two groups for each 

dataset.  

No significant difference was found between early and late responses in the dataset of 

Swedish companies (Appendix 2).  

Out of 46 variables, only two variables (total number of suppliers and JIT) have a 

significant difference between the early and late responses in the dataset of Ukrainian 

companies (Appendix 3). Sig. (2-tailed) for JIT is close to 0.05 and we think that this will 

not affect the interpretation of the results.  
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So we can conclude that the results of early responses do not significantly differ from the 

results of late responses. 

The coefficient Cronbach’s Alpha measures reliability and internal consistency of the 

scale. Values close to 1 tells about the strong reliability and internal consistency of the 

scale. Generally accepted are values over 0.7 (Thietart, 2001). 

From the Table 9 we can see that there is a high degree of reliability and internal 

consistency of the scale. 

TABLE 9. TESTING CRONBACH'S ALPHA 

 

5.2. RESPONDENTS’ PROFILE  

First part of presenting data includes answers to the four general questions in our survey, 

which are: numbers of employees, age of the company, total number of suppliers and 

number of key suppliers.  

5.2.1. SWEDISH COMPANIES 

From 73 respondents from Sweden 58 (79.5%) have less than 100 employees; 10 (13.7%) 

in the range of 101-500; three (4.1%) in the range 501-1000; and two respondents (2.7%) 

have more than 1000 employees. As for age of the company, 56 companies (76.7%)  exists 

less than 50 years; 16 companies (21.9%) have the age within the range of 51-100 years; 

and only one company (1.4%) is older than 100 years. 50 respondents (68.5%) have the 

total number of suppliers as less than 100; 13 (17.8%) in the range of 101-500; and 10 

(13.7%) have more than 500 suppliers. In the matter of key suppliers, 69 companies 

(94.5%) have less than 100 key suppliers; and four respondents (5.5%) have more than 100 

key suppliers. 
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TABLE 10: NUMBER OF EMPLOYEES IN THE SWEDISH COMPANIES 

  Frequency Percent 

Valid 1-100 58 79,5 

101-500 10 13,7 

501-1000 3 4,1 

More than 1000 2 2,7 

Total 73 100,0 

 

TABLE 11: AGE OF THE SWEDISH COMPANIES   

  Frequency Percent 

Valid 1-50 56 76,7 

51-100 16 21,9 

More than 100 1 1,4 

Total 73 100,0 

 
TABLE 12: TOTAL NUMBER OF SUPPLIERS IN SWEDISH COMPANIES 

  Frequency Percent 

Valid 1-100 50 68,5 

101-500 13 17,8 

More than 500 10 13,7 

Total 73 100,0 

 
TABLE 13: NUMBER OF KEY SUPPLIERS IN THE SWEDISH COMPANIES  

  Frequency Percent 

Valid Less than 100 69 94,5 

More than 100 4 5,5 

Total 73 100,0 

5.2.2. UKRAINIAN COMPANIES 

From 49 respondents from Ukraine 12 (24.5%) have less than 100 employees; 20 (40.8%) 

in the range of 101-500; six (12.2%) within the range 501-1000; and 11 respondents 

(22.4%) have more than 1000 employees. In regard to the age of the company, 31 

companies (63.3%) exists less than 50 years; 16 companies (32.7%) have the age in the 

range of 51-100 years; and two companies (4.1%) is older than 100 years. 28 respondents 

(57.1%) have the total number of suppliers as less than 100; four (8.2%) in the range of 

101-500; and 17 (34.7%) have more than 500 suppliers. As for key suppliers, 37 
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companies (75.5%) have less than 100 key suppliers; and 12 respondents (24.5%) more 

than 100 key suppliers. 

TABLE 14: NUMBER OF EMPLOYEES IN THE UKRAINIAN COMPANIES 

  Frequency Percent 

Valid 1-100 12 24,5 

101-500 20 40,8 

501-1000 6 12,2 

More than 1000 11 22,4 

Total 49 100,0 
 

Table 15: Age of the Ukrainian companies   

  Frequency Percent 

Valid 1-50 31 63,3 

51-100 16 32,7 

More than 100 2 4,1 

Total 49 100,0 

 
TABLE 16: TOTAL NUMBER OF SUPPLIERS IN THE UKRAINIAN COMPANIES 

  Frequency Percent 

Valid 1-100 28 57,1 

101-500 4 8,2 

More than 500 17 34,7 

Total 49 100,0 

 
TABLE 17: NUMBER OF KEY SUPPLIERS IN THE UKRAINIAN COMPANIES 

  Frequency Percent 

Valid Less than 100 37 75,5 

More than 100 12 24,5 

Total 49 100,0 

 

5.3. LEVEL OF PPI 

The respondents were asked to evaluate the level of PPI in their companies with their key 

suppliers, where one stands for “no integration”, two—“low integration”, three—“medium 

integration”, and four—“high integration”. 
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TABLE 18. LEVEL OF PPI IN SWEDISH AND UKRAINIAN COMPANIES 

Level of integration Frequency Percent 

Sweden Ukraine Sweden Ukraine 

No integration 
8 1 11,0 2,0 

Low integration 
9 4 12,3 8,2 

Medium integration 
28 25 38,4 51,0 

High integration 
28 19 38,4 38,8 

Total  
73 49 100,0 100,0 

  

Table 18 reveals that eight (11% of Swedish respondents) Swedish companies and only 

one Ukrainian (2% of Ukrainian respondents) company have no integration with their key 

suppliers. The low integration is present in nine (12.3%) Swedish companies and in four 

(8.2%) Ukrainian companies. 28 (38.4%) Swedish respondents and 25 (51.0%) Ukrainian 

respondents have the medium integration with their key suppliers. The high integration is 

employed in 28 (38.4%) Swedish companies and in 19 (38.8%) Ukrainian companies.  

Descriptive statistics for the level of integration in Swedish and Ukrainian companies are 

presented in Table19. 

TABLE 19: DESCRIPTIVE STATISTICS FOR THE LEVEL OF INTEGRATION  

 Number of 

respondents 

Mean S.D. 

 Sweden Ukraine Sweden Ukraine Sweden Ukraine 

Level of integration 73 49 3,04 3,27 0,978 0,700 

 

From Table 19 we can see that the average mean of the level of PPI is around the value of 

three in both Swedish and Ukrainian companies. It means that in average Swedish and 

Ukrainian companies producing machinery and equipment have the medium level of 

integration which is defined in this paper as long-term relationships reviewed periodically. 
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5.4. TOOLS OF PPI 

Based on the theoretical review, tools of PPI are divided into organizational and 

information. The respondents were asked to indicate the degree of availability of various 

tools of integration in their relationships with key suppliers during the procurement process 

where one stands for “not at all”; two—“slightly”; three—“moderately”; four—“very”; and 

five—“extremely”. 

5.4.1. ORGANIZATIONAL TOOLS OF PPI 

Descriptive statistics for organizational tools of PPI in Swedish and Ukrainian companies 

are presented in Table 20. 

TABLE 20: DESCRIPTIVE STATISTICS FOR ORGANIZATIONAL TOOLS OF PPI  

 Number of 

respondents 

Mean S.D. 

 Sweden Ukraine Sweden Ukraine Sweden Ukraine 

Direct linkages with suppliers 73 49 3,34 4,06 1,145 1,008 

Reduced number of 

authorization stages 

73 49 2,93 3,69 1,110 1,194 

Automation of procurement 

process 

73 49 2,25 3,47 1,064 ,960 

Extensive communication 73 49 2,97 3,71 1,130 1,173 

Goal congruence 73 49 2,64 3,27 1,240 1,204 

Sharing knowledge and ideas 73 49 2,74 3,41 1,248 1,273 

Cross-functional teams 73 49 2,00 3,04 1,080 1,338 

Personnel exchange 73 49 1,88 2,84 1,079 1,419 

Joint problem-solving 73 49 2,95 3,47 1,212 ,8921 

Joint decision-making 73 49 2,16 3,02 1,054 1,164 

Regular meetings 73 49 2,59 3,59 1,153 1,273 

Joint performance 

measurement 

73 49 2,19 2,94 1,186 1,162 

Involving suppliers in demand 

planning 

73 49 1,64 3,08 ,856 1,077 

Involving suppliers in product 

development 

73 49 2,15 2,88 1,023 1,053 

 

From Table 20 we can see that Ukraine's respondent companies have higher means of 

organizational tools of PPI than Swedish companies. 
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Direct linkages with suppliers and extensive communication have the highest means in 

both countries. Their values are close to “moderately” for Sweden, and “very” for Ukraine. 

In Swedish companies such variables as automation of procurement process (2.25), cross-

functional teams (2.0), personnel exchange (1.88), joint decision-making (2.16), joint 

performance measurement (2.19), involving suppliers in demand planning (1.64) and 

involving suppliers in product development (2.15) have means close to “slightly”. It means 

that these organizational tools of PPI are slightly available in Swedish companies 

producing machinery and equipment. The other organizational tools as direct linkages with 

suppliers (3.34), reduced number of authorization stages (2.93), extensive communication 

(2.97), goal congruence (2.64), sharing knowledge and ideas (2.74), joint problem-solving 

(2.95) and regular meetings (2.59) are available moderately in Swedish companies as their 

means close to three. 

As for Ukrainian producers of machinery and equipment, such organizational tools of 

integration as automation of procurement process (3.47), goal congruence (3.27), sharing 

knowledge and ideas (3.41), cross-functional teams (3.04), personnel exchange (2.84), 

joint problem-solving (3.47), joint decision-making (3.02), joint performance measurement 

(2.94), involving suppliers in demand planning (3.08), and involving suppliers in product 

development (2.88) are moderately available during the procurement process because their 

means are close to three. The means’ values of direct linkages with suppliers (4.06), 

reduced number of authorization stages (3.69), extensive communication (3.71), and 

regular meetings (3.59) are close to four that corresponds to “very”. The availability of 

these organizational tools is quite high in Ukrainian companies producing machinery and 

equipment. 
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5.4.2. INFORMATION TOOLS OF PPI 

Descriptive statistics for information tools of PPI are presented in Table 21. 

TABLE 21: DESCRIPTIVE STATISTICS FOR INFORMATION TOOLS OF PPI 

 Number of 

respondents 

Mean S.D. 

 Sweden Ukraine Sweden Ukraine Sweden Ukraine 

Electronic exchange of 

information 
73 49 2,75 3,76 1,278 ,879 

Online access to forecasts 73 49 1,29 2,69 ,736 1,158 

Online access to inventory status 73 49 1,21 2,92 ,600 1,351 

Online access to production plans 73 49 1,21 2,88 ,552 1,333 

Bar coding and track and trace 

systems 
73 49 1,75 3,04 1,128 1,290 

Using the same or compatible 

systems 
73 49 1,68 2,96 ,984 1,190 

EDI/XML linkage 73 49 1,51 2,55 1,042 1,209 

VMI 73 49 1,19 2,55 ,593 1,209 

JIT 73 49 1,60 2,49 1,037 1,309 

QR 73 49 1,49 2,63 1,015 1,318 

CR 73 49 1,27 2,80 ,692 1,258 

CPFR 73 49 1,34 2,76 ,803 1,315 

 

The most available information tool of integration for both countries is electronic exchange 

of information. It is available moderately in Sweden (2.75) and very in Ukraine (3.76). 

Bar coding and track and trace systems (1.75), using the same or compatible systems 

(1.68), EDI/XML linkage (1.51) and JIT (1.60) have the slight level of availability in 

Swedish companies. The availability of the following information tools of PPI is quite low 

in Swedish companies: online access to forecasts (1.29), online access to inventory status 

(1.21), online access to production plans (1.21), VMI (1.19), QR (1.49), CR (2.80) and 

CPFR (2.76). 

5.5. BARRIERS TO PPI 

In the last part of questionnaire, the respondents were asked to indicate an extent to which 

they agree or disagree that the statement is a barrier to procurement process integration 

with their key suppliers. In five-point scale barriers for procurements process have the 

following five levels: 
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1) Strongly disagree 

2) Disagree 

3) Neither agree or disagree 

4) Agree 

5) Strongly agree. 

Descriptive statistics for barriers to PPI are presented in Table 22. 

TABLE 22: DESCRIPTIVE STATISTICS FOR BARRIERS TO PPI  

 Number of 

respondents 

Mean S.D. 

 Sweden Ukraine Sweden Ukraine Sweden Ukraine 

Lack of trust 73 49 2,51 2,39 1,226 1,255 

Fear of being dependent 73 49 2,59 3,00 1,141 1,208 

Unwillingness to share 

information 

73 49 2,47 3,33 1,168 1,197 

Lack of top-management support 73 49 1,79 3,04 ,957 1,258 

Different goals and priorities 73 49 2,14 2,67 1,071 1,197 

Inflexible structures and systems 73 49 2,19 2,88 1,114 1,033 

Lack of tools for procurement 

process measurement 

73 49 2,22 2,92 1,205 1,057 

Lack of adequate information 

systems 

73 49 2,49 3,02 1,192 1,070 

Unawareness about IT use for PPI 73 49 2,05 2,86 1,104 1,041 

Lack of funds to acquire and 

implement new IT for PPI 

73 49 1,97 2,90 1,040 1,229 

Unwillingness to invest in IT for 

PPI 

73 49 2,44 3,06 1,202 1,029 

Threat of information insecurity 73 49 2,40 2,98 1,244 1,090 

Different levels of capabilities and 

resources 

73 49 2,44 3,04 1,202 1,020 

Resistance to changes 73 49 2,00 2,96 ,986 1,154 

Lack of training for new skills and 

mindsets of employees 

73 49 2,22 2,84 1,193 1,048 

 

In average Swedish respondents disagree that unwillingness to share information (2.47), 

lack of top-management support (1.79), different goals and priorities (2.14), inflexible 

structures and systems (2.19), lack of tools for procurement process measurement (2.22), 

lack of adequate information systems (2.49), unawareness about IT use for PPI (2.05), lack 

of funds to acquire and implement new IT for PPI (1.97), unwillingness to invest in IT for 
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PPI (2.44), threat of information insecurity (2.40), different levels of capabilities and 

resources (2.44), resistance to changes (2.0), lack of training for new skills and mindsets of 

employees (2.22) are the barriers to PPI with their key suppliers. Neutral position Swedish 

respondents have regarding lack of trust (2.51) and fear of being dependent (2.59) as 

barriers to PPI. 

In average Ukrainian respondents disagree that lack of trust (2.39) is a barrier to PPI with 

their key suppliers. They neither agree nor disagree that fear of being dependent (3.0), 

unwillingness to share information (3.33), lack of top-management support (3.04), 

different goals and priorities (2.67), inflexible structures and systems (2.88), lack of tools 

for procurement process measurement (2.92), lack of adequate information systems (3.02), 

unawareness about IT use for PPI (2.86), lack of funds to acquire and implement new IT 

for PPI (2.90), unwillingness to invest in IT for PPI (3.06), threat of information insecurity 

(2.98), different levels of capabilities and resources (3.04), resistance to changes (2.96), 

lack of training for new skills and mindsets of employees (2.84) are the barriers to PPI with 

their key suppliers. 
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6. ANALYSIS 

This chapter presents the results of t-test made in order to test formulated hypotheses. 

After that our findings are discussed to answer the research questions. 

6.1. T-TEST 

6.1.1. T-TEST FOR LEVELS OF PPI 

H1: Means of levels of PPI are approximately equal in Swedish and Ukrainian 

companies producing machinery and equipment. 

In order to support or reject the first hypothesis t-test for levels of PPI was carried out. The 

results are presented in Table 23. 

TABLE 23. T-TEST FOR LEVELS OF PPI  

 
Levene's Test 

for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-

tailed) 

Mean 

Differen

ce 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Level of 

integration 

Equal variances assumed 2,614 ,109 -1,383 120 ,169 -,224 ,162 -,545 ,097 

Equal variances not assumed 
  

-1,475 119,453 ,143 -,224 ,152 -,525 ,077 

First, we check the Levene's Test for Equality of Variances. Sig (0.109) is greater than 0.05 

that means that the variances are approximately equal for both groups—Swedish and 

Ukrainian respondents and we must use the first line of results “equal variances assumed”.  

After that we see the results of t-test. Sig. (2-tailed) is 0.169 that is greater than 0.05. It 

means that the group means are not significantly different for both groups. 

The level of PPI is not significantly different in Swedish and Ukrainian companies 

producing machinery and equipment. The first hypothesis is supported. 
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6.1.2. T- TEST FOR ORGANIZATIONAL TOOLS OF PPI 

H2: Means of organizational tools of PPI are approximately equal in Swedish and 

Ukrainian companies producing machinery and equipment. 

T-test was performed for organizational tools of PPI. The results of the tests are presented 

in Appendix 5.  

Levene’s test for equality of variances shows that almost all the cases have significance 

higher than 0.05 and that the spread of variations is the same for both countries, and then 

we have to refer to the line “equal variances assumed." When significance is lower than 0. 

05, the spreads of variations are different for countries, and this is why we have to use the 

result by looking on “equal in variances not assumed." 

All variables have Sig. (2-tailed) less than 0.05. Results of the test show that the 

organizational tools of PPI differ significantly between Swedish and Ukrainian companies 

producing machinery and equipment. The hypothesis, that means of organizational tools of 

PPI are approximately equal in Swedish and Ukrainian companies producing machinery 

and equipment, is rejected. 

6.1.3. T-TEST FOR INFORMATION TOOLS OF PPI 

H3: Means of information tools of PPI are approximately equal in Swedish and 

Ukrainian companies producing machinery and equipment. 

Appendix 6 represents results of t-test for information tools of PPI. All variables have Sig. 

(2-tailed) less than 0.05 that means that all the information tools of PPI differ significantly 

between Swedish and Ukrainian companies producing machinery and equipment. The 

hypothesis, that means of information tools of PPI are approximately equal in Swedish and 

Ukrainian companies producing machinery and equipment, is rejected. 

 

 

 

 



 

 

  72 (102) 

 

6.1.4. T-TEST FOR BARRIERS TO PPI 

H4: Means of barriers to PPI from buyers’ perspective are approximately equal in 

Swedish and Ukrainian companies producing machinery and equipment. 

The results of t-test for barriers to PPI are presented in Appendix 7. 

Barriers, which have Sig. (2-tailed) greater than 0.05, are the “lack of trust” and “fear of 

being dependent”. It means that means of these barriers do not differ significantly between 

Swedish and Ukrainian companies. Hypothesis 4 is supported for these barriers. 

The other barriers, as unwillingness to share information, lack of top-management support, 

different goals and priorities, inflexible structures and systems, lack of tools for 

procurement process measurement, lack of adequate information systems, unawareness 

about IT use for PPI, lack of funds to acquire and implement new IT for PPI, unwillingness 

to invest in IT for PPI, threat of information insecurity, different levels of capabilities and 

resources, resistance to changes and lack of training for new skills and mindsets of 

employees, have Sig. (2-tailed) less than 0.05. The means of these barriers differ 

significantly between two countries. Hypothesis 4 is rejected for these barriers. 

6.2. DISCUSSION 

6.2.1. RESEARCH QUESTION 1 

Is there a significant difference in the level of PPI between Swedish and Ukrainian 

companies producing machinery and equipment with their key suppliers? 

Our results demonstrate that the level of PPI is not so significantly different in Sweden 

compared to Ukraine. Supplier’s significance for procurement process is defined by 

Jonsson (2008). According to Jonsson (2008) there are three levels of suppliers in the 

company. According to our results the average level of integration is medium and it means 

that companies have the long-term relationships which are reviewed periodically and the 

type of suppliers in both cases could be associated suppliers.  
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6.2.2. RESEARCH QUESTION 2 

RQ2. Is there a significant difference in the tools of PPI with the key suppliers 

between Swedish and Ukrainian companies producing machinery and equipment? 

The survey reflects that Ukrainian companies have higher means for organizational tools of 

PPI than Swedish companies do. According to theory chapter, the higher level of 

organizational integration is the prerequisite for integrated supply chains. The companies 

act more like united entity than individual members. This strategy prevents better potential 

conflicts and difference in interests. The higher level of integration is the base for trust 

generating (Bagchi and Skjoett-Larsen, 2003). 

It is important to build a good ground for improving information exchange (Barki and 

Pinsonneault, 2005).  The higher level of organizational means may be a sign that 

procurement process in Ukraine may have much more inter-correlated processes between 

procurement managers and managers of various functions in suppliers’ companies. 

The activities in such organizations of the supply chain integration are more realigned 

(Bagchi and Skjoett-Larsen, 2003). When it comes to procurement process, the number of 

authorization stages is more reduced. Even the paper processing of procurement activities 

are almost completely eliminated in favor of automation (Akyuz and Rehan, 2009). Paper-

based information flow replaced by electronic information flow but only coordination 

activities as search, negotiation, reconciliation remained human-based (Subramaniam and 

Shaw, 2004). Ukrainian companies have higher means of organization tools of PPI in our 

survey compared to Swedish companies. It may be explained by the size of the companies 

which brings the necessity of integration.   

Significant differences in means of information tools of PPI between Sweden and Ukraine 

exist too. The means for Ukrainian companies are higher than means for Swedish 

companies.  

All information tools of PPI differ significantly between Swedish and Ukrainian 

companies producing machinery and equipment. In Ukrainian companies’ information 

integration is more developed than in respondent Swedish companies. In the Ukrainian 

companies’ suppliers have better access to the state of inventories and production that 

improved collaborative planning and forecasting (Bagchi and Skjoett-Larsen, 2003).  
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According to Prajago and Olhager (2012), the real-time data exchanging and further 

processing of information should simplify the process of taking decisions in the supply 

chains in the Ukrainian companies. Information sharing between partners is crucial for 

efficiency of transactions and is better employed in Ukrainian companies compared to 

Swedish according to our results. From the results for Ukrainian companies we can see that 

Ukrainian companies should have it easier compared to Swedish companies to reduce the 

uncertainty, inventory reduction, reduced order-to-delivery time, tracing and tracking, 

reduced costs, optimal customer service and increased flexibility in customer demand 

response (Bagchi and Skjoett-Larsen, 2003). 

 

6.2.3. RESEARCH QUESTION 3 

RQ3. Is there a significant difference in the barriers to PPI with the key suppliers 

from the buyers’ perspective between Swedish and Ukrainian companies producing 

machinery and equipment? 

The most of the means for barriers of PPI differ significantly between two countries. 

Ukrainian companies agree more than Swedish companies do that barriers to PPI exist and 

are important to them. The importance of reducing of barriers to PPI by a company may 

depend on company’s size and complexity of the businesses.  

Companies in both countries agreed that the major barrier to integrate procurement 

performance is the defensive nature of existing contracts and lack of trust between parties 

as well as fear of being dependent. Barriers in the procurement process are influenced by 

strategic coalitions and partnering. Re-organization of procurement process and supply is 

focused on to bridge the gap between unlike trust levels in the procurement (Elliman et al., 

2003). 

From the theory chapter we already know that there are various levels of trust exist. For 

example, at a general level, partners need to trust that the suggested solutions and changes 

in procurement process and relationships with suppliers will advantage both partners and 

increase collaboration. Trust and fear of being dependent are interrelated barriers and 

which cannot be demanded from organization and its suppliers it needs to be earned and 

established over time.  
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7. CONCLUSION 

This chapter concludes the results of the research. It presents the summary of answers to 

our research questions, theoretical and practical contribution, limitations, critics and 

recommendation for future research. 

7.1. ANSWERS TO THE RESEARCH QUESTIONS 

RQ1. Is there a significant difference in the level of PPI between Swedish and Ukrainian 

companies producing machinery and equipment with their key suppliers? 

There is no significant difference in the level of PPI between Swedish and Ukrainian 

companies. In average they have medium level of integration that accords to the long-term 

relationships which are reviewed periodically. 

RQ2. Is there a significant difference in the tools of PPI with the key suppliers between 

Swedish and Ukrainian companies producing machinery and equipment? 

There is a significant difference in all the tools of PPI between Swedish and Ukrainian 

companies. The availability of all the tools of PPI is greater in Ukrainian companies 

compared to Swedish companies. It may be explained by greater number of large 

companies among Ukrainian respondents. 

RQ3. Is there a significant difference in the barriers to PPI with the key suppliers from the 

buyers’ perspective between Swedish and Ukrainian companies producing machinery and 

equipment? 

There is no significant difference in such barriers as the “lack of trust” and “fear of being 

dependent”. Respondents from both countries disagree in general that lack of trust is a 

barrier to PPI, and they neither agree nor disagree that fear of being dependent is a barrier 

to PPI. All the other barriers are significantly different between respondents of two 

countries. 
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7.2. THEORETICAL CONTRIBUTION 

However, there is a large amount of information on supply chain integration there is a lack 

of information dedicated to integration of procurement process as one of the supply chain 

processes. The main findings and contribution of this thesis to the existing theory is 

developing a theory about procurement process integration from the extensive existing 

theory on supply chain integration. A thorough review of literature on supply chain 

integration was carried out in order to select an appropriate to our opinion theory on 

procurement process integration in terms of levels of integration, tools of integration and 

barriers to integration. This thesis contributes also to the knowledge about current state of 

procurement process integration in two countries—Sweden and Ukraine. 

In our thesis we described the most important tools for both information and organizational 

PPI and barriers to PPI which can open many possibilities for companies’ improvement.  It 

is good to know that there is no significant difference in the level of PPI between Swedish 

and Ukrainian companies. In average all companies have medium level of integration and 

means that companies try to have the long-term relationships which they review 

periodically. Companies have mostly the associated suppliers and have such dominated 

barriers as “lack of trust” or “fear of being dependent”. 

7.3. PRACTICAL CONTRIBUTION 

The results of this thesis could be interesting for companies operating in the industry of 

machinery and equipment as well as in any other industry as it provides an overview of 

current state of procurement process integration with key suppliers. As our results show 

there is a significant difference in the tools of PPI between Swedish and Ukrainian 

companies. PPI can be influenced by the regulations of the country, history and obstacles 

which in turn challenge the companies.  

7.4. LIMITATIONS 

One of the limitations of this thesis is that the response rate of this research is rather low. 

The reason for that could be a quite long questionnaire that captured many concepts of our 

research. However, non-response bias test was conducted and no significant difference was 

found between the early responses and responses received after the first reminding. That is 

why we can assume that there is no significant difference between respondents and non-
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respondents. Additional limitations are the lack of time for the writing of the paper and not 

so many Ukrainian respondents. The total amount of respondents could also be higher.  

7.5. CRITICS OF OUR THESIS 

If we could have done our thesis once again, we would make some changes that could 

improve the quality of our research. First of all, we would pay more attention to the impact 

of various barriers on the level of procurement process integration. Correlation analysis 

could also have been done in order to explore correlations between various concepts of this 

study. We could even combine our quantitative study with qualitative study and make 

some interviews. 

7.6. RECOMMENDATIONS FOR FUTURE RESEARCH 

Though, to our opinion this thesis gives quite interesting results, it could be interesting to 

perform similar research. Firstly, we would like ascertain an impact of barriers to 

integration on the level of integration. Secondly, it would be interesting to perform a 

similar research from customers’ perspective since the focus of this thesis was done on 

procurement process integration only from buyers’ perspective. Thirdly, as our research is 

made within one manufacturing industry—machinery and equipment, the research within 

several manufacturing industries would give interesting outcomes. Fourthly, more global 

research could be done in order to find out how far companies integrate procurement 

process with their suppliers in various countries. Interviews or other forms of qualitative 

research could be used too as the complement to our quantitative study.  
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Appendix 1. Questionnaire 

I. Respondents’ profile 

1. How many people are employed in your company?   

2. For how long has your company operated in the market?  

3. What is the total number of suppliers in your company?   

4. How many key suppliers (suppliers of critical components and raw material used for 

production) does your company have? 

 

II. Level of procurement process integration 

5. Please evaluate the level of integration (relationships) of procurement process with key suppliers 

(suppliers of critical components and raw material used for production) in your company: 

 No integration (key suppliers are chosen in each procurement process) ○ 

Low integration (procurement takes place without evaluation and selection of key suppliers) ○ 

Medium integration (relationships with key suppliers are long-term but are reviewed periodically) ○ 

High integration (your company have long-term partnership relationships with key suppliers, key 

suppliers are considered as extension of your company) 
○ 

III. Tools of procurement process integration 

Organizational integration of procurement process with key suppliers. Please evaluate the 

following statements. 

 1 

Not at 

all 

2 

Slightly 

3 

Moderately 

4 

Very 

5 

Extremely 

6. Procurement managers in your company have a 

direct contact with managers of key suppliers’ 

companies 

○ ○ ○ ○ ○ 

7. The number of authorization stages has been 

reduced in procurement process with your key 

suppliers 

○ ○ ○ ○ ○ 

8. Procurement process is automated and free from 

paper processing 
○ ○ ○ ○ ○ 

9. Your company and key suppliers have an 

extensive communication during procurement 

process 

○ ○ ○ ○ ○ 

10. Your company and key suppliers set the common 
goals concerning procurement process 

○ ○ ○ ○ ○ 

11. Your company share knowledge and ideas 

concerning procurement process with key 

suppliers 

○ ○ ○ ○ ○ 

12. Your company and key suppliers organize 

project or cross-functional teams concerning 

procurement process 

○ ○ ○ ○ ○ 
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13. Your company and key suppliers practice 

personnel exchange for sharing knowledge and 

experience concerning procurement process 

○ ○ ○ ○ ○ 

14. Your company and key suppliers solve jointly 

problems which arise during procurement 

process 

○ ○ ○ ○ ○ 

15. Key suppliers are involved in decision making 
during procurement process 

○ ○ ○ ○ ○ 

16. There are regular meetings with key suppliers for 

discussion of various issues (changes in demand, 

improving collaboration) and mutual questions 

○ ○ ○ ○ ○ 

17. Your company and key suppliers measure 

performance of procurement process jointly (for 
example, lead time, on-time delivery etc.) 

○ ○ ○ ○ ○ 

18. Key suppliers are involved in demand planning 

in your company 
○ ○ ○ ○ ○ 

19. Key suppliers are involved in new product 

development in your company 
○ ○ ○ ○ ○ 

 

Information integration of procurement process. Please evaluate the following statements. 

 1  

Not at 

all 

2 

Slightly 

3 

Moderately 

4  

Very 

5 

Extremely 

20. Your company exchange information 

electronically during procurement process 
○ ○ ○ ○ ○ 

21. Key suppliers have online access to forecasts in 

your company 
○ ○ ○ ○ ○ 

22. Key suppliers have online access to inventory 

status in your company 
○ ○ ○ ○ ○ 

23. Your key suppliers have online access to 

production plans in your company 
○ ○ ○ ○ ○ 

24. Your company and key suppliers use bar-coding 

and track-and-trace systems 
○ ○ ○ ○ ○ 

25. Your company and key suppliers use the same or 

compatible information technology systems  
○ ○ ○ ○ ○ 

26. Your company has electronic data interchange 

(EDI) or XML linkage with key suppliers 
○ ○ ○ ○ ○ 

Integration techniques/practices. Please evaluate the following statements. 

27. Vendor Managed Inventory (VMI) is introduced in 
your company in relationships with key suppliers 

○ ○ ○ ○ ○ 

28. Just-in-Time (JIT) procurement is introduced in 
your company in relationships with key suppliers 

○ ○ ○ ○ ○ 

29. Quick Response (QR) is introduced in your 

company in relationships with key suppliers 
○ ○ ○ ○ ○ 
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30. Continious Replenishment (CR) is introduced in 

your company in relationships with key suppliers 
○ ○ ○ ○ ○ 

31. Collaborative Planning, Forecasting and 

Replenishment (CPFR) is introduced in your 

company in relationships with key suppliers 

○ ○ ○ ○ ○ 

IV. Barriers to procurement process integration. Please indicate the level of 

agreement with the following statements. 

 1  

Strongly 

disagree 

2 

Disagree 

3 

Neither 

agree 

nor 

disagree 

4 

Agree  

5 

Strongly 

agree 

32. Lack of trust to key suppliers restricts 

procurement process integration with them. 
○ ○ ○ ○ ○ 

33. Fear of being dependent from key suppliers 

restricts integration of procurement process with 

them. 

○ ○ ○ ○ ○ 

34. Your company is not willing to share critical 

information with key suppliers and it restricts 

procurement process integration with them. 

○ ○ ○ ○ ○ 

35. Top management of your company does not 

support and does not promote procurement 

process integration and it restricts procurement 

process integration with key suppliers. 

○ ○ ○ ○ ○ 

36. Your company’s goals and priorities are different 
from key suppliers’ and it restricts procurement 

process integration with them. 

○ ○ ○ ○ ○ 

37. Your company’s organizational systems and 

processes are not flexible enough to implement 

procurement process integration with key 

suppliers and it restricts procurement process 

integration with them 

○ ○ ○ ○ ○ 

38. Your company does not have adequate tools for 

procurement performance (on-time delivery, 

lead-time etc.) measurement and it restricts 

procurement process integration with key 

suppliers. 

○ ○ ○ ○ ○ 

39. Your company does not have adequate 

information systems to integrate procurement 
process with key suppliers and it restricts 

procurement process integration with key 

suppliers. 

○ ○ ○ ○ ○ 

40. Your company is not aware about use of 

information technologies for procurement 

process integration and it restricts procurement 

process integration with key suppliers. 

○ ○ ○ ○ ○ 

41. Your company experiences lack of funds and 

cannot acquire and implement new information 

technologies tools needed for procurement 

process integration with key suppliers and it 

restricts procurement process integration with 

key suppliers. 

○ ○ ○ ○ ○ 
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42. Your company is not willing to invest in 

implementing new information technologies 

systems for procurement process integration and 

it restricts procurement process integration with 

key suppliers. 

○ ○ ○ ○ ○ 

43. Your company is reluctant to integrate 

procurement process with key suppliers because 

of threat of information insecurity. 

○ ○ ○ ○ ○ 

44. Your company is reluctant to integrate 

procurement process with key suppliers which 
have different (worse) from your company level 

of capabilities and resources (intangible and 

tangible assets). 

○ ○ ○ ○ ○ 

45. Personnel of your company are resistant to 

changes needed for procurement process 

integration and it restricts procurement process 

integration with key suppliers. 

○ ○ ○ ○ ○ 

46. Your company experiences a lack of training for 

new skills and mindsets of employees needed to 

integrate procurement process with key suppliers 

and it restricts procurement process integration 

with key suppliers. 

 

○ ○ ○ ○ ○ 
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Appendix 2. Testing non-response bias for Swedish companies 

T-test 

  
Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

  

F Sig. t df 
Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

  
Lower Upper 

Number of employees Equal variances assumed ,738 ,393 ,394 71 ,695 ,071 ,180 -,288 ,429 

Equal variances not assumed   ,446 45,187 ,657 ,071 ,159 -,248 ,390 

Age of the company Equal variances assumed 5,615 ,021 -1,757 71 ,083 -,211 ,120 -,451 ,028 

Equal variances not assumed   -1,655 30,696 ,108 -,211 ,128 -,472 ,049 

Total number of suppliers Equal variances assumed ,419 ,520 -,704 71 ,484 -,135 ,192 -,517 ,247 

Equal variances not assumed   -,687 32,665 ,497 -,135 ,196 -,535 ,265 

Number of key suppliers Equal variances assumed ,048 ,827 ,109 71 ,913 ,007 ,061 -,114 ,127 

Equal variances not assumed   ,111 35,619 ,912 ,007 ,059 -,114 ,127 

Level of integration Equal variances assumed ,040 ,842 -,047 71 ,962 -,012 ,258 -,528 ,503 

Equal variances not assumed   -,047 33,687 ,963 -,012 ,261 -,542 ,518 

Direct linkages with suppliers Equal variances assumed 1,678 ,199 1,348 71 ,182 ,403 ,299 -,193 ,999 

Equal variances not assumed   1,503 43,398 ,140 ,403 ,268 -,138 ,943 

Reduced number of 

authorization stages 

Equal variances assumed ,209 ,649 -,795 71 ,429 -,232 ,292 -,814 ,350 

Equal variances not assumed   -,837 38,151 ,408 -,232 ,277 -,793 ,329 

Automation of procurement 

process 

Equal variances assumed 1,462 ,231 -,754 71 ,453 -,211 ,280 -,770 ,347 

Equal variances not assumed   -,814 40,190 ,421 -,211 ,260 -,736 ,314 

Extensive communication Equal variances assumed 1,349 ,249 -,126 71 ,900 -,038 ,299 -,633 ,558 

Equal variances not assumed   -,139 41,722 ,890 -,038 ,272 -,588 ,512 

Goal congruence Equal variances assumed 3,024 ,086 ,606 71 ,546 ,198 ,327 -,454 ,850 

Equal variances not assumed   ,687 45,225 ,495 ,198 ,288 -,382 ,779 

Sharing knowledge and ideas Equal variances assumed ,545 ,463 1,223 71 ,225 ,399 ,326 -,251 1,050 

Equal variances not assumed   1,285 37,935 ,207 ,399 ,311 -,230 1,028 

Cross-functional teams Equal variances assumed ,703 ,405 ,483 71 ,630 ,138 ,285 -,430 ,706 

Equal variances not assumed   ,474 33,028 ,638 ,138 ,290 -,453 ,729 

Personnel exchange Equal variances assumed ,003 ,957 ,371 71 ,712 ,106 ,285 -,463 ,674 
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Equal variances not assumed   ,367 33,542 ,716 ,106 ,288 -,480 ,691 

Joint problem-solving Equal variances assumed 1,263 ,265 ,410 71 ,683 ,131 ,320 -,507 ,769 

Equal variances not assumed   ,438 39,460 ,663 ,131 ,299 -,474 ,736 

Joint decision-making Equal variances assumed ,092 ,762 -,673 71 ,503 -,187 ,278 -,741 ,367 

Equal variances not assumed   -,684 35,382 ,499 -,187 ,273 -,741 ,368 

Regular meetings Equal variances assumed ,738 ,393 ,403 71 ,688 ,123 ,304 -,484 ,729 

Equal variances not assumed   ,387 31,745 ,701 ,123 ,317 -,523 ,768 

Joint performance 

measurement 

Equal variances assumed ,189 ,665 -,036 71 ,971 -,011 ,313 -,636 ,614 

Equal variances not assumed   -,035 31,494 ,973 -,011 ,328 -,680 ,657 

Involving suppliers in 

demand planning 

Equal variances assumed ,278 ,600 -,648 71 ,519 -,146 ,226 -,596 ,303 

Equal variances not assumed   -,625 31,957 ,536 -,146 ,234 -,623 ,330 

Involving suppliers in 

product development 

Equal variances assumed 2,546 ,115 ,258 71 ,797 ,070 ,270 -,469 ,609 

Equal variances not assumed   ,238 29,618 ,813 ,070 ,293 -,529 ,669 

Electronic exchange of 

information 

Equal variances assumed ,336 ,564 -1,013 71 ,315 -,340 ,335 -1,008 ,329 

Equal variances not assumed   -1,045 36,506 ,303 -,340 ,325 -,998 ,319 

Online accees to forecasts Equal variances assumed 3,431 ,068 ,982 71 ,329 ,190 ,193 -,195 ,575 

Equal variances not assumed   1,217 56,347 ,229 ,190 ,156 -,122 ,502 

Online access to inventory 

status 

Equal variances assumed 1,035 ,312 ,483 71 ,631 ,076 ,158 -,239 ,392 

Equal variances not assumed   ,621 61,397 ,537 ,076 ,123 -,170 ,323 

Online access to production 

plans 

Equal variances assumed ,780 ,380 -,421 71 ,675 -,061 ,146 -,352 ,229 

Equal variances not assumed   -,384 29,070 ,704 -,061 ,160 -,388 ,265 

Bar coding and track and 

trace systems 

Equal variances assumed 2,239 ,139 ,946 71 ,347 ,280 ,296 -,310 ,871 

Equal variances not assumed   1,085 46,435 ,284 ,280 ,258 -,240 ,800 

Using the same or compatible 

systems 

Equal variances assumed ,297 ,587 -,080 71 ,937 -,021 ,260 -,539 ,498 

Equal variances not assumed   -,087 40,697 ,931 -,021 ,240 -,505 ,464 

EDI/XML linkage Equal variances assumed 3,848 ,054 1,299 71 ,198 ,354 ,272 -,189 ,897 

Equal variances not assumed   1,404 40,384 ,168 ,354 ,252 -,155 ,863 

VMI Equal variances assumed 2,597 ,112 ,810 71 ,420 ,126 ,156 -,185 ,437 

Equal variances not assumed   1,101 68,082 ,275 ,126 ,115 -,103 ,356 

JIT Equal variances assumed ,215 ,645 ,265 71 ,792 ,073 ,274 -,474 ,619 

Equal variances not assumed   ,282 38,849 ,780 ,073 ,258 -,449 ,594 

QR Equal variances assumed 6,462 ,013 -1,335 71 ,186 -,354 ,265 -,882 ,175 

Equal variances not assumed   -1,080 24,576 ,291 -,354 ,328 -1,029 ,322 

CR Equal variances assumed 1,465 ,230 -,955 71 ,343 -,174 ,182 -,536 ,189 

Equal variances not assumed   -,904 30,974 ,373 -,174 ,192 -,565 ,218 
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CPFR Equal variances assumed 1,081 ,302 ,276 71 ,784 ,058 ,212 -,364 ,481 

Equal variances not assumed   ,360 63,541 ,720 ,058 ,162 -,266 ,383 

Lack of trust Equal variances assumed 1,738 ,192 ,669 71 ,506 ,216 ,323 -,428 ,860 

Equal variances not assumed   ,719 39,944 ,476 ,216 ,300 -,391 ,823 

Fear of being dependent Equal variances assumed 1,856 ,177 ,868 71 ,388 ,260 ,300 -,337 ,858 

Equal variances not assumed   ,972 43,826 ,336 ,260 ,268 -,280 ,800 

Unwillingness to share 

information 

Equal variances assumed ,434 ,512 -,826 71 ,411 -,254 ,307 -,866 ,359 

Equal variances not assumed   -,841 35,515 ,406 -,254 ,302 -,866 ,358 

Lack of top-management 

support 

Equal variances assumed ,342 ,561 -1,990 71 ,050 -,490 ,246 -,980 ,001 

Equal variances not assumed   -1,924 32,167 ,063 -,490 ,254 -1,008 ,029 

Different goals and priorities Equal variances assumed ,630 ,430 -,063 71 ,950 -,018 ,283 -,582 ,547 

Equal variances not assumed   -,065 35,851 ,949 -,018 ,277 -,579 ,543 

Inflexible structures and 

systems 

Equal variances assumed ,895 ,347 -1,464 71 ,148 -,425 ,290 -1,003 ,154 

Equal variances not assumed   -1,361 30,029 ,184 -,425 ,312 -1,061 ,212 

Lack of tools for procurement 

process measurement 

Equal variances assumed 1,145 ,288 -1,452 71 ,151 -,456 ,314 -1,081 ,170 

Equal variances not assumed   -1,491 36,109 ,145 -,456 ,306 -1,075 ,164 

Lack of adequate information 

systems 

Equal variances assumed 5,358 ,024 -,249 71 ,804 -,078 ,315 -,706 ,549 

Equal variances not assumed   -,277 43,186 ,783 -,078 ,283 -,649 ,492 

Unawareness about IT use for 

PPI 

Equal variances assumed ,019 ,891 -1,661 71 ,101 -,475 ,286 -1,046 ,095 

Equal variances not assumed   -1,657 34,089 ,107 -,475 ,287 -1,059 ,108 

Lack of funds to acquire and 

implement new IT for PPI 

Equal variances assumed ,001 ,982 -,640 71 ,524 -,175 ,274 -,722 ,371 

Equal variances not assumed   -,649 35,256 ,520 -,175 ,270 -,724 ,373 

Unwillingness to invest in IT 

for PPI 

Equal variances assumed 3,960 ,050 -1,596 71 ,115 -,498 ,312 -1,120 ,124 

Equal variances not assumed   -1,669 37,539 ,103 -,498 ,298 -1,102 ,106 

Threat of information 

insecurity 

Equal variances assumed 3,530 ,064 ,830 71 ,409 ,272 ,327 -,381 ,924 

Equal variances not assumed   ,915 42,247 ,365 ,272 ,297 -,327 ,871 

Different levels of 

capabilities and resources 

Equal variances assumed 3,960 ,050 -1,596 71 ,115 -,498 ,312 -1,120 ,124 

Equal variances not assumed   -1,669 37,539 ,103 -,498 ,298 -1,102 ,106 

Resistance to changes Equal variances assumed ,308 ,581 -,796 71 ,428 -,207 ,259 -,724 ,311 

Equal variances not assumed   -,825 36,801 ,415 -,207 ,250 -,714 ,301 

Lack of training for new 

skills and mindsets of 

employees 

Equal variances assumed ,007 ,934 -1,240 71 ,219 -,387 ,312 -1,009 ,235 

Equal variances not assumed   -1,210 32,697 ,235 -,387 ,320 -1,037 ,264 
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Appendix 3. Testing non-response bias for Ukrainian companies 

T-test 

  
Levene's Test for 

Equality of 

Variances t-test for Equality of Means 

  

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

  
Lower Upper 

Number of employees Equal variances assumed 10,082 ,003 1,188 47 ,241 ,392 ,330 -,272 1,056 

Equal variances not assumed   1,326 39,556 ,192 ,392 ,296 -,206 ,990 

Age of the company Equal variances assumed 2,262 ,139 1,354 47 ,182 ,235 ,173 -,114 ,584 

Equal variances not assumed   1,344 29,247 ,189 ,235 ,175 -,122 ,592 

Total number of 

suppliers 

Equal variances assumed 5,755 ,020 2,488 47 ,016 1,013 ,407 ,194 1,833 

Equal variances not assumed   2,615 33,917 ,013 1,013 ,388 ,226 1,801 

Number of key suppliers Equal variances assumed ,496 ,485 ,823 47 ,415 ,229 ,278 -,331 ,789 

Equal variances not assumed   ,800 27,734 ,431 ,229 ,286 -,358 ,816 

Level of integration Equal variances assumed 1,822 ,184 ,976 47 ,334 ,208 ,213 -,221 ,638 

Equal variances not assumed   ,963 28,794 ,344 ,208 ,216 -,234 ,651 

Direct linkages with 

suppliers 

Equal variances assumed ,622 ,434 ,293 47 ,771 ,091 ,310 -,533 ,715 

Equal variances not assumed   ,312 35,153 ,757 ,091 ,291 -,500 ,682 

Reduced number of 

authorization stages 

Equal variances assumed ,053 ,819 ,279 47 ,782 ,102 ,367 -,636 ,841 

Equal variances not assumed   ,279 29,832 ,782 ,102 ,367 -,647 ,852 

Automation of 

procurement process 

Equal variances assumed 3,114 ,084 -,154 47 ,878 -,045 ,295 -,640 ,549 

Equal variances not assumed   -,175 41,254 ,862 -,045 ,260 -,570 ,480 

Extensive 

communication 

Equal variances assumed ,151 ,700 ,627 47 ,534 ,225 ,359 -,498 ,949 

Equal variances not assumed   ,651 32,907 ,519 ,225 ,346 -,479 ,929 

Goal congruence Equal variances assumed ,074 ,787 ,312 47 ,756 ,116 ,370 -,629 ,860 

Equal variances not assumed   ,319 31,418 ,752 ,116 ,363 -,624 ,855 

Sharing knowledge and 

ideas 

Equal variances assumed ,615 ,437 ,842 47 ,404 ,328 ,389 -,455 1,110 

Equal variances not assumed   ,861 31,547 ,396 ,328 ,381 -,448 1,103 

Cross-functional teams Equal variances assumed ,061 ,806 ,829 47 ,411 ,339 ,409 -,484 1,162 

Equal variances not assumed   ,834 30,229 ,411 ,339 ,407 -,491 1,169 

Personnel exchange Equal variances assumed ,024 ,878 1,161 47 ,252 ,500 ,431 -,367 1,367 

Equal variances not assumed   1,161 29,789 ,255 ,500 ,431 -,380 1,380 
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Joint problem-solving Equal variances assumed 3,209 ,080 ,512 47 ,611 ,1402 ,2739 -,4108 ,6912 

Equal variances not assumed   ,459 23,057 ,650 ,1402 ,3052 -,4910 ,7714 

Joint decision-making Equal variances assumed ,298 ,588 1,409 47 ,165 ,494 ,351 -,212 1,200 

Equal variances not assumed   1,499 35,039 ,143 ,494 ,330 -,175 1,164 

Regular meetings Equal variances assumed ,199 ,658 ,827 47 ,412 ,322 ,389 -,461 1,105 

Equal variances not assumed   ,816 28,800 ,421 ,322 ,394 -,485 1,129 

Joint performance 

measurement 

Equal variances assumed ,019 ,891 1,604 47 ,115 ,559 ,348 -,142 1,259 

Equal variances not assumed   1,641 31,598 ,111 ,559 ,341 -,135 1,253 

Involving suppliers in 

demand planning 

Equal variances assumed 1,420 ,239 1,827 47 ,074 ,585 ,320 -,059 1,230 

Equal variances not assumed   1,995 37,497 ,053 ,585 ,293 -,009 1,179 

Involving suppliers in 

product development 

Equal variances assumed ,076 ,784 1,476 47 ,147 ,468 ,317 -,170 1,106 

Equal variances not assumed   1,589 36,179 ,121 ,468 ,294 -,129 1,065 

Electronic exchange of 

information 

Equal variances assumed ,197 ,660 ,028 47 ,978 ,008 ,271 -,537 ,552 

Equal variances not assumed   ,027 27,955 ,978 ,008 ,277 -,561 ,576 

Online accees to 

forecasts 

Equal variances assumed 1,410 ,241 -,495 47 ,623 -,176 ,356 -,892 ,539 

Equal variances not assumed   -,523 34,293 ,605 -,176 ,337 -,861 ,509 

Online access to 

inventory status 

Equal variances assumed ,000 ,997 ,378 47 ,707 ,157 ,415 -,679 ,993 

Equal variances not assumed   ,384 30,870 ,704 ,157 ,410 -,679 ,993 

Online access to 

production plans 

Equal variances assumed ,083 ,774 ,236 47 ,815 ,097 ,410 -,728 ,922 

Equal variances not assumed   ,233 28,900 ,818 ,097 ,415 -,752 ,945 

Bar coding and track and 

trace systems 

Equal variances assumed ,002 ,964 ,387 47 ,701 ,153 ,397 -,644 ,951 

Equal variances not assumed   ,397 31,880 ,694 ,153 ,386 -,634 ,941 

Using the same or 

compatible systems 

Equal variances assumed ,021 ,887 -,420 47 ,677 -,153 ,366 -,889 ,582 

Equal variances not assumed   -,434 32,468 ,667 -,153 ,354 -,873 ,566 

EDI/XML linkage Equal variances assumed ,478 ,493 ,204 47 ,839 ,076 ,372 -,672 ,824 

Equal variances not assumed   ,210 32,057 ,835 ,076 ,362 -,661 ,812 

VMI Equal variances assumed ,478 ,493 ,204 47 ,839 ,076 ,372 -,672 ,824 

Equal variances not assumed   ,210 32,057 ,835 ,076 ,362 -,661 ,812 

JIT Equal variances assumed 4,936 ,031 1,871 47 ,068 ,727 ,389 -,055 1,509 

Equal variances not assumed   2,065 38,535 ,046 ,727 ,352 ,015 1,440 

QR Equal variances assumed ,303 ,585 1,677 47 ,100 ,661 ,394 -,132 1,454 

Equal variances not assumed   1,725 32,079 ,094 ,661 ,383 -,119 1,441 

CR Equal variances assumed ,002 ,964 -,788 47 ,435 -,303 ,385 -1,077 ,471 

Equal variances not assumed   -,770 28,171 ,447 -,303 ,393 -1,109 ,502 

CPFR Equal variances assumed ,376 ,543 ,944 47 ,350 ,379 ,401 -,428 1,186 
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Equal variances not assumed   ,964 31,420 ,343 ,379 ,393 -,422 1,180 

Lack of trust Equal variances assumed 1,149 ,289 ,774 47 ,443 ,297 ,384 -,475 1,070 

Equal variances not assumed   ,805 32,936 ,427 ,297 ,369 -,454 1,049 

Fear of being dependent Equal variances assumed 1,742 ,193 -1,009 47 ,318 -,371 ,368 -1,111 ,369 

Equal variances not assumed   -1,103 37,599 ,277 -,371 ,336 -1,052 ,310 

Unwillingness to share 

information 

Equal variances assumed 3,190 ,081 -,703 47 ,486 -,258 ,367 -,995 ,480 

Equal variances not assumed   -,778 38,854 ,441 -,258 ,331 -,927 ,412 

Lack of top-management 

support 

Equal variances assumed 2,366 ,131 -1,054 47 ,297 -,403 ,383 -1,173 ,366 

Equal variances not assumed   -1,165 38,619 ,251 -,403 ,346 -1,104 ,297 

Different goals and 

priorities 

Equal variances assumed ,183 ,671 -,818 47 ,418 -,299 ,366 -1,035 ,437 

Equal variances not assumed   -,837 31,643 ,409 -,299 ,357 -1,028 ,429 

Inflexible structures and 

systems 

Equal variances assumed ,485 ,490 -,573 47 ,569 -,182 ,317 -,820 ,456 

Equal variances not assumed   -,595 32,835 ,556 -,182 ,305 -,803 ,440 

Lack of tools for 

procurement process 

measurement 

Equal variances assumed ,030 ,863 -1,551 47 ,128 -,492 ,318 -1,131 ,146 

Equal variances not assumed   -1,534 28,956 ,136 -,492 ,321 -1,149 ,164 

Lack of adequate 

information systems 

Equal variances assumed ,186 ,668 -,758 47 ,452 -,248 ,327 -,907 ,411 

Equal variances not assumed   -,745 28,581 ,462 -,248 ,333 -,929 ,433 

Unawareness about IT 

use for PPI 

Equal variances assumed ,273 ,604 -1,571 47 ,123 -,491 ,312 -1,119 ,138 

Equal variances not assumed   -1,606 31,575 ,118 -,491 ,305 -1,113 ,132 

Lack of funds to acquire 

and implement new IT 

for PPI 

Equal variances assumed ,009 ,925 -,899 47 ,373 -,337 ,375 -1,092 ,418 

Equal variances not assumed   -,909 30,687 ,370 -,337 ,371 -1,094 ,420 

Unwillingness to invest 

in IT for PPI 

Equal variances assumed ,073 ,788 -,892 47 ,377 -,280 ,314 -,912 ,352 

Equal variances not assumed   -,906 31,024 ,372 -,280 ,309 -,911 ,350 

Threat of information 

insecurity 

Equal variances assumed ,274 ,603 -,368 47 ,715 -,123 ,335 -,797 ,551 

Equal variances not assumed   -,386 33,777 ,702 -,123 ,319 -,772 ,526 

Different levels of 

capabilities and 

resources 

Equal variances assumed 1,541 ,221 ,193 47 ,848 ,061 ,314 -,571 ,692 

Equal variances not assumed   ,207 35,643 ,837 ,061 ,293 -,534 ,655 

Resistance to changes Equal variances assumed ,165 ,687 ,882 47 ,383 ,311 ,352 -,398 1,019 

Equal variances not assumed   ,919 33,191 ,365 ,311 ,338 -,377 ,998 

Lack of training for new 

skills and mindsets of 

employees 

Equal variances assumed 1,054 ,310 ,400 47 ,691 ,129 ,322 -,519 ,777 

Equal variances not assumed   ,441 38,493 ,661 ,129 ,292 -,462 ,719 
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Appendix 4. T-test for organizational tools of PPI 

 
  

Levene's Test for 

Equality of Variances t-test for Equality of Means 

  

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence Interval of the 

Difference 

  

Lower Upper 

Direct linkages with suppliers Equal variances assumed ,929 ,337 -3,562 120 ,001 -,719 ,202 -1,118 -,319 

Equal variances not assumed 
  

-3,653 111,415 ,000 -,719 ,197 -1,109 -,329 

Reduced number of 

authorization stages 

Equal variances assumed 1,252 ,265 -3,608 120 ,000 -,762 ,211 -1,181 -,344 

Equal variances not assumed 
  

-3,556 97,874 ,001 -,762 ,214 -1,188 -,337 

Automation of procurement 

process 

Equal variances assumed 2,467 ,119 -6,468 120 ,000 -1,223 ,189 -1,597 -,848 

Equal variances not assumed 
  

-6,601 109,996 ,000 -1,223 ,185 -1,590 -,856 

Extensive communication Equal variances assumed 1,300 ,256 -3,501 120 ,001 -,742 ,212 -1,161 -,322 

Equal variances not assumed 
  

-3,475 100,470 ,001 -,742 ,213 -1,165 -,318 

Goal congruence Equal variances assumed ,258 ,612 -2,745 120 ,007 -,621 ,226 -1,070 -,173 

Equal variances not assumed 
  

-2,762 105,173 ,007 -,621 ,225 -1,068 -,175 

Sharing knowledge and ideas Equal variances assumed ,243 ,623 -2,877 120 ,005 -,668 ,232 -1,128 -,208 

Equal variances not assumed 
  

-2,866 101,643 ,005 -,668 ,233 -1,131 -,206 

Cross-functional teams Equal variances assumed 10,892 ,001 -4,736 120 ,000 -1,041 ,220 -1,476 -,606 

Equal variances not assumed 
  

-4,542 87,963 ,000 -1,041 ,229 -1,496 -,585 

Personnel exchange Equal variances assumed 6,915 ,010 -4,238 120 ,000 -,960 ,227 -1,409 -,511 

Equal variances not assumed 
  

-4,019 84,059 ,000 -,960 ,239 -1,435 -,485 

Joint problem-solving Equal variances assumed 6,365 ,013 -2,591 120 ,011 -,524 ,202 -,925 -,124 

Equal variances not assumed 
  

-2,749 118,923 ,007 -,524 ,191 -,902 -,147 

Joint decision-making Equal variances assumed 1,241 ,268 -4,217 120 ,000 -,856 ,203 -1,258 -,454 

Equal variances not assumed 
  

-4,135 96,040 ,000 -,856 ,207 -1,267 -,445 

Regular meetings Equal variances assumed 1,714 ,193 -4,516 120 ,000 -1,003 ,222 -1,442 -,563 

Equal variances not assumed 
  

-4,428 95,968 ,000 -1,003 ,226 -1,452 -,553 

Joint performance 

measurement 

Equal variances assumed 2,088 ,151 -3,438 120 ,001 -,747 ,217 -1,177 -,317 

Equal variances not assumed 
  

-3,452 104,537 ,001 -,747 ,216 -1,176 -,318 

Involving suppliers in demand 

planning 

Equal variances assumed 2,805 ,097 -8,191 120 ,000 -1,438 ,176 -1,785 -1,090 

Equal variances not assumed 
  

-7,832 86,909 ,000 -1,438 ,184 -1,803 -1,073 

Involving suppliers in product Equal variances assumed ,073 ,787 -3,802 120 ,000 -,727 ,191 -1,105 -,348 
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development Equal variances not assumed 
  

-3,780 101,015 ,000 -,727 ,192 -1,108 -,345 

 

Appendix 5. T-test for information tools of PPI 

  

Levene's Test for Equality of 

Variances t-test for Equality of Means 

  

F Sig. t df Sig. (2-tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence Interval of the 

Difference 

  

Lower Upper 

Electronic exchange of 

information 

Equal variances assumed 10,053 ,002 -4,778 120 ,000 -1,002 ,210 -1,417 -,587 

Equal variances not assumed 
  

-5,130 119,911 ,000 -1,002 ,195 -1,388 -,615 

Online access to forecasts Equal variances assumed 26,179 ,000 -8,204 120 ,000 -1,406 ,171 -1,746 -1,067 

Equal variances not assumed 
  

-7,538 73,892 ,000 -1,406 ,187 -1,778 -1,035 

Online access to inventory 

status 

Equal variances assumed 72,651 ,000 -9,533 120 ,000 -1,713 ,180 -2,069 -1,357 

Equal variances not assumed 
  

-8,337 60,830 ,000 -1,713 ,205 -2,124 -1,302 

Online access to 

production plans 

Equal variances assumed 67,179 ,000 -9,580 120 ,000 -1,672 ,175 -2,018 -1,326 

Equal variances not assumed 
  

-8,317 59,156 ,000 -1,672 ,201 -2,074 -1,270 

Bar coding and track and 

trace systems 

Equal variances assumed 1,639 ,203 -5,831 120 ,000 -1,287 ,221 -1,724 -,850 

Equal variances not assumed 
  

-5,678 93,458 ,000 -1,287 ,227 -1,738 -,837 

Using the same or 

compatible systems 

Equal variances assumed 1,313 ,254 -6,442 120 ,000 -1,274 ,198 -1,666 -,883 

Equal variances not assumed 
  

-6,207 89,636 ,000 -1,274 ,205 -1,682 -,866 

EDI/XML linkage Equal variances assumed 4,970 ,028 -5,085 120 ,000 -1,044 ,205 -1,451 -,638 

Equal variances not assumed 
  

-4,939 92,524 ,000 -1,044 ,211 -1,464 -,624 

VMI Equal variances assumed 48,366 ,000 -8,253 120 ,000 -1,359 ,165 -1,685 -1,033 

Equal variances not assumed 
  

-7,304 63,654 ,000 -1,359 ,186 -1,731 -,987 
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JIT Equal variances assumed 10,036 ,002 -4,163 120 ,000 -,887 ,213 -1,309 -,465 

Equal variances not assumed 
  

-3,979 86,725 ,000 -,887 ,223 -1,330 -,444 

QR Equal variances assumed 10,297 ,002 -5,383 120 ,000 -1,140 ,212 -1,559 -,720 

Equal variances not assumed 
  

-5,118 84,886 ,000 -1,140 ,223 -1,582 -,697 

CR Equal variances assumed 22,937 ,000 -8,589 120 ,000 -1,522 ,177 -1,873 -1,171 

Equal variances not assumed 
  

-7,720 67,643 ,000 -1,522 ,197 -1,915 -1,129 

CPFR Equal variances assumed 33,738 ,000 -7,363 120 ,000 -1,413 ,192 -1,792 -1,033 

Equal variances not assumed 
  

-6,723 72,017 ,000 -1,413 ,210 -1,832 -,994 
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Appendix 6. T-test for barriers to PPI  

  

Levene's Test for 

Equality of 

Variances t-test for Equality of Means 

  

F Sig. t df Sig. (2-tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence Interval 

of the Difference 

  

Lower Upper 

Lack of trust Equal variances assumed ,092 ,763 ,521 120 ,603 ,119 ,229 -,334 ,572 

Equal variances not assumed 
  

,519 101,434 ,605 ,119 ,230 -,336 ,575 

Fear of being dependent Equal variances assumed ,050 ,824 -1,905 120 ,059 -,411 ,216 -,838 ,016 

Equal variances not assumed 
  

-1,884 99,025 ,063 -,411 ,218 -,844 ,022 

Unwillingness to share information Equal variances assumed ,004 ,951 -3,952 120 ,000 -,861 ,218 -1,292 -,429 

Equal variances not assumed 
  

-3,932 101,337 ,000 -,861 ,219 -1,295 -,427 

Lack of top-management support Equal variances assumed 3,079 ,082 -6,207 120 ,000 -1,246 ,201 -1,644 -,849 

Equal variances not assumed 
  

-5,887 84,084 ,000 -1,246 ,212 -1,667 -,825 

Different goals and priorities Equal variances assumed ,210 ,647 -2,586 120 ,011 -,536 ,207 -,947 -,126 

Equal variances not assumed 
  

-2,530 95,152 ,013 -,536 ,212 -,957 -,116 

Inflexible structures and systems Equal variances assumed 1,743 ,189 -3,431 120 ,001 -,686 ,200 -1,082 -,290 

Equal variances not assumed 
  

-3,482 108,182 ,001 -,686 ,197 -1,076 -,295 

Lack of tools for procurement process 

measurement 

Equal variances assumed 3,332 ,070 -3,298 120 ,001 -,699 ,212 -1,119 -,279 

Equal variances not assumed 
  

-3,384 111,598 ,001 -,699 ,207 -1,109 -,290 

Lack of adequate information systems Equal variances assumed 3,137 ,079 -2,494 120 ,014 -,527 ,211 -,946 -,109 

Equal variances not assumed 
  

-2,548 110,237 ,012 -,527 ,207 -,937 -,117 

Unawareness about IT use for PPI Equal variances assumed 1,682 ,197 -4,025 120 ,000 -,802 ,199 -1,197 -,408 

Equal variances not assumed 
  

-4,073 107,148 ,000 -,802 ,197 -1,193 -,412 

Lack of funds to acquire and 

implement new IT for PPI 

Equal variances assumed 1,128 ,290 -4,475 120 ,000 -,925 ,207 -1,335 -,516 

Equal variances not assumed 
  

-4,331 91,225 ,000 -,925 ,214 -1,350 -,501 

Unwillingness to invest in IT for PPI Equal variances assumed 4,772 ,031 -2,970 120 ,004 -,623 ,210 -1,038 -,208 

Equal variances not assumed 
  

-3,062 112,989 ,003 -,623 ,203 -1,026 -,220 

Threat of information insecurity Equal variances assumed 4,797 ,030 -2,661 120 ,009 -,582 ,219 -1,016 -,149 

Equal variances not assumed 
  

-2,732 111,741 ,007 -,582 ,213 -1,005 -,160 

Different levels of capabilities and 

resources 

Equal variances assumed 6,896 ,010 -2,881 120 ,005 -,602 ,209 -1,017 -,188 

Equal variances not assumed 
  

-2,975 113,464 ,004 -,602 ,202 -1,004 -,201 

Resistance to changes Equal variances assumed 1,377 ,243 -4,916 120 ,000 -,959 ,195 -1,345 -,573 
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Equal variances not assumed 
  

-4,767 91,866 ,000 -,959 ,201 -1,359 -,560 

Lack of training for new skills and 

mindsets of employees 

Equal variances assumed 3,522 ,063 -2,940 120 ,004 -,618 ,210 -1,033 -,202 

Equal variances not assumed 
  

-3,017 111,572 ,003 -,618 ,205 -1,023 -,212 

 


