
  

 

 

LAPPEENRANTA-LAHTI UNIVERSITY OF TECHNOLOGY LUT 

School of Engineering Science 

Degree Programme in Industrial Engineering and Management 

 

 

 

 

 

 

 

 

 
 

 

 

Jonna Lähde 

 

DEVELOPING PURCHASING FOR A PUBLIC SECTOR ORGANIZATION 

 

Master´s Thesis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner:   Associate Professor Petri Niemi 

   

  



  

 

 

ABSTRACT 

Lappeenranta-Lahti University of Technology LUT 

School of Engineering Science 

Degree Programme in Industrial Engineering and Management 

 

Jonna Lähde 

 

DEVELOPING PURCHASING FOR A PUBLIC SECTOR ORGANIZATION 

 

 

Master’s thesis 

2022 

104 pages, 6 figures, 13 charts and 6 tables 

Examiner: Associate Professor Petri Niemi 

 

 

Keywords: Purchasing, supply chain management, public sector organization, public 

management, development 

 

The main objective of this master´s thesis is to provide the case organization appropriate and 

justified suggestions on how their operational purchasing should be developed. A 

comprehensive current state analysis is made to find out what is the current purchasing 

performance and what are the biggest challenges. The current state analysis consists of 

describing the purchasing process, finding out the purchasing volumes and backorder 

quantities, analyzing the product groups and product range and finally presenting the current 

warehouse value, warehouse adequacy and the inventory turnover. 

 

Based on the current state analysis, many development suggestions are presented for the case 

organization. The main development suggestions are that the case organization needs more 

dedicated human resources to take care of the purchasing. An extensive purchasing 

performance measurement and reporting must be established. All the case organization 

purchasing areas the purchase volumes, backorder quantities, product range and the warehouse 

value, -adequacy and inventory turnover need to be monitored, reported and managed monthly. 

The product data and purchasing parameters need to be analyzed and fixed in the purchasing 

IT-system. The purchasing performance measuring, analyzing and reporting should be much 

easier and automatic than currently. The case organization has a need for new information 

systems and data management solutions and applications. A better data and knowledge 

management are needed to support better forecasting and decision making. 

 

All kinds of opportunities to improve the cooperation with all the internal and external 

stakeholders in the purchasing and supply chain management need to be explored and 

implemented. 
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Tämän opinnäytetyön tarkoituksena on antaa kohdeorganisaatiolle tarkoituksenmukaisia ja 

perusteltuja ehdotuksia, kuinka heidän operatiivista ostotoimintaansa tulisi kehittää. Kattava 

nykytila-analyysi on tehty selvittämään mikä on nykyinen ostamisen suorituskyky, ja mitkä 

ovat sen suurimmat haasteet. Nykytila-analyysi koostuu ostoprosessin kuvaamisesta, 

ostovolyymien ja jälkitoimitusten määrien selvittämisestä, tuoteryhmien ja tuotevalikoiman 

analysoinnista ja lopuksi nykyisten varaston arvon, varaston riiton ja varaston kierron 

esittelystä. 

 

Nykytila-analyysin pohjalta kohdeorganisaatiolle esitetään monta kehitysehdotusta. 

Tärkeimmät kehitysehdotukset ovat, että kohdeorganisaatio tarvitsee lisää omistautuneita 

henkilöstöresursseja hoitamaan ostoja. Kattava ostojen suorituskyvyn mittaaminen ja 

raportointi tulee ottaa käyttöön. Kaikkia ostamisen osa-alueita, ostovolyymeja, jälkitoimitusten 

määriä, tuotevalikoimaa, varaston arvoa, varaston riittoa ja varaston kiertoa täytyy seurata, 

raportoida ja hallita kuukausittain. Tuotetiedot ja ostoparametrit on analysoitava ja korjattava 

ostojärjestelmiin. Ostojen suorituskyvyn mittaamisen, analysoinnin ja raportoinnin tulee olla 

paljon helpompaa ja automaattisempaa kuin nykyisin. Kohdeorganisaatiolla on tarvetta uusille 

tietojärjestelmille ja tiedonhallinta ratkaisuille ja -sovelluksille. Parempaa tiedon ja tietämyksen 

hallintaa tarvitaan tukemaan parempaa ennustamista ja päätöksentekoa. 

 

Kaikenlaiset mahdollisuudet parantaa yhteistyötä kaikkien sisäisten ja ulkoisten sidosryhmien 

kanssa ostamisessa ja toimitusketjun hallinnassa on selvitettävä ja otettava käyttöön. 
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1 INTRODUCTION 

 

The classic definition of purchasing is to buy materials of the right quality, in the right quantity, 

from the right suppliers delivered to the right place at the right time at the right price (Lysons 

& Farrington 2012). Nowadays purchasing has become a significant strategic and integrated 

business function. Organizations are increasingly concentrating on their core competencies and 

purchasing and outsourcing the other functions from external resources. Increasingly the 

answer to the typical business question make or buy, the answer is buy. Purchasing has a 

significant impact on the organization´s competitiveness and financial performance. (Ritvanen 

& Koivisto 2007; Huuhka 2019; Baily et al. 2005) 

 

Average purchasing volumes represent 50 - 80 percent of organizations´ sales. The percentage 

varies greatly between different organizations, and it can be between 25 - 90 percent. It´s said 

that purchasing is responsible for the organization´s biggest expenses. The larger the purchasing 

volume is, the more the purchasing should be involved in the strategic decision making in the 

organization.  Purchasing is still too often an overlooked business function. (Iloranta & 

Pajunen-Muhonen 2018; Johnson & Flynn 2015; Sakki 2009; Cavinato & Kauffman 2000; 

Huuhka 2019) 

 

Richard Lamming launched in 1993 a definition external resource management to describe 

purchasing. The definition is: “Purchasing is the management of an organization´s external 

resources. An organization´s operations, management and development require a variety of 

products and services and different competence and knowledge from outside the organization. 

Purchasing aims to utilize the supplier market possibilities so that the end customers´ needs are 

fulfilled in a way that maximizes the overall benefit to the organization” (Lamming 1993). The 

ability to find, recognize, lure, develop and manage external resources is a very important 

strategic capability for future organizations (Iloranta & Pajunen-Muhonen 2018). 

 

This master´s thesis is made for a public sector organization. The public sector´s total 

purchasing value in Finland is annually around 35 billion euros (Iloranta & Pajunen-Muhonen 

2018). As Anu Vehviläinen, a Minister of Local Government and Reform at that time in 2017 

said: “The state and municipalities must reform their own operating methods to better meet 
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future needs and requirements. The public sector is not for itself, but to best serve the citizens, 

the business community and other communities” (Vehviläinen 2017). The goal for all the public 

organizations is to organize and manage all the activities as economically, efficiently, and 

transparently as possible (Nyholm et al. 2016). It´s important to allocate the limited public 

resources to the most critical core activities (Iloranta & Pajunen-Muhonen 2018). 

 

1.1 Objective and research questions  

 

The main objective of this master´s thesis is to provide the case organization appropriate and 

justified suggestions on how its purchasing should be developed.  

 

To meet the main objective, an analysis of the current state of purchasing is done first. The 

current state analysis is made to answer the following questions:  

1. What is the purchasing process? 

2. What are the purchasing volumes? 

3. What is the quantity of purchase backorders? 

4. What are the product groups and are they suitable? 

5. What are the warehouse value, - adequacy and inventory turnover? 

6. What is the current state of purchasing and what are the biggest purchasing challenges? 

 

In order to achieve this master´s thesis objective also theoretical frameworks about public 

management, purchasing and supply chain management are studied. With this master´s thesis 

the case organization gets a description of its purchasing process, current state analysis about 

its purchasing and many applicable suggestions on how to develop its purchasing. 

 

1.2 Case organization and background 

 

This master´s thesis case organization is one of the ten largest cities in Finland. The case 

organization is referred in this master´s thesis as the city. The city is a growing, vibrant, and 

modern city and the number of citizens is growing all the time. The city currently employees 

more than 10 000 people in 5 different function units which are welfare and health sector, 

growth and learning sector, urban environment sector, city vitality sector and the mayor´s 
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office. Most of the employees work in the growth and learning sector and the welfare and health 

sector is also a significant part of the city functions. (City 2021) 

 

Currently the city doesn`t have a clear and common purchasing process description or 

systematic purchasing activities. The purchasing is handled by one employee in the supply 

chain solutions department in an ad hoc style with years of experience. The purchase volumes 

in the city are huge, annual product purchases are around 9 000 000 € - 16 000 000 €. There are 

constantly some critical products missing from the warehouse. On the other hand the city has 

products laying in the warehouse that don’t have any sales. 

 

There are many backorders both from the suppliers to the city warehouse and from the city 

warehouse to the city function units where are the employees who are the end customers of the 

products. The backorders are causing delays in the product delivery times. They are also 

causing, that there needs to be many receipts for one purchase order and sometimes it´s hard to 

keep on track when all the products have been delivered.  

 

At the end of June 2021, the city had totally 10 363 different purchase products. The number 

of purchase products have increased dramatically only during the last 2-3 years. The product 

range is huge, and it has already little bit got out of hands. It´s a widely recognized fact that the 

city has too wide product range and too many duplicate products. 

 

Before this master´s thesis a comprehensive warehouse analysis for the city have never been 

made. The warehousing challenges are somewhat acknowledged, but only at a speech level. 

The city doesn´t have a clear described process or allocated responsibilities for the overall 

warehouse value, adequacy- or inventory turnover optimizing and management.   

 

The city have to obey and follow the restrictions and limitations of the public procurement law. 

The public procurement law creates its own specifications to the sourcing and purchasing 

processes. The suppliers and the products are selected through a public sourcing project. The 

public sourcing process is often quite long. In average one sourcing project lasts from 6 to 12 

months. One public sourcing project also requires a lot of resources from many different city 

function units. These are some of the reasons why the purchasing contracts are quite long and 
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binding for both of the parties. Changing the supplier in the middle of the purchasing contract 

period isn´t the most favorable solution. 

 

Currently the demand and the supply in the city don´t always meet. Purchasing and the whole 

supply chain management are not performing optimally, and the current purchasing 

performance needs to be improved. 

 

1.3 Structure, implementation and limitations 

 

This master´s thesis structure consist of six main chapters. The first main chapter is the 

introduction chapter that presents this master´s thesis objective, research questions and 

background. The introduction chapter also describes the structure, implementation and the 

limitations that this master´s thesis has. The second main chapter is the theoretical frameworks 

that consists of topics public management and public purchasing, purchasing process and 

development and supply chain management. 

 

The third main chapter is the analysis part. The analysis of the current state of purchasing 

includes the topics purchasing process, purchase volumes, backorders, product groups and 

product range management and warehouse value, -adequacy, and inventory turnover. The 

fourth main chapter is the analysis conclusions chapter where is gathered the conclusions about 

the current state that are made based on the analysis chapter. The fifth main chapter presents 

the development suggestions for the city how to develop its purchasing. The final sixth main 

chapter is a concise summary of this whole master´s thesis. 

 

This master´s thesis is an analysis project that is studying the current state of the city purchasing 

and offering development suggestions based on the analysis results. This master´s thesis was 

started in the spring 2021 with a background study and formation of the research questions. 

Then the theoretical framework was preliminarily formed in the summer and autumn in 2021. 

Also at the same time the analysis of the current state was started by getting to know the data 

and reporting tools and IT-systems that the city has. The theoretical frameworks and the 

analysis part where made quite the same time hand in hand. The preliminary findings in the 

analysis guided the way the theoretical framework was selected and formed. Then the analysis 
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conclusions where gathered and the development suggestions created. Finally the summary and 

the abstract of this master’s thesis was finalized in winter 2022.  

 

The quantitative data that is analyzed and presented in the third main chapter analysis of the 

current state of purchasing is gathered from the city SCM system that is one of the IT-systems 

that the city uses to handle the purchases, sales and products. The SCM systems raw numerical 

data is then edited and calculated in Excel and then summarized and presented in tables and 

charts in this thesis. 

 

This master´s thesis also utilizes qualitative data. The introduction chapter´s background info, 

objective and research questions are formed strongly based on interviews and un-official day 

to day talks with my city colleagues. Also, feedbacks, discussions and cooperation with the 

suppliers, the outsourced warehouse operator and other city function units like the sourcing, 

schools, kindergartens, and health centers have also given qualitative data about the city 

purchasing and performance. 

 

This master´s thesis has its limitations. First of all, this master’s thesis only considers one city 

in Finland. Therefore, the topic is not very wide, and the results cannot be generalized 

straightforwardly to other big cities or other public organizations in Finland. This thesis focuses 

only to the city operative purchasing and not the public sourcing. The public sourcing is only 

presented in this master´s thesis to that extent that is has influence on the city purchasing. It´s 

clear that purchasing process is part of a bigger supply chain management process and linked 

to the city´s other processes. There would be many linked topics to analyze, but to keep this 

master´s thesis concise, many supply chain management topics are excluded. 

 

Even though most of the money that the city annually spends goes to the purchasing of services, 

this master´s thesis only studies the purchasing of products. Also, the topic is limited to consider 

mostly the purchasing of the warehouse products and transit delivery products. The city also 

has little bit separate purchasing processes for direct delivery products and VMI products and 

they are dealt only briefly in this master´s thesis. 
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2 THEORETICAL FRAMEWORKS 

 

The theoretical frameworks and topics of this master´s thesis are public management, public 

purchasing, purchasing process, purchasing development and supply chain management. The 

theoretical framework provides a basis for the current state analysis of the city purchasing, the 

analysis conclusions and the development suggestions. 

 

2.1 Public management and public purchasing 

 

Public management in Finland includes the state, municipalities, associations of municipalities 

and their public utilities. Public organizations can often be compared to a big ship that moves 

slowly and stiffly. The big ship´s course and structure are challenging to change. The municipal 

organizations are the closest form of democracy and pathway to influence for the ordinary 

citizens. Through municipal management the citizens are able to have their opinions and needs 

brought to public decision making. The municipal management is kind of a local democracy 

that should be accessible for all citizens. (Nyholm et al. 2016; Virtanen & Stenvall 2014; 

Huuhka 2019) 

 

The public management in Finnish municipalities is based on the municipal law. The 

municipalities´ main mandatory functions are education and kindergarten, cultural, youth and 

library services, city technology and construction, social and health care services, and rescue 

services. In the recent decades the service function of the municipalities has been growing and 

highlighted. Municipalities can manage their mandatory activities themselves or in cooperation 

with external organizations. Municipalities can also purchase the mandatory activities entirely 

from external organizations. (Nyholm et al. 2016; Virtanen & Stenvall 2014; Sydänmaanlakka 

2015) 

 

Public organizations in Finland are a huge employers. In 2016 24,5 % of the workforce in 

Finland was working in the public organizations.  That means around 615 000 people. The 

number has been staying very stable during the last 25 years. Around 79 % of the employees 

are women and around 80 % of the employees are working in the social and health care and 

education functions. Now and in the near future the public organizations are experiencing high 
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number of employees retiring and finding new employees is a real challenge. Finland´s public 

spend is one of the highest in the whole OECD countries. In 2015 Finland´s public spend 

compared to the Finland´s gross domestic product was 57,1 %. As a comparison Denmark had 

54,8 %, Sweden had 49,6 %, Germany 43,9 % and United States of America had only 37,6 %. 

(OECD 2017; Sydänmaanlakka 2015) Matti Wikberg a professor of political science in 

University of Turku says in his pamphlet “Julkea sektori: Näin byrokratia vaalii omia etujaan”, 

that the constantly swelling, increasingly bureaucratic and stiff Finnish public sector is one of 

the biggest problems of the time in Finland. The problem is most of all economic but also a 

wider problem. Wikberg writes that it´s clear that Finland cannot maintain this large public 

organizations especially when Finland is constantly over-indebting. (Wikberg 2014; 

Sydänmaanlakka 2015; Virtanen & Stenvall 2019) 

 

Petri Virtanen and Jari Stenvall think that private companies and public organizations have 

more common than differences and both have quite the same challenges in their operations and 

management. Often the public organizations are imitating the best practices that private 

companies are already successfully using. The characteristic that describes specifically 

municipal organizations is the purpose of the functions; private companies’ main goal is to 

maximize profit and public organization main goal is to generate common good for their 

citizens. Public organizations distinctive characteristic is diversity of roles and functions. It´s a 

fact that municipality functions are getting more complicated and managing the functions 

require more expertise and more time to orientate to the complex functions and issues. The 

public organization functions are meaningful and challenging and also often forcing and 

monopolistic. Public management has expectations and values like fairness, legality, equality, 

openness, and integrity. Features that are specific for Finnish municipal organizations and their 

management style are reliability, compliance with the regulations, professionalism, networking, 

pragmatism, and practicality, focusing on the decision making, appreciation of knowledge and 

gradual step by step renewal style. (Nyholm et al. 2016; Virtanen & Stenvall 2014; Virtanen & 

Stenvall 2019) 

 

Hannu Rantanen, Harri I. Kulmala, Antti Lönnqvist and Paula Kujansuu have studied 

performance measurement in the Finnish public organizations in their research article 

“Performance measurement systems in the Finnish public sector” published in 2007. Their 
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research topic and findings consider performance measurement, but I think the same findings 

are also applicable to the public management in general. Rantanen and his colleagues´ main 

research conclusions are that the specific challenges that public organizations have for the 

performance measurement are that there are multiple stakeholder that have contradictory needs, 

the end goals and end products are unclear, public functions and public property doesn´t have 

one recognized owner and there is a lack of management skills and procedures. (Rantanen et 

al. 2007) 

 

The decisions and functions in the public organizations are much more conflict sensitive than 

in the private companies. Managers in the public organizations have less tools and flexibility to 

manage because the structures and political environment is limiting the management options. 

In the public organizations the employees’ positions are quite protected and that causes that the 

employee management style needs to be more persuasive than demanding. Also, the 

opportunities for employees` rewarding in the public organizations are quite limited. The public 

organizations´ goals are usually tied in the four-year reign and after that new goals are 

established. The main questions in the public organization functions are that who’s goals and 

needs are the most important? Is the goal for example efficiency or effectiveness? Is the public 

property more like everyone´s property of no one´s property? Who´s management skills would 

need to be develop the most? How much the multiple simultaneous development projects are 

consuming and decreasing the overall working time and performance? (Virtanen & Stenvall 

2019) 

 

For a very long time the Finnish municipalities succeeded internationally very well. Now in the 

21st century the Finnish municipalities have found themselves in a situation where their 

economy has weakened and there is an imbalance in the financing and managing the mandatory 

obligations. The biggest problem in the future will be that the funding is not adequate to cover 

the rising service production costs. The municipal law requires all the time more and more 

mandatory functions for the municipalities. Just as an example in 2000 there were 399 

mandatory functions, in 2010 506 and in 2012 there were totally 535 mandatory functions for 

the municipalities to take care of. It´s justified to talk about overheating of the municipal 

mandatory functions. The situation is first of all economic but there is also shortage and 
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overheating of human resources especially in the smaller municipalities in Finland. (Nyholm et 

al. 2016; Sydänmaanlakka 2015; Virtanen & Stenvall 2014; Lysons & Farrington 2012) 

 

The Finland's state government and municipalities relationship is complicated and not always 

just positive. There are challenges to decide what functions and services the state government 

should be responsible for and what municipalities should take care of. The state of Finland is 

pushing more and more responsibilities to the municipalities, but the financial funding is not 

always growing in the same proportion. It has been noted that the bureaucracy in public 

organizations in Finland has even increased and a lot should be done to increase the productivity 

and the performance. The public organizations often have traditional bureaucratic structures 

characterized by silos, departmentalization of functions and rigid hierarchies. As a conclusion, 

the management structures in Finnish public organizations´ management should be lightened 

and simplified. (Nyholm et al. 2016; Sydänmaanlakka 2015; Virtanen & Stenvall 2014; Lysons 

& Farrington 2012) 

 

Public management is always under a change and developing to better match with the 

surrounding society and operating environment. A term new public governance was established 

in the early 21st century. The features that describe the new public governance are systems that 

have multiple functioning parties, cooperative and negotiable networks, openness and it´s 

highlighting a governance process where the citizens participation is essential, not to take wide 

public management for granted, working more like a private company and utilizing market 

mechanisms and competition. The view where the public management is seen as a controlling 

and regulating function is not valid anymore. The general global megatrends that affect the 

Finnish society also affect the public management. (Nyholm et al. 2016; Sydänmaanlakka 2015; 

Virtanen & Stenvall 2014; Virtanen & Stenvall 2019) 
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Leading expert Mikko Dufva in the SITRA (Finnish independence celebration fund 

organization) has declared that the global megatrends in the world in 2020 are: 

• ecological reconstruction is urgent 

• the population is aging and diversifying 

• network power is intensifying 

• technology blends into everything 

• the economic system is looking for its direction  (Dufva 2020) 

 

The global trends that especially affect municipalities in Finland are economics, European 

Union’s future, globalization, changes in the internationalization, technology development, 

changes in the population structure, growing demand for the social and health care services, 

new ways that the citizens are participating in the public management and society, global 

climate change and differentiation of municipalities located in different geographical locations 

in Finland. All in all, the municipalities´ surrounding operating environment has changed to be 

more uncertain. These global changes are causing the public management new challenges that 

are already well known. These new challenges are forcing the public management to adapt and 

renew its management and operations. In the last decades the public organizations have of 

course also changed but compared to the global changes in the surrounding society the change 

in the public organizations has been slower. Public management stability and constancy can 

also be seen as a good thing. It ensures that the core of the public management is stable, strong, 

unbreakable, and predictable. That creates trust and calmness in the middle of the constantly 

changing global world. (Nyholm et al. 2016; Virtanen & Stenvall 2014) 

 

The public organizations and services are constantly under the public eye. Public organizations 

have highlighted responsibility to act in an economically, socially, ecologically, and culturally 

responsible and sustainable way. Time to time media is making headlines about the public 

organizations and their services. Almost all the headlines are negative and describing how 

stupid, arrogant, and bureaucratic the public organizations are and how bad or at most mediocre 

services they are providing. There are only few if none headlines about the greatness of public 

services. The public organizations have highlighted responsibility and moral of using the public 

taxpayer´s money as efficient as possible to ensure as good services as possible with the 

resources available. (Virtanen & Stenvall 2014; Virtanen & Stenvall 2019; Siikavirta 2015)  
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The Finnish public management development has been concentrating in the management 

structures and systems. That´s why there are still many development tasks to be carried out. 

These development themes are productivity, efficiency, effectiveness, professional 

management skills and procedures, employee development, utilization of technologies, 

enabling and managing innovations, customer focus and customer participation, ability to 

recognize development needs and carry out development projects. (Virtanen & Stenvall 2014; 

Virtanen & Stenvall 2019) 

 

Leo Levä points out quite rough statements about the current state of the public health care in 

Finland in his book Julkinen terveydenhuolto – totta vai tarua (2017) that is based on his own 

and his loved ones´ experiences. He says that on his experience the public health care personnel 

are expected to perform constantly flawless which is of course impossible. It causes that the 

health care personnel won´t openly bring up the mistakes and instead they are trying to hide 

them. Time to time the idea of implementing process development procedures just like in the 

private sector companies is brought up. But the idea is very quickly rejected with the excuse 

that the private company processes and procedures don´t fit in the health care world and are not 

applicable to the health care functions. And therefore, hiding the mistakes continues. Leo Levä 

says: “If private companies would treat their customers like the public health care is treating, 

the private companies wouldn´t have any customers left.” (Levä 2017) 

 

The public organization´s purchasing in Finland has to comply with the national and European 

Union public procurement law and regulations. The purpose of the public purchasing 

regulations is an efficient use of the public funds collected from the taxpayers. This creates the 

public accountability that the public purchasing has for its citizens. Other objectives are taking 

advantage of the competition in the markets and to treat the possible suppliers in an equal and 

non-discriminatory way. The ethical principles of the public purchasing are fairness, equality, 

honesty, and loyalty. Public purchasing process is open and transparent to the public. Because 

of the public procurement law and regulations, the public purchasing is often perceived as a 

highly juridical, regulated, difficult and heavy process. The private companies think that the 

public purchasing process is heavier and economically more inefficient than the private 

purchasing but also more transparent, fair, and competitive. The public procurement law has 
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even met great resistance. (Iloranta & Pajunen-Muhonen 2018; Nieminen 2016; van Weele 

2014; Siikavirta 2015; Merikallio & Ylihervanta, 2010). 

 

Public purchasing is traditionally highlighting process legality over the commercial and 

economic success. The public purchasing main goal is usually in acquiring simple commodities 

instead of valuable changemaking effectiveness. Even though public organizations´ main goal 

is not to make a profit, still the operations must be profitable. Purchasing has a great impact on 

the public organization operations´ profitability. The public purchasing activities must be made 

to function in practice. In public purchasing it´s common that after the supplier selection and 

purchasing contract signing the purchasing and supply chain management implementation 

phases are left without proper and sufficient resources. The public purchasing contracts are 

usually made to be valid only for a specific contract period, usually four years. Longer 

purchasing contracts with the suppliers would offer better opportunities to develop the supplier 

relationships and operational cooperation. The public procurement law doesn´t prevent the 

public organizations from making wise purchasing but the wise public purchasing requires a 

new kind of open-mindedness, competence development and investments in the purchasing 

development. Following the law and regulations and the fear of public disapproval has the 

tendency to create conservative purchasing and supply chain solutions. Public purchasing is 

done in the same way as always before and innovation and improvement ideas are absent. 

Avoidance of the market court cannot be the leading goal for the public purchasing. (Iloranta 

& Pajunen-Muhonen 2018; Nieminen 2016; van Weele 2014; Burt et al. 2003; Siikavirta 2015; 

Merikallio & Ylihervanta, 2010). 

 

The public purchasing isn´t subject to the rules of free markets because the public purchasing 

is funded by tax incomes. Commercial incentives are almost totally absent in public purchasing. 

Other objectives can go past the economic objectives of purchasing goods and services with the 

lowest price. For example political objectives may underlie the public purchasing decision-

making. The public purchasing might support local and national suppliers, foster sustainability, 

or support the fair trade purchasing from developing countries. The absence of the free markets 

has also caused that it´s easier for a public organization to raise the charges, fees, and service 

prices without losing end customers than it is for private sector organizations who are 

competing against other private sector operators. (van Weele 2014; Siikavirta 2015) 



15 

 

 

 

The annual budget system is often guiding the public purchasing. Different departments inside 

one public organization have different annual budgets. The budgets determine what can and 

cannot be purchased. Also the usual habit that the annual budget should be spent by the end of 

the year causes the purchases to accumulate to the last months of the year. If some department 

hasn´t spent its annual budget, even though the savings have been made with wise purchasing 

and cost savings, there is a risk that the next year´s budget will be smaller. This concept could 

be called as “spend it or lose it”. There might also be separate budgets for buying a product and 

using the product, so the total cost of ownership TCO is not easy to reveal in public 

organizations. Public organizations haven´t been that much motivated to the purchasing cost 

saving activities. In general the public organizations have tight budgets and limited resources, 

so the money saving, and increased efficiency requirements are common. Instead the new 

approach and criteria for the public purchasing should be finding the best value for money. (van 

Weele 2014; Burt et al. 2003; Siikavirta 2015; Baily et al. 2005) 

 

The public purchasing is extremely diverse. Most public organizations don´t have their own 

manufacturing and all the products are purchased ready-made. Usually one public organization 

seeks a wide variety of supply sources and works as a deliverer of thousands of different types 

of products and services for a wide variety of different function units and departments. One 

purchaser usually handles a huge variety of totally different kind of products and services. 

Public organizations acquire many unique products that private business don´t use at all. Public 

purchasing volumes are therefore very hard to forecast. (Burt et al. 2003; Cavinato & Kauffman 

2000) Public purchasing has many common characteristics with private retail business. Public 

organizations and retailers both function kind of like a bridge between the manufacturer and 

the end customer. The public organization´s goal is to deliver the goods to the end customers 

easily, cheaply, and reliably. Demands for cost-effective and fast supply chain is highlighted. 

Time frame between the purchasing and selling could be very short. (Nieminen 2016) 

 

In public organizations it´s very difficult to establish centralized purchasing since every 

department wants to have their own freedom to choose what and from who to purchase. Giving 

the privilege to make purchases is also a tool and politics of power that could cause even more 

conflicts in the public organizations that are known to be strongly organized in the department 

silos. Different departments might have conflicting interests, agendas, and objectives. There 
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might even be old tensions still affecting the teamwork. In public purchasing setting the right 

criterions and defining the descriptions and specifications of the product or service to be 

purchased is especially important. The purchasing criterions and specifications are generated 

together with the sourcing specialists and the subject specialists from the function units, for 

example from schools and health centers. The goal is to ensure that the needs for products and 

services are satisfied at the lowest total cost. There needs to be a desire to work closely with the 

team members and share ideas openly. It´s obvious that excellent cooperation is needed between 

the departments. (Burt et al. 2003; Cavinato & Kauffman 2000; Baily et al. 2005) 

 

It must be remembered that the subject specialists and the end customers in the public 

organizations are rarely purchasing, material management or supply chain management experts 

so they usually don´t value these principles high when determining their needs for the products 

and services. The end customers usually favor some specific brand names without doing any 

further research about any other valid options. Especially highly educated specialists like 

doctors and researcher can be very determined and strict about their product preferences. 

Products and services purchased with public taxpayers’ money shouldn´t be anything that could 

be considered to be luxurious. It must be remembered that the amount of external forces 

affecting public purchasing is huge. Public organizations usually have many stakeholders and 

highlighted responsibility for the surrounding society in a bigger picture since the public 

services have impacts on a huge number of citizens who don´t always have options to acquire 

the same products and services from private sector. The bigger the public organization is the 

bigger is the impact and responsibility for the citizens and society. Public purchasing requires 

special end customer relationships. (van Weele 2014; Burt et al. 2003; Cavinato & Kauffman 

2000; Siikavirta 2015) 

 

Two common techniques to make most of the limited public purchasing resources available are 

to reduce the total cost of goods and services and to control the administrative costs of public 

purchasing (Cavinato & Kauffman 2000). Despite all the public purchasing special 

characteristics public purchasing is quite similar to the private purchasing. Most of the 

purchasing, material management and supply chain management principles are also applicable 

to the public purchasing. There is a recognition that utilizing commercial best practices in the 

public purchasing can bring improvements in performance. Public purchasing processes and 
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practices are said to be lagging behind compared to the private organizations. That´s why the 

public purchasing is often trying to imitate the purchasing best practices that are already in use 

in the private sector organizations. In 2014 Anssi Pihkala the CEO of Hansel Oy, a Finnish 

government joint procurement entity, said: “We learn from the private sector. Competence and 

knowledge is shared with each other. With cooperation the purchasing can be made better than 

before.” (Nieminen 2016; Burt et al. 2003; Baily et al. 2005). 

 

A successful implementation of the public purchasing requires purchasing procedures that are 

highly structured and a professional organization where purchasing process, tasks, authorities, 

and responsibilities are clearly defined and communicated to all departments and stakeholders. 

Public organizations have the tendency to locate the purchasing department too low in the 

organization hierarchy and are that way indicating that purchasing is considered to be only an 

operational support function not a strategic function that could really make a difference. Public 

purchasing rarely has sufficient human resources. The need for purchasing education and 

operations development is even greater in the public organizations than in the private 

companies. The fact that the personnel working in the public sector are systematically paid less 

than their colleagues in the private sector doesn´t make the purchasing management any easier. 

But on the other hand the staff in the public sector tends to be more stable and jobs are more 

secured than in the private sector. (van Weele 2014; Nieminen 2016; Iloranta & Pajunen-

Muhonen 2018; Burt et al. 2003; Cavinato & Kauffman 2000) 

 

Developing purchasing isn´t an easy job in the private sector but it´s particularly difficult in the 

public sector. There is still a lot of work and development to be done. (Baily et al. 2005; van 

Weele 2014) 
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2.2 Purchasing process and development 

 

The general purchasing process consists of six parts that are presented in the figure 1. The first 

one is defining the need and the next parts are supplier selection, signing the contract, ordering, 

delivery control and the final part of the purchasing process is monitoring and evaluation. 

(Nieminen 2016) This master´s thesis concentrates on the last three parts ordering, delivery 

control and monitoring and evaluation. 

  

 

Figure 1. Purchasing process (Nieminen 2016) 

 

Ordering is the purchasing process phase, where the purchaser in concrete terms sends the 

supplier an information what products are needed, how many products are needed and when 

and where they are needed. The ordering routines are the implementation of the details agreed 

in the purchasing contract. Ordering is above all communication between the purchaser and the 

supplier. The ordering routines should be evaluated critically, and it should be considered if the 

ordering routines could be automated. For example different MRP (Material Requirements 

Planning) systems are widely used especially in the manufacturing industry. Sometimes for the 

low value products the ordering process and the whole purchasing process creates more costs 

than what is the total value of the purchased product itself. VMI (vendor managed inventory) 

solutions are particularly useful for low value products. (Nieminen 2016; van Weele 2014) 

 

Purchasing world is far from ideal. That´s why a large part of the purchasers´ working hours 

are spent on the delivery control. Delivery control is about ensuring that the supplier fulfills the 

basic requirements of the purchased products and services. Quality, quantity, price, and delivery 

time all need to be correct always. Delivery control can be made routinely to all the purchased 

products and services in order to prevent further problems. Delivery control could also be made 
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only when problems arise. Critical products need to be controlled closely. The purchasing 

organization needs to develop and implement functional delivery control system so that the 

delivery control process can be made as cost-effectively as possible by utilizing IT-systems. If 

the delivery control process notices an error, official written reclamation is send to the supplier 

where corrective actions are expressed. It´s very important to follow up reclamation quantities 

because they are a good indicator of the supplier performance. (Nieminen 2016; van Weele 

2014) 

 

Monitoring and evaluation is the last part of the purchasing process. Monitoring and evaluation 

need to be systematic and continuous. The main goal is continuous development. Monitoring 

and evaluation improve communication between all parties and make the whole purchasing 

process more transparent. They also motivate and encourage better total performance. 

Performance measurement is the core activity of the monitoring and evaluation. Monitoring, 

evaluation, and performance measurements need to have real impacts on the daily operations 

management and to the next purchasing contract negotiations. (Nieminen 2016) 

 

The main goal of the purchasing is to secure timely and undisturbed availability of purchased 

goods both in the short- and long-term. Traditionally the purchasing main goal has been cost 

reduction. Nowadays the importance of purchase value and purchase risk have also been 

acknowledged. The main purpose is to find the right balance in every purchasing situation 

between cost, risk, and value. (van Weele 2014). 

 

Figure 2. Balance between purchase cost, value, and risk (van Weele 2014) 
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Purchasing cost reduction means supply base reduction, product standardization, global 

sourcing, outsourcing, electronic auctions, and contract management. (van Weele 2014) 

 

Purchasing risk management stands for single vs. multiple sourcing decision, corporate social 

responsibility, sustainable purchasing, supplier auditing and quality assurance, supplier´s 

financial position and organization´s intellectual property protection. (van Weele 2014) The 

recent environmental, economic, political, and health crisis have showed how complexed and 

vulnerable the modern world is. The interconnected global processes are increasing the 

purchasing and supply chain risks. (Iloranta & Pajunen-Muhonen 2018) 

 

Purchasing value aspect is about generating value improvements and revenue growth through 

new products and services. It also means faster new product introduction and early supplier 

involvement in new product development projects. Value is about improving customer service 

and creating more value by co-branding and advertising. (van Weele 2014) 

 

Kari Iloranta and Hanna Pajunen-Muhonen list that the overall purchasing objectives are low 

total costs, objective supplier selection, standardizing and limiting the end customer needs and 

efficient purchasing processes (Iloranta & Pajunen-Muhonen 2018). 

 

P. Fraser Johnson and Anna E. Flynn have analyzed that the main purchasing objectives are to 

improve the organization´s competitive position, provide an uninterrupted supply of materials 

and services to operate the organization, keep warehouse investments and losses at a minimum, 

maintain and improve quality, find or develop excellent suppliers, standardize the product range 

and purchasing process, purchase products and services at lowest total cost of ownership,  

achieve good internal relationships, and lastly to accomplish all the purchasing objectives at the 

lowest possible operating costs. (Johnson & Flynn 2015) 

 

Purchasing is always carried out in the organization under the prevailing conditions. Therefore 

understanding the conditions and operating environment is very important. (Ritvanen & 

Koivisto 2007) 
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Arjan van Weele lists the variables that affect the purchasing process. These variables are: 

• strategic importance of the purchasing 

• sums of money involved in the purchasing 

• special characteristics of the purchasing market 

• degree of risk related to the purchasing 

• role of the purchasing department in the organization 

• degree to which the purchased products affect existing routines in the organization (van 

Weele 2014) 

 

A study performed by the U.S. consulting firm McKinsey & Company and Supply Management 

Institute in 2007 reveals that the best performing purchasing organizations have three things in 

common. They are employee competence, clear purchasing objectives and close cooperation 

across the organizational boundaries. The best performing purchasing organizations are training 

their employees systematically to have the modern purchasing skills and techniques. The 

organizations are also recruiting new staff with a general management experience and a 

competence in specific product or serviced categories. The best performing purchasing 

organizations have clear purchasing objectives, and the purchasing implementation is widely 

monitored. The measurements are not just about cost savings. The measurements have a wider 

perspective to  the overall business objectives. The best performing organizations work closely 

together with other business functions across the organizational boundaries. The cooperation 

considers planning and developing products, services, projects, and business. (Reinecke et al. 

2007) 

 

Virpi Ritvanen and Eija Koivisto list that the most effectively performing purchasing 

organizations have automated their purchasing process, they are making many smaller purchase 

orders and they have only few key products and only few key suppliers (Ritvanen & Koivisto 

2007). An experience-based knowledge and rules of thumb cannot be ignored in the successful 

purchasing (Rauhala 2011). 

 

Purchasing is an important and challenging front-line business unit that can be developed into 

a powerful competitive advantage (Cavinato & Kauffman 2000). Purchasing represent a 

markable portion of the organizations´ expenses, so purchasing development offers many 
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opportunities for cost savings (Iloranta & Pajunen-Muhonen 2018; Huuhka 2019). Few percent 

savings in the purchasing costs can significantly improve organization’s profitability and in 

order to achieve the same profitability improvement by just increasing the sales would require 

a substantial increase in the sales (Ritvanen & Koivisto 2007). In a modern purchasing 

development the main objective is not so much on the cost savings but more in the analyze what 

can the organization achieve with money and cooperation (Nieminen 2016). 

 

There are three common business characteristics that trigger the need to start developing 

purchasing. The first characteristic is that purchasing represents a relatively large share of the 

total costs. Manufacturing cars and airplanes are good examples of businesses where purchases 

represent a major cost. The second characteristic is competitive pressure. The more competitive 

the market is the more effort is put on the purchasing development and cost reductions. The 

third characteristic is speed of change in the industry or field of activity. It´s obvious that 

organizations that are operating in a fast-developing industry for example in the high 

technology industry are paying more attention to the purchasing and overall operations 

management to gain competitiveness by exploiting the supplier markets. (Iloranta & Pajunen-

Muhonen 2018). 

 

Also new business situations like new CEO, new purchasing manager, new owner, merging of 

organizations or crisis that is caused by a new changed competitive situation can cause a new 

need to develop the purchasing function. (Iloranta & Pajunen-Muhonen 2018). 

 

According to Kari Iloranta and Hanna Pajunen-Muhonen the most important purchase 

development methods are: 

• centralized purchase coordination and reporting 

• creating united category management strategies 

• constant control of the purchasing needs and content 

• getting rid of the wild ad-hoc buying 

• clarifying the purchasing process and procedure    (Iloranta & Pajunen-Muhonen 2018) 
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Based on the earlier purchasing development models, Arjan van Weele has created his own 

purchasing and supply development model that consist of six development stages. The stages 

are transactional orientation, commercial orientation, purchasing coordination, internal 

integration, external integration, and value chain integration stages. The whole Arjan van 

Weele´s purchasing and supply development model is presented in the below figure 3. (van 

Weele 2014). 

 

 

Figure 3. Purchasing and supply development model (van Weele 2014) 

 

The first stage of the purchasing and supply development model is the transactional orientation 

stage that has the main focus to serve the factory. This is done by ensuring that the organization 

doesn´t run out of raw materials and components. The purchasing is strongly concentrated on 

operational and administrative activities like basic order processing. Purchasing is considered 

as secondary and reactive function and there is little knowledge of what are the exact purchase 

prices, or the total purchasing spend. Purchasing management in this transactional orientation 

stage is based on complaints. No complaints mean that the purchasing is doing a good job. (van 



24 

 

 

 

Weele 2014) If the purchasing is on a transactional orientation stage, it cannot make any real 

contribution or improvement in the organization´s profitability or success (Baily et al. 2005). 

 

The second stage is the commercial orientation stage that has the main focus to reduce costs. 

The purchasing concentrates on tendering and negotiating lower purchase prices. It´s important 

to make good deals with many suppliers. Purchasing management in this commercial 

orientation stage is based on cost savings and basic supplier performance. (van Weele 2014) 

 

The third stage is the purchasing coordination stage that has the main focus to achieve savings 

through synergy. In this stage the purchasing is seen as more important function and there are 

agreed purchasing strategy, purchasing process, and purchasing procedures. New tools and 

techniques are used, for example portfolio analysis to categorize purchased products. The 

purchasing concentrates on the contracting, improving communication and global sourcing. 

Purchasing management in this purchasing coordination stage is based on developing analytical 

skills, total quality management and communication skills and techniques. (van Weele 2014) 

 

The fourth stage of the purchasing and supply development model is the internal integration 

stage that has the main focus in total cost of ownership by reducing the total life cycle costs. 

The strategic importance of the purchasing has come to full recognition. Purchasing 

concentrates on integrating and harmonizing the purchasing processes, generating cross-

functional purchasing teams, system integration and vendor rating. Purchasing management in 

this internal integration stage is based on internal customer satisfaction surveys and 

benchmarking. (van Weele 2014) 

 

The fifth stage is the external integration stage that has the main focus in supply chain 

optimizing. Purchasing concentrates on outsourcing strategies, collaboration with supply chain 

partners and creating maximum leverage of the organization´s external resources. In this stage 

supplier management develops into a comprehensive supply chain management. Purchasing 

responsibility lies on cross-functional teams. Purchasing management in this external 

integration stage is based on business performance through supporting and coaching for better 

results. (van Weele 2014) 
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The sixth and the final stage of the purchasing and supply development model is the value chain 

integration stage that has the main focus in total customer satisfaction. Purchasing recognizes 

that the most important for the success is to deliver value to the end customer. The main goal 

is to establish the most efficient and effective value chain with the help of the dedicated supply 

chain partners. Purchasing strategy has merged with the organization´s total business strategy. 

Purchasing concentrates on customer-driven activities, contract manufacturing, total supplier 

development and global supplier networks. The purchasing management culture and style are 

entrepreneurial. (van Weele 2014) 

 

In the figure 3. there are examples of industries and how they are usually positioned in this 

purchasing and supply development model. Automotive and retailing industries are positioned 

highest in the model in the value chain integration stage. Public utilities are positioned lowest 

in the first transactional orientation stage. (van Weele 2014) 

 

This Arjan van Weele´s purchasing and supply development model is one example of a possible 

purchasing development path. The purchasing development doesn´t necessarily proceed stage 

by stage exactly like in this purchasing and supply development model and some organizations 

may completely skip some stages. It must be considered that not all the stages are relevant for 

all commodities, organizations, and industries and not everyone should aim to achieve the 

highest sixth stage. Every organization must find the best purchasing strategy and purchase 

development stage based on their own starting point and needs. (van Weele 2014)  

 

Lauri Merikallio and Jukka Ylihervanta have noticed that public sector organizations in Finland 

have a tendency not to even realize the development opportunities that they have in their 

purchasing. The public organizations often have myths that “to this and this” nothing can be 

done because of “that and that”. That´s one reason why Lauri Merikallio and Jukka Ylihervanta 

developed in 2010 in collaboration with Suomen Rakennusinsinöörien Liitto RIL Oy, the 

Finnish Association of Civil Engineers a special development concept for the Finnish public 

sector organization´s purchasing called the TUKEFIN-concept. (Merikallio & Ylihervanta 

2010) 
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The TUKEFIN-concept consist of five steps. The first step is to perform a current state analysis 

where the actual performance of the public organization is examined. The second step is 

realizing and understanding the opportunities for change and development based on the current 

state analysis. The next step is to plan the implementation of the development process and steps. 

The fourth phase is to implement the change into the real public purchasing process. The fifth 

and the last step of the development concept is to analyze the new process and the achieved 

results. The best practices should be copied and multiplied to achieve even more positive 

impacts. It´s crucial that people from different stages of the supply chain are involved in the 

development process in order to get all the best ideas in use and to avoid sub-optimization. 

(Merikallio & Ylihervanta 2010) 

 

The purpose of the TUKEFIN- concept´s current state analysis is to look the truth in the eyes 

and recognize the organization´s strengths and weaknesses. The current state analysis considers 

the public organization´s purchasing, partnership competences, networking skills and the ability 

to remove anything that doesn´t create value to the purchasing process. The organization 

evaluates the suppliers, the suppliers evaluate the organization, all the parties also make self-

evaluation and also benchmarking data is gathered from corresponding public organizations. 

It´s common that organizations are evaluating their own performance higher than what their 

suppliers are evaluating their performance. Going through the current state analysis results 

carefully with all the people involved from the different stages of the supply chain is the basis 

for the next development and implementation steps. (Merikallio & Ylihervanta 2010) 

 

A spend-analysis is usually the first purchasing analysis that enables an organization to 

understand the overall volume of the purchasing. Spend-analysis is a procedure where all the 

organization´s purchases are listed. It must be taken into account that all the things for which 

the organization has received an invoice are considered to be purchases. Usually organizations 

only consider the direct purchases but it´s important to also include the indirect purchases like 

equipment, supplies, computers, phones, furniture, rents, electricity, and other office supplies 

to the spend-analysis. Usually organizations follow their direct purchases carefully and the 

spend data is easily available. The indirect costs are usually more difficult to list since they are 

spread all over the organization in different departments and they are not listed in a consistent 

manner. Spend-analysis can be difficult and laborious to make for the first time. The best way 
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to find out all the purchases is to examine the organization´s purchase ledger. Spend-analysis 

reveals what are the most purchased products and services, what are the total purchases of 

different departments, who are the biggest suppliers, what are the most important purchases, 

are there some unnecessary purchases that should be avoided, how the purchase prices have 

fluctuated and what are the purchasing frequencies. Spend-analysis creates the basis for the 

following purchasing analysis, categorizing, and development projects. Spend-analysis is kind 

of like first step in the current state analysis to find out how well the organization´s purchasing 

is functioning. (Nieminen 2016; Huuhka 2019; Cavinato & Kauffman 2000) 

 

To achieve an excellent performing purchasing, the purchasing development work must be 

started with a purchasing process description and current state analysis. Even that will greatly 

help to realize how things are done in the organization and how different departments and 

functions are involved in the overall purchasing process. It´s suggested that the purchasing 

process description and current state analysis are made by the organization´s own staff. Based 

on the current state analysis further development actions are planned. The current state analysis 

is likely to reveal diversity in the purchasing activities. The purchasing process development´s 

goal is particularly to harmonize the activities and to find the most reasonable and the most cost 

effective way to function. Important objectives for the purchasing process development are 

simplification of the process by eliminating all useless that doesn´t add value. Also shortening 

the delivery times is a key development objective. (Nieminen 2016)  

 

After the overall purchase volumes are analyzed it’s time to start categorizing the purchases 

into a smaller groups that can be managed separately. Smaller product groups are easier to 

handle and it´s important to categorize similar products into a same product category so that the 

purchases of one product category is managed in a similar way. (Sakki 2009; van Weele 2014; 

Ritvanen et al. 2011) 

 

A common 20-80 rule also known as the Pareto principle, or the Pareto rule is a very common 

and applicable tool to analyze purchasing. The Italian statistician Vilfredo Pareto (1848 - 1923) 

discovered a common statistical 20-80 rule that applies in many areas of life. The discovery 

was that only 20 percent of causes create 80 percent of consequences. In purchasing for example 

only 20 percent of the products account for 80 percent of organization´s expenditure, or 20 
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percent of suppliers account for 80 percent of the total purchase volume. The actual ratio in 

purchasing can be even sharper for example 10 percent and 80 percent. The percentages vary 

between different organizations. (Lysons & Farrington 2012; Huuhka 2019; Sakki 2009) 

 

An ABC-analysis is based on the 20-80 rule and the observation that only small quantity of 

products are the most important and have the biggest impact on the total purchasing value. In 

ABC-analysis products are arranged from biggest to smallest according to some variable. Most 

commonly used variable is the total sales but with the purchasing the total purchase value is the 

best variable. The purchased products that form 80 percent of the cumulative total purchases 

are categorized in an A category, the next biggest purchased products that form the next 15 

percent of the cumulative total purchases are categorized in a B category and the last 5 percent 

of the products are categorized in a C category. The cumulative purchase percentages between 

the different categories can be modified freely and there can be also fourth category D. For 

example category A represents 80 percent, category B the next 10 percent, the category C the 

next 7 percent and the last category D represents the last 3 percent of the cumulative total 

purchases. There can even be fifth category E that has the products that haven´t had any 

purchases. (Huuhka 2019; Nieminen 2016) 

 

The purpose of the ABC-analysis is to recognize which products belong to the A or the B 

categories and are therefore the most important products. Most of the activities, resources, 

efforts, and development actions should be allocated to the A category. The C, D, and most of 

all the possible E category products are considered to be more or less useless and minimum 

effort should be allocated to them. It should be carefully considered if these products are needed 

at all and if the organization should get rid of them completely. Especially all useless duplicate 

products should be removed from the products range. (Huuhka 2019; Nieminen 2016) 

 

The ABC-analysis can also be utilized when planning purchase order quantities and inventory 

levels. The A category products should be purchased often and in smaller quantities since they 

have high purchase volume and high inventory turnover. The A category product´s delivery 

times from the suppliers should be short and the service level for the end customers high. The 

C category items should be purchased rarely and in larger quantities and the demand for the 

delivery times and service levels are not that high. The ABC-analysis weaknesses are its 
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simplicity and one-sidedness. The ABC-analysis only categories the products based on one 

variable and it doesn´t consider the dependencies between different products. For example some 

specific spare parts can be very important even though their annual purchases are not high. 

(Huuhka 2019; Nieminen 2016; Ritvanen & Koivisto 2007) 

 

A tail management is a procedure where the products and suppliers with the lowest purchase 

volumes are investigated. The tail refers to the ABC-analysis D products that organizations 

usually have many, but the purchase value of an individual product is low. Usually 

organizations have many suppliers and products that they only purchase at a very low value, 

for example only 1 000 € a year. These are usually products and suppliers which have never 

been paid attention to. Somehow they have been left out of the centralized purchasing process. 

In the tail management these small purchases are analyzed and if possible, they are moved to 

be purchased from the already existing contract suppliers. The tail management is likely to 

create cost savings through lower purchase prices and lower purchasing process costs when 

they are negotiated with the already existing contract supplier in a bigger total purchase 

volumes. (Nieminen 2016) 

 

A XYZ-analysis is a modification from the ABC-analysis where products are categorized by 

their transaction volumes. In purchasing the XYZ-analysis investigates how many times 

products have been purchased. The XYZ-analysis investigates the purchasing transaction costs 

since the purchase value doesn´t matter in the XYZ-analysis. The X category products represent 

80 percent of the purchase orders, the Y category 15 percent, Z category 5 percent and the Z0 

category haven´t had any transactions during the last year. Also these category percentages can 

be modified same as in the ABC-analysis. The XYZ-analysis is particularly suitable for the 

development of warehousing and logistics. The high quantity purchase order X category 

products are located in the best, easiest, and faster warehouse locations so that the collection of 

these products is fast, and the collection distances are short. The ZYX- and the ABC-analyses 

complement each other. They can be combined into a four-field analysis where products are 

categorized both with the XYZ- and the ABC-analysis. The AB-XY products are the most 

important products that have both high purchasing volume and high number of purchase orders. 

(Sakki 2009) 
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One of the most used purchasing development tools is the Peter Kraljic´s portfolio analysis. 

The popularity of the portfolio analysis is based on its simplicity, usability and visuality. The 

difference between the portfolio analysis and the ABC- and the XYZ-analysis is that the 

portfolio analysis also considers products´ qualitative features. The portfolio analysis also 

categorizes products based on two variables, not just one variable like in the ABC- and the 

XYZ-analysis. The portfolio analysis´ two variables are complexity of supply market and 

importance of purchasing. The complexity of supply market can be high if there are only few 

suppliers that have almost monopolistic position in the market. There might also be major 

barriers for new suppliers to enter the market and the barriers might be for example 

technological barriers or large initial investments required. Also logistics can make the supply 

market limited if the purchased products are heavy and have low value like concrete and 

therefore they need to be purchased locally. Cultural and linguistic differences also make the 

supply market more complexed. It could also be difficult, risky, and costly to change the 

supplier. The complexity of supply market is low when there are multiple applicable suppliers 

available and changing the supplier is easy. The importance of purchasing is high when the 

products are purchased in high volumes. Also the good profitability and high added value 

increase the importance of the purchased products. (Kraljic 1983; Nieminen 2016; Huuhka 

2019) 

  

The complexity of supply market and the importance of purchasing form a four field table with 

four different purchasing categories. Each of the product categories has its own unique features 

and specific purchasing strategies. The four purchasing categories are non-critical products, 

leverage products, bottleneck products and strategic products. The portfolio analysis is shown 

in the figure 4. Products are usually categorized and located in the portfolio analysis in product 

groups not as individual products. (Kraljic 1983) 
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Figure 4. Portfolio analysis (Kraljic 1983) 

 

Products with low importance of purchasing and low complexity of supply markets are called 

non-critical products. There are many suppliers to choose from, the products are non-critical 

and have low value. Sometimes the ordering of the products is more costly than the actual value 

of the products. Examples of non-critical products are screws, nuts, and office supplies. The 

purchasing strategy for the non-critical products is to establish short-term functional efficiency 

and cost-effectiveness in the purchasing process. (Kraljic 1983; Nieminen 2016) 

 

Products with high importance of purchasing and low complexity of supply market are called 

leverage products. These products are purchased in high volumes and there are many suppliers 

available. These products are also called the volume products or basic products. Since the 

purchase volumes are high, low purchase prices are a key to substantial cost savings. The 
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purchasing strategy for the leverage products is to take advantage of the market competition 

through strong tendering policies. (Kraljic 1983; Nieminen 2016) 

 

Products with low importance of purchasing and high complexity of supply market are 

categorized as bottleneck products. These products are purchased in low volumes, but the 

complexity of the supply market makes them challenging. The bottleneck products´ availability 

problems can cause cumulative challenges to other products and to the whole supply chain. For 

example special components with poor availability or long delivery times can be categorized 

as bottleneck product. The purchasing strategy for the bottleneck products is to get rid of them 

as much as possible. This should be done by finding new solutions or new suppliers. If the 

bottleneck products cannot be turned into a non-critical products, the purchasing strategy should 

be reducing risk and ensuring the short-term availability of the products for example with larger 

safety stocks. (Kraljic 1983; Nieminen 2016) 

 

Products with high importance of purchasing and high complexity of supply market are the 

most important strategic products. The strategic products are crucial to the purchasing 

organization, and they are purchased in high volumes. At the same time there are only few 

possible suppliers available, or the purchasing organization is deeply committed and dependent 

on just one or few key suppliers. Examples of strategic products are custom made products and 

products that have long life cycle and require constant maintenance services. Changing the 

supplier is not possible in the short term because it would require significant investments and 

the risks and possible extra costs are high. Because the current supplier cannot be changed 

easily, the purchasing strategy is to make the best out of the current supplier. This is done by 

long-term collaboration, supplier relationship management, supplier development and 

integrated information systems. Since the strategic products are the most important products for 

the purchasing organization, most of the purchasing activities, resources, efforts, and 

development actions should be allocated to the strategic products. (Kraljic 1983; Nieminen 

2016; Huuhka 2019) 

 

The portfolio analysis helps the purchasing organization to realize how much they have 

different kind of products and different product categories require quite different purchasing 

strategies. It needs to be remembered that the portfolio analysis product categorization is only 
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true for a certain period of time. Products can move from one product category to another as 

the product´s importance and supply market complexity varies. Inspired by this Peter Kraljic´s 

initial portfolio analysis, many purchasing researchers and experts have created multiple 

variations of the four field table ideology. The vertical and horizontal variables may vary but 

the basic idea of categorizing the products into four groups remains. (Kraljic 1983; Huuhka 

2019) 

 

In order to deliver the best to the end customers, organizations need to get the best out of its 

own suppliers (Baily et al. 2005). Purchase order quantity and purchase order delivery go hand 

in hand. The logic is simple: order less and deliver more frequently or order more and deliver 

less often. (Johnson & Flynn 2015) Obtaining on-time deliveries from suppliers is a standard 

purchasing objective. Late deliveries cause cumulative problems further in the supply chain. 

Sometimes suppliers promise delivery times they cannot keep. This may be a conscious tactic 

to win the order, or the delivery time may be given in an optimistic good faith but then the 

circumstances change, and the delivery time is rescheduled. Also purchasers themselves can be 

the reason for the late deliveries. Purchasers might issue inaccurate delivery requirements, 

constantly change the delivery requirements, or allow the suppliers to maintain insufficient 

delivery times. (Baily et al. 2005) 

 

Purchasers must be able to decide and clearly express to the suppliers what products are 

required and when they are required. It´s too common that the end customers are insisting too 

short delivery times that are not realistic for the suppliers. Purchasers need to work towards 

shorter delivery times and reliable suppliers that comply with the needed delivery times. 

Purchasing also must communicate the suppliers’ delivery times internally to their own 

organization so that all the stakeholders know what is realistic to expect. The actual suppliers´ 

delivery times should be monitored and reported constantly. Suppliers´ actual verified delivery 

reliability should have an impact on the next sourcing round so that the reliable suppliers are 

rewarded with new purchasing contracts. (Baily et al. 2005) 
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There are many reasons why some particular supplier might have constant delivery challenges 

and therefore constant purchase backorders. Kari Iloranta and Hanna Pajunen-Muhonen have 

listed the following reasons: 

• incomplete supplier instructions 

• incorrect demand forecasts 

• low level of communication between purchaser and supplier 

• bad purchasing contract 

• bad supplier selection 

• human resources challenges 

• control and leadership challenges 

• supplier´s problems with their own subcontractors 

• bad scheduling 

• global material shortages 

• purchasing organization is not an important customer to the supplier 

(Iloranta & Pajunen-Muhonen 2018) 

 

Purchasing personnel competence has become more and more important when the complexity 

of purchasing is constantly increasing. The personnel competence needs to be constantly 

developed but the most common reasons why it isn´t done are rush and lack of human resources. 

(Ritvanen & Koivisto 2007) 

 

Iloranta and Pajunen-Muhonen state that purchasing has many typical problems. First one is 

the lack of purchasing reporting. The purchasing reporting is only based on the statutory 

accounting and in some cases some minor summaries about the purchase ledger. Next typical 

problem is that the expertise of the whole organization is not utilized. Different departments are 

functioning in their own silos and the expertise of one department isn´t expanded or exploited 

to the whole organization. One major purchasing challenge is the lack of skilled purchasing 

resources. Still most of the purchasers´ time is spent on negotiating minor details, dealing with 

operative problems, problem solving, and delivery control and delivery follow up. The survival 

mode is strong, and purchasing is satisfied with the current suppliers if they don´t cause major 

problems. New products are purchased where they can be found the fastest and easiest without 

any further analysis who would be the most capable supplier in the long run. The suppliers´ full 
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potential isn´t utilized. In developed professional purchasing organizations only a small part of 

the purchasers´ time is spent on daily purchasing operations. Most of the purchasers´ time needs 

to be spend on strategic purchasing tasks like searching new suppliers, supplier selection, 

supplier relationship management and supplier development. Purchasing needs to have a 

proactive approach instead of reactive. The last listed purchasing problems are that all the 

purchases are handled in a same way and there is no product categorization, the purchasing 

negotiations are not prepared sufficiently and lastly the purchasing organization is too afraid to 

control, guide and to develop the suppliers. (Iloranta & Pajunen-Muhonen 2018) 

 

It´s common that many departments in the organization are involved in the purchasing and take 

responsibility for the purchasing results. Purchasing responsibilities are often ill defined. 

Purchasing management process and its objectives need to be translated into a detailed 

purchasing strategy and purchasing action plans. Sometimes the problems related to purchasing 

are problems of management in general rather than just purchasing problems. (van Weele 2014) 

Kenneth Lysons and Brian Farrington suggest that a proper purchasing manual should be 

established in every purchasing organization. A purchasing manual is a written document that 

is shared across the whole organization and its purpose is to transmit information about 

purchasing policies, procedures, instructions, and regulations. (Lysons & Farrington 2012) 

Purchasing managers should also provide a periodical purchasing management report about the 

purchasing performance. (van Weele 2014) 

 

Research, metrics, measuring and evaluating are important components of a successful 

purchasing process. Without adequate measuring and evaluation it´s impossible to know the 

real purchasing performance or to make optimal decisions. (Johnson & Flynn 2015) Kenneth 

Lysons and Brian Farrington have established a four stage framework for performance 

measuring. The four stages are establishing performance standards, measuring performance, 

comparing the actual performance to the planned performance standards, and lastly taking 

appropriate corrective actions. (Lysons & Farrington 2012) 
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Measuring and evaluating purchasing performance are a particularly fuzzy and complex topics. 

The question how to measure and evaluate purchasing isn´t easily answered, since every 

organization´s purchasing strategies and priorities are different. Also the organization´s 

purchasing development stage has a great impact on what should be measured and evaluated. 

The main factor that makes the purchasing measuring so difficult to implement are lack of 

definition, lack of formal objectives and performance standards, and purchasing is a result of 

many interrelated activities. Also the information systems may not always support the needed 

data gathering and reporting. (van Weele 2014; Baily et al. 2005) Measuring and evaluating 

public purchasing is even more difficult because the costs are usually easy to measure but the 

preventive savings and overall effectiveness are challenging if not even impossible to measure 

and to evaluate. (Siikavirta 2015) A widely recognized unified and universal purchasing 

measuring model doesn´t exist. It can be said that the way purchasing should be measured and 

evaluated will be different for every organization. (van Weele 2014) 

 

Traditionally purchasing measurements have focused on measurement of errors. This creates 

quite negative atmosphere and therefore the purchasing measurements should concentrate more 

on highlighting and cherishing successes. (Iloranta & Pajunen-Muhonen 2018) Joseph Cavinato 

and Ralp Kauffman want to emphasize that measuring purchasing performance with trend 

analysis is particularly informative because that indicates the direction where the performance 

is going. It needs to be remembered that purchasing measurements need to be reviewed and 

updated as purchasing organization and the purchasing environment change. Purchasing 

measurements and evaluations themselves don´t improve the purchasing performance. It´s the 

people that needs to make the improvements with real actions. (Cavinato & Kauffman 2000) 

 

If purchasing is considered to be a strategic business function, purchasing should be carefully 

measured and evaluated. Arjan van Weele lists four statements why purchasing should be 

measured and evaluated. First statement is that it will lead to a better decision making since the 

results can be compared to the planned objectives. The second statement is that it´s likely to 

lead to a better communication and mutual understanding of the purchasing performance 

between different departments. The third statement is that measuring makes purchasing visible. 

Regular reporting enables constructive, and data based feedback to the purchasing department 

and to the top management of the organization. The fourth statement is that it can lead to a 
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better employee motivation. Properly designed measurement system can be used effectively for 

goal setting and as a motivational and personal development program. (van Weele 2014) 

 

There isn´t a lack of purchasing metrics. Different data sources list dozens of metrics for 

purchasing evaluation. Most important is to find couple of key metrics and only to measure the 

things that have the most impact to the organization´s success. What is considered to be 

important is measured. (Nieminen 2016; Baily et al. 2005) In its simplest terms purchasing 

measuring should concentrate on effectiveness and efficiency. Examples of purchasing 

measurements are number of orders, number of order backlog, savings, price reductions, 

delivery times and supplier delivery reliability. (van Weele 2014) 

 

Sanna Nieminen has categorized purchasing metrics into an eight main categories. The eight 

main categories and couple of the key purchasing metrics are: 

1. Price and cost metrics like product price changes, budget monitoring and cost savings 

2. Warehouse metrics like warehouse value, inventory turnover, warehousing costs, 

warehouse service level and process delivery times 

3. Availability metrics like number of incomplete order lines and ability to keep the 

promised delivery times to the end customer 

4. Quality metrics like number and percentage of errors, number of reclamations and 

product returns 

5. Personnel metrics like job satisfaction, allocation of working time, personnel turnover, 

level of education, time spent on training 

6. Supplier metrics like delivery reliability, delivery times, supplier price 

competitiveness, number of suppliers by purchase categories, supplier purchase 

volumes 

7. Purchasing process metrics like process costs, number of purchase orders per one 

purchaser, number of made purchasing contracts  

8. Customer satisfaction metrics like internal customer satisfaction survey, external 

customer satisfaction survey, product and service quality metrics    (Nieminen 2016) 
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2.3 Supply chain management 

 

Purchasing function is increasingly considered within a wider context of supply chain 

management (Lysons & Farrington 2012). Purchasing department is very often closely tied to 

almost all organization´s business processes. That´s why purchasing department is usually 

responsible for managing all the organization´s operations and supply chain of at least major 

parts of it like the material and warehouse management activities. Purchasing is a coordinating 

function that operates between different teams and departments and glues their functions 

together. (Ritvanen & Koivisto 2007; Iloranta & Pajunen-Muhonen 2018; Johnson & Flynn 

2015; Zimmermann & Foerstl 2014) That´s why purchasers must extend their competence and 

involvement to consider the whole supply chain (Baily et al. 2005). 

 

Martin Christopher defines supply chain management as: “Supply chain management is 

supplier and customer relationship management, which aims to maximize the benefits to the 

end customer while minimizing costs throughout the whole supply chain.” (Christopher 2000). 

 

In supply chain management the operations are not anymore improved for only one department 

or organization but for the entire supply chain. The objective is to develop performance, 

competence, competitiveness, and efficiency as good as possible in the long run. This includes 

comprehensive development of the material-, service-, information- and cash flows. Supply 

chain management differs from purchasing management because supply chain management 

also encompasses all logistics activities. The more complex, fluctuating and longer the supply 

chain is, the more difficult the whole supply chain is to manage. (Huuhka 2019; Cavinato & 

Kauffman 2000; van Weele 2014) 

 

The widely recognized supply chain management objectives are speed, concurrency, flexibility, 

reliability, responsibility, efficiency, agility, responsiveness, integration with key supply chain 

stakeholders, networking, customer orientation, innovativeness, and transparency. (Huuhka 

2019; Ritvanen et al. 2011) It´s important to manage the whole supply chain starting from the 

first supplier to all the way to the final end customer and to minimize the suboptimization 

(Ritvanen et al. 2011). 
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The supply chain development tasks are to simplify and combine processes and to concentrate 

on the essentials, to shorten the delivery times, to categorize needs and products and to increase 

the supply chain transparency, communications, to establish integrated IT-systems with the 

supply chain partners, to remove unnecessary transactions and errors,  to constantly develop the 

organization´s competitiveness, to develop the organization´s problem-solving skills, improve 

the organization´s communication skills, operations measurement and reporting. (Huuhka 

2019; Ritvanen et al. 2011; Iloranta & Pajunen-Muhonen 2018; Zimmermann & Foerstl 2014) 

 

Purchasers have a huge impact on the organization´s warehouse value, inventory turnover and 

warehouse service level (Sakki 2009; Baily et al. 2005). According to P. Fraser Johnson and 

Anna E. Flynn warehouse value and inventory turnover are the two major measures that indicate 

the supply chain effiecency and performance (Johnson & Flynn 2015). The main principle is 

that the warehouse value should be as low as possible because warehouse binds a lot of capital 

(Ritvanen et al. 2011). The warehouse should create added value to the capital investment and 

to the end customers (Rauhala 2011). The warehousing costs vary between different kind of 

industries and organizations. Most estimates state that on average the warehousing costs are 

between 25 - 55 percent from the total warehouse value (Ritvanen & Koivisto 2007).  

 

There are many reasons to keep products storaged in a warehouse. Some of the reasons are 

overall uncertainty in the supply chain, challenge to match supply with demand, purchasing 

large economic purchase batches and delivering smaller sales batches to gain economies of 

scale, wide product range, strategy to have a high service level, diverse customer needs, low 

purchase order delivery reliability and flexibility, to smooth seasonal or cyclical demand, the 

purchase products have limited availability, or the purchase prices are likely to increase in the 

near future. (Sakki 2009; Ritvanen et al. 2011; Lysons & Farrington 2012) 

 

A rule of thumb is that the less there is cooperation in the supply chain the higher the warehouse 

value is. High warehouse value is likely to cover and hide supply chain inefficiencies. The 

warehouse value is usually covering suppliers’ uncertain deliveries, poor quality, slow ability 

to response and to change, poor sales planning, poor organization functionality and low level 

of cooperation. (Sakki 2001; Baily et al. 2005) The modern and radically quicker information 

technology systems and logistic solutions have already decreased the need for warehousing 
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(Iloranta & Pajunen-Muhonen 2018). For every item in the warehouse the cost of having it 

should be less than the cost of not having it (Johnson & Flynn 2015). Public organizations are 

generally lacking behind private organizations in the warehouse value and inventory turnover 

management. Public organizations are notorious of having huge amounts of surplus products in 

the warehouse. (Burt et al. 2003) 

 

Peter Baily with his colleagues have come up with three main tactics on how to reduce the 

warehouse value. The first tactic is to enable just-in-time supplier deliveries instead of piling 

products in the warehouse just in case. The second tactic is to find ways to reduce ordering 

costs, transaction costs and delivery times so that the optimal purchase order quantities are 

smaller. The third tactic is an aim towards more accurate forecasts by ensuring that data is right, 

and operations planning is appropriate and synchronized with the purchasing. (Baily et al. 2005) 

  

Warehouse value and inventory turnover management also include the systematic management 

of the surplus and scrap products. That task is often assigned to the purchasing department. 

Organizations must find ways to dispose their wastes. Organizations need to establish 

systematic process to identify, reuse, sell, donate, recycle, or dispose the surplus and scrap 

products. (Cavinato & Kauffman 2000) An important task is to investigate what has caused the 

surplus and scrap products to exist in the first place. The objective is of course to avoid that 

happening again in the future. Some reasons for surplus and scrap products are poor 

warehousing, damage while in warehouse, the products being faulty on arrival and the products 

becoming obsolescent. Coordination between marketing, sales, manufacturing and purchasing 

departments is essential in order to achieve accurate forecasts and introduction of new products 

and therefore avoiding the surplus and scrap products. (Baily et al. 2005) 

 

The warehouse management is a challenge that requires balancing conflicting objectives. The 

marketing and sales departments support the objective to never run out anything. They 

encourage high inventories so that they can offer the products to the end customers quickly. 

The finance department wants low inventories to improve cash flow and to have low capital 

investments. The purchasing and the manufacturing wants to buy and manufacture in large 

quantities to keep the prices and transaction costs low. They are supporting the objective of 

large quantities since the products are anyway sold in the future. The real challenge in the 
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warehouse management is to balance these conflicting objectives and to control inventory costs, 

service level requirements, and price break advantages. (Cavinato & Kauffman 2000; Baily et 

al. 2005) Warehouse management is a supply chain management area that especially requires 

joint management approaches and cooperation inside the organization (Emmet & Crocker 

2006). 

 

Low warehouse value and high inventory turnover are one side, and the warehouse service level 

is the other side of the same coin. The most optimal solution is to find the right balance between 

them that suits the organization´s needs the best. The warehouse service level should be 

measured with a customer survey. It’s common that customers have different perceptions about 

the warehouse service level than the organization itself. (Sakki 2009) Supply chain 

effectiveness is dependent on the assurance that quality, quantity, and product deliveries are 

consistently perfect. Quantity and delivery involve lot-sizing and inventory decisions that affect 

cost, productivity, flexibility, and end customer satisfaction. (Johnson & Flynn 2015) 

 

It´s not profitable or clever to try to fulfill all the diverse end customer needs. Increasingly the 

end customer needs are growing and becoming more demanding. (Ritvanen et al. 2011; Iloranta 

&Pajunen-Muhonen 2018) An organization should concentrate on purchasing and selling its 

core products and not to extend the product range. Many people inside the organization have 

their own visions and preferences about the needed products. Often the sellers want to have 

broader product range than what the customers actually are willing to buy. If every department 

and function units are allowed to make purchases, it´s very likely that the product range of the 

purchased items is very wide and there are duplicate products purchased from different 

suppliers with different prices. (Rauhala 2011; Sakki 2009) The need to avoid carrying 

duplicate products in the warehouse is especially important for public organizations. Public 

organizations are often underperforming in the product range management (Burt et al. 2003).  

 

There needs to be strict limits on which products are accepted to the product range. Keeping 

the product range limited will help to maintain the organization´s profitability. (Sakki 2009) All 

the unnecessary products and products with long-term supply problems would need to be 

removed from the product range as much as possible (Huuhka 2019; Lysons & Farrington 

2012). That automatically reduces the delivery, warehousing, and administration costs. 
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Removing the products away from the product range requires strong decision making. If the 

decisions are not made, the result is that the product range and the costs will slowly increase 

without the management even noticing. (Huuhka 2019) A common advice to develop 

purchasing is to reduce the number of suppliers. But instead Kari Iloranta and Hanna Pajunen-

Muhonen are strongly advising to first focus on product categorization and product range 

management and only after that evaluate the need to reduce the number of suppliers. (Iloranta 

& Pajunen-Muhonen 2018) Product data management is a fundamental part of the product 

range management (Nieminen 2016; Huuhka 2019). 

 

Arjan van Weele describes: “Transaction costs are the costs that are associated with an 

exchange between two parties. The level of transaction costs depends on three important 

factors: the frequency of the transaction, the level of the transaction-specific investments and 

the external and internal uncertainty.” (van Weele 2014) The more there are transactions, the 

higher the level of the transaction-specific investments and the higher the level of uncertainty 

is, the higher are the total transaction costs. (van Weele 2014) 

 

Oliver E. Williamson is considered to be the founder of the transaction cost theory. “The 

transaction cost approach is based on the idea of finding a governance structure to arrive at the 

lowest cost possible for each transaction and comparing whether to perform an activity 

internally or outsource the activity in the market.” Calculating the transactions costs is used to 

help the decision-making in the make-or-buy decisions. (Williamson 1979; van Weele 2014)  

 

Purchasing and supply chain management are activities that often require large quantity of 

transactions. Often in business life many purchases are made to meet continuing needs, so each 

supply chain transaction is a part of a continuous series. In its simplest form purchasing and 

supply chain effiecency can be describes as an organization´s ability to handle transactions. 

(Baily et al. 2005; Pemer et al. 2014) 
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The modern business life can be described as fragmented. Business changes are 

multidimensional, and the number of transactions is growing all the time even though the total 

business volume wouldn´t grow that much. The need to optimize and reduce the warehouse 

value by making smaller purchase orders more frequently is causing growth in the number of 

transactions. (Sakki 2009) 

 

It´s typical for the public purchasing that there are many suppliers, product range is huge and 

there are many low value purchase orders. These characteristics cause that there are huge 

number of transactions in the whole supply chain and therefore the total transaction costs are 

high. The need to reduce the product range is highlighted for the public organizations. In the 

public sector it´s especially important to reach a high level of purchasing and supply chain 

efficiency. A good advice for the public organizations is to centralize and outsource the 

warehousing and transportation activities. It should also be carefully considered if many public 

organizations like different municipalities could combine their purchasing, warehousing, and 

transportation activities so that everyone wouldn´t need to handle them on their own and 

duplicate work could be eliminated. (Sakki 2009) All kind of automation and digital solutions 

are helping the purchasing to get rid of the time consuming and multi-stage transactions 

(Cavinato & Kauffman 2000; van Weele 2014). Nevertheless, purchasing should be seen in a 

bigger picture than just a series of transactions. (Cavinato & Kauffman 2000) 

 

Product purchase price is just a tip of an iceberg in the product’s total costs. Product´s hidden 

costs are transportation, receiving, shelving, warehousing, warehouse management like 

inventory, picking, capital investments, negotiation costs, all administration costs, control, 

quality, development, delay, shortage, error, product disposal and recycling costs. (Ritvanen & 

Koivisto 2007; Sakki 2001 & 2009) 

 

In 1993 Lisa Ellram launched a term and a philosophy of Total cost of ownership (TCO). TCO 

means that all costs related to the acquisition, use, maintenance and disposal of a product or a 

service throughout the whole value chain are carefully analyzed. The costs are dived in three 

parts: pre-ownership costs, ownership costs and post-ownership costs. The below figure 5. lists 

the TCO cost factors. (Ellram 1993; Ritvanen & Koivisto 2007; Burt et al. 2003) 
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Figure 5. Total cost of ownership. Pre-ownership costs, ownership costs and post-ownership 

costs. (Ellram 1993; Iloranta & Pajunen-Muhonen 2018; Ritvanen & Koivisto 2007; Burt et 

al. 2003) 

 

Traditionally purchasing has focused strongly only on the ownership costs like the price and 

delivery costs. The public organizations are notorious for only tendering and sourcing products 

and services with the lowest purchase price and ignoring the total cost of ownership. Many 

organization´s reporting systems are only monitoring the ownership costs and there is no valid 

data available about the pre- and post-ownership costs. The TCO model helps to understand the 

wide range of the pre-ownership costs and the post-ownership costs. They can be much bigger 

than the direct ownership costs. TCO modelling helps to identify which are the biggest cost 

types for each product. With the TCO modeling it´s easier to evaluate and compare different 

product and service options and to make strategic decisions based on the TCO analysis. The 

TCO analysis also enables to determine the product or service specifications, identify the 

biggest cost reduction opportunities, supplier performance monitoring and evaluation, reduce 

the supply base, form alliances, helps outsourcing decision making, provides data for 
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negotiations and supplier development, assists process development, product and customer 

service development and the TCO analysis enables organizations to create a long-term 

purchasing perspective. (Iloranta & Pajunen-Muhonen 2018; Ritvanen & Koivisto 2007; 

Johnson & Flynn 2015) 

 

While the concept of Total cost of ownership is relatively simple its execution may be complex. 

In many cases conducting a detailed TCO analysis is very laborious and time consuming. Lack 

of time and data available could become major obstacles in the TCO execution. Also 

organization´s internal political issues and reward systems may hinder the TCO 

implementation. If a detailed numerical data are not available another option is to arrange the 

variables in order of magnitude from largest to smallest and to evaluate the variables in that 

way. Even just thinking and listing of the TCO variables helps the organization to realize the 

total costs in a wider perspective and helps to compare different alternatives. Total cost of 

ownership model is an analytical tool and a philosophy that supports everyday decision making. 

(Iloranta & Pajunen-Muhonen 2018; Cavinato & Kauffman 2000) 

 

A bullwhip effect means a phenomenon where a relatively small demand fluctuation at the end 

customer grows into a major demand fluctuation when moved from the end customer upstream 

to the supply chain towards the suppliers. The demand fluctuation is acting like a bullwhip; a 

small wave movement in the beginning grows to be a huge wave movement at the end of the 

bullwhip. The bullwhip effect is also called a Forrester effect. The bullwhip effect is caused by 

uncertainty of demand forecasts in the supply chain and the mismatch between supply and 

demand. There are many separate members in the whole supply chain and each of them makes 

their own ordering, manufacturing and warehousing decisions based on the previous supply 

chain member´s order quantities. When the end customer demand is increasing the previous 

supply chain member cannot know if the increased demand will be permanent, will the demand 

continue to increase or is it just a temporary increase. If the information flow and the actual 

demand data aren´t openly available to all the supply chain members there will be different 

interpretations about the future demand. The supply chain ends up in a situation where the end 

customer demand forecasts look very different from the demand forecasts at the last tier 

supplier. The longer the supply chain is and the longer the product lead times are, the larger are 
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the forecast errors and the bullwhip effect. (Lysons & Farrington 2012; Iloranta & Pajunen-

Muhonen 2018; Ritvanen et al. 2011) 

 

There are many drivers that increase the bullwhip effect. Unforecasted and uninformed sales 

promotions with increased sales volumes cause fluctuation in the supply chain. Also too fast 

and too strong reactions to the changing demand increase the bullwhip effect. Customers lack 

of confidence in their supplier´s ability to deliver orders on time cause customers to over order 

and over warehouse the products. When all the supply members are ordering and warehousing 

little bit extra, the whole supply chain is full of extra products laying in the warehouses. Big 

safety stocks are causing that the real end customer demand fluctuation is reaching the last tier 

supplier with a delay. Cancellation of orders cause bullwhip effect and sometimes the need to 

cancel orders is caused by the previous over ordering. Economies of scale and transportation 

discounts for volume orders cause the customer to over order and warehouse the products too 

much. The customer can also combine products with relatively constant and stable demand into 

a bigger and less frequent giant orders and that way increase the bullwhip effect. (Lysons & 

Farrington 2012; Ritvanen et al. 2011; Sakki 2009) 

 

The bullwhip effect causes excessive warehouse quantities, poor customer service, cash flow 

problems, stockout situations, long delivery times, loss of sales, high material costs, problems 

in the manufacturing and distribution planning and extra overtime expenses. (Lysons & 

Farrington 2012; Iloranta & Pajunen-Muhonen 2018) 

 

An effective way to prevent and decrease the bullwhip effect is to ensure transparency and 

information sharing throughout the whole supply chain. There should be less relying on the 

demand forecasts and more visibility to the direct real-time demand data. The supplier should 

openly ask from the customer the real reason for the increased order quantities. Also the 

customer can give the supplier a prewarning about the forthcoming sales campaigns and 

expected high demand peaks. Synchronizing the supply chain helps to prevent the bullwhip 

effect. The purpose of the supply chain synchronizing is to make things happen at the same 

time, at the same pace, with the same speed and cycle and to make the things to be repeated 

together at the same way in the supply chain. All the safety stocks in the supply chain should 
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be seen as a united stock that has the same purpose to serve the one and only end customer. 

(Lysons & Farrington 2012; Huuhka 2019) 

 

VMI storage is a vendor managed inventory that means that the supplier is responsible for 

managing the warehouse that is located at the purchasing organization´s premises. The supplier 

is responsible for fulfilling the warehouse according to the agreed stock levels. Therefore the 

warehouse has products always available and the purchasing organization doesn´t need to make 

any purchase orders to the supplier. The supplier is charging the purchasing organization 

according to the actual consumption of the products. The end customer only needs to pick and 

use the needed products in the VMI stock. (Sakki 2009) 

 

Researchers at Cardiff Business School define the VMI as: “VMI is a collaborative strategy 

between customer and supplier to optimize the availability of products at a minimal cost to the 

two companies. The supplier takes the responsibility for the operational management of the 

inventory within a mutually agreed framework of performance targets which are constantly 

monitored and updated to create an environment of continuous improvement.” (Baily et al. 

2005) 

 

The ABC-analysis C category products and the Kraljic´s portfolio analysis non-critical products 

that have a wide product range, low cost and low strategic importance are particularly 

appropriate for the VMI stocking. Products that have constant demand, sudden and immediate 

needs and therefore they have to be constantly available at the end customer´s premises, like 

work gloves or health care products are optimal for the VMI stocking. Usual VMI products are 

stationery, other office supplies, screws, nuts, bolts, work gloves and health care products. 

Products that have strong interdependence between the supplier and the purchaser might also 

be appropriate for VMI stocking. VMI stocking is particularly functional for retail distribution 

industry. (Baily et al. 2005; Lysons & Farrington 2012; Burt et al. 2003) 

 

VMI stocking is useful to both the supplier and the purchaser. Advantages of the VMI are that 

it leads to lower inventory levels in the whole supply chain due to the smoother flow of 

materials, VMI simplifies systems and procedures, VMI decreases the administrative costs 

because accounting is now handling a small number of large consolidated payments instead of 
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large number of  small payments. The cash flow is better, purchasers will save time due to the 

elimination of the constant need to monitor the stock levels. VMI is solving the usual problem 

of small orders for both the purchaser and the supplier. VMI also enhances operational 

flexibility because supplier is able to plan its own manufacturing and distribution for the 

products in the VMI and is able to consolidate the VMI needs together with other customers’ 

needs for the same product. VMI also creates enhanced flow of information, and sometimes 

suppliers even have access to the real-time consumption data that enables that suppliers have 

immediate visibility to the changing demand. Better information sharing improves the demand 

forecasts. It´s very usual that the supplier is more capable of doing demand forecasts that the 

purchaser and that is especially true with the VMI stocks. End customers in VMI are receiving 

higher service level with less stockouts and reduced number of backorder deliveries. In VMI 

model there are less people involved in the ordering and delivering process and therefore there 

are also fewer human errors, VMI leads to long-term supplier and purchaser relationships and 

greater customer loyalty due to the high cost of switching the VMI supplier. With VMI 

purchaser is able to bundle wide product range and high quantity of low value products, for 

example the stationery products under one dedicated VMI supplier. When the total value of the 

stationery product group is concentrated, the purchaser has more negotiating power over the 

supplier about the purchase prices and other purchase contract terms. It is said that with VMI 

the purchase costs may reduce to less than half compared to the traditional purchasing costs. 

(Baily et al. 2005; Lysons & Farrington 2012; Iloranta & Pajunen-Muhonen 2018; Ritvanen & 

Koivisto 2007; Johnson & Flynn 2015) 

 

Disadvantages of the VMI are from the supplier's point of view that the purchaser is kind of 

transferring the inventory costs to the supplier. Since the supplier is responsible and owning the 

VMI this can reduce the supplier´s working capital. The VMI disadvantages for the purchaser 

are increased risks caused by the increased dependency from the VMI supplier, employee 

resistance, revealing potentially sensitive information to the supplier, the information sharing 

technology have to work seamlessly and there needs to be clear agreements with the supplier 

how the error situations are handled and corrected. (Lysons & Farrington 2012; van Weele 

2014) 
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Successful purchasing and supply chain management are not only mathematics. It´s most of all 

a good communication and cooperation between all the internal and external stakeholders. 

(Rauhala 2011; Ritvanen et al. 2011). Relationships are fundamental to supply chain 

management. Supply chain may be technically simple but managerially difficult. The key point 

is how the internal and external relationships are handled. (Emmet & Crocker 2006) After all 

the supply chain management is all about what someone has done or has left undone (Rauhala 

2011). Therefore improving the people relationships is one of the main success factors for better 

supply chain management. (Emmet & Crocker 2006) Nowadays the need for cross-functional 

purchasing through cross-functional teams is highlighted. (Lysons & Farrington 2012)  

 

Information management and leading with knowledge are one of the most important critical 

success factors and areas for development in many organizations. The challenges can be that 

the information doesn´t exist, the information isn´t organized or grouped in an appropriate 

manner, the information isn´t analyzed together with the employees, there is no clear numerical 

purchasing objectives, and the information doesn´t cause any changes in the real working life 

and to the way that the organization runs. (Ritvanen & Koivisto 2007; Rauhala 2011; Cavinato 

& Kauffman 2000;) 

 

Information must be converted into a real added value. Well gathered and analyzed 

information´s value is significant. Lack of or loss of information could paralyze the whole 

organization. Leading with knowledge is the key to rapid changes in the purchasing and supply 

chain management. (Ritvanen & Koivisto 2007) One year timeframe is too long period for 

gathering and analyzing purchasing information (Rauhala 2011). How could the organization 

be able to manage the operations if they don´t know what is the performance? The 

competitiveness of the entire supply chain is strongly based on its ability to gather, sort, analyze 

and manage information and convey it efficiently and cost-effectively. That requires modern 

and agile information systems. (Ritvanen & Koivisto 2007) 
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P. Fraser Johnson and Anna E. Flynn have listed six key points how organizations benefit from 

efficient information systems. These benefits are: 

1. Cost reduction and efficiency gains Information systems streamline the purchasing 

process and enable the purchasers to concentrate on more strategic and value-adding 

work. 

2. Data accessibility Quick and easy access to real-time purchasing and supply chain data 

enables problems to be identified faster, supports decision making, and provides data 

for supplier negotiations. 

3. Faster communication Information systems create faster communication that 

improves the purchasing and supply chain efficiency. Faster communication is likely to 

lower the warehouse value and total costs. 

4. Data accuracy Information system automation decreases errors, especially data entry 

errors. It´s obvious that less errors make the supply chain operate smoother and improve 

end customer satisfaction. 

5. Systems integration Integrated information systems across departments, suppliers, and 

customers provide accurate real-time information that enables better material and 

production planning and decision making. 

6. Monetary control Information systems provide visibility and control over how and 

where money is spent. (Johnson & Flynn 2015) 

 

In order to achieve a well-functioning supply chain, organizations need to strive towards totally 

integrated real-time databases both upstream and downstream in the supply chain. Supply chain 

information should be available to all of those who require and advance from it. Of course the 

security and access requirements need to be established and obeyed. Information shouldn´t have 

to be reformatted to fit the other information systems and databases. (Baily et al. 2005; Johnson 

& Flynn 2015) The need for information systems and databases is obvious, but it needs to be 

remembered that the priority order is still process first and technology second. Without a proper 

purchasing process new technology investments may leave the organization with too many 

tools and not enough integration and utilization. (Johnson & Flynn 2015) 
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3 ANALYSIS OF THE CURRENT STATE OF PURCHASING 

 

In this analysis chapter, the current state of the city´s purchasing is studied. The goal is to find 

out where exactly the problems lie and what are the biggest current state issues that should be 

improved. The analysis of the current state of purchasing made to give an overview of the whole 

city purchasing. Also, one pilot product group 1050 Wound care and first aid products is 

selected for a more detailed analyze. Analyzing one product group gives more detailed and 

precise view of what the city´s purchasing is for a one smaller product group.  

 

The theoretical frameworks presented in the earlier chapter 2 has guided what topics are 

investigated in this chapter 3 Analysis of the current state of purchasing. The current state 

analysis considers the years 2019, 2020 and first six months of 2021. This cropping is made to 

keep the data analysis concise, clear, and plain. The main interest of the analysis is always on 

the newest data. The year 2019 is a year before the global corona virus pandemic, the year 2020 

represent a year when the corona virus pandemic and its side effects started and the year 2021 

shows the most latest data. The quantitative data is gathered from the city SCM system that is 

one of the used IT-systems in the city. The data is gathered from purchase order reports, sales 

order reports and product range reports. The SCM report raw numerical data is in the Excel 

format and that data has then been edited in Excel. The editing of the raw data included for 

example excluding duplicate data and outdated and undelivered order lines. Then the raw data 

was summarized in Excel and presented in tables and charts as they are seen in this chapter 3 

Analysis of the current state of purchasing. 

 

This master´s thesis qualitative data is formed strongly based on interviews, un-official day to 

day talks, weekly meetings, feedbacks, discussions and cooperation with the city colleagues 

and other internal and external stakeholders. Since the city didn´t have any process descriptions 

or any other written manuals about the purchasing, the daily work and discussions with the 

colleagues offered the best source of information about the real operational purchasing activities 

and performance. 
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3.1 Purchasing process 

  

Public sourcing project that complies with the public procurement law is the strategic basis 

which purpose is to determine what products and from which suppliers the products are 

purchased. The supply chain solutions department is then responsible for the centralized 

purchasing where the selected suppliers and products are establishes into the city´s internal 

online webstore. This master’s thesis only studies the supply chain solutions department´s 

operative purchasing. 

 

The city doesn´t have any kind of own manufacturing. All the products are purchased 

readymade and delivered to the end customers as they are. Therefore, the city is acting kind of 

like a retailer for the products. The city purchasing has many similar features to the retailing 

business. At the moment all the permanent contract suppliers are delivering their products from 

their Finland warehouses, so the city purchasing doesn´t have to handle any international 

purchasing aspects like customs duties or international delivery terms. 

 

Most of the product end customers are the city employees in the five function units. The biggest 

end customer groups are health centers, dental clinics, nursing homes, schools, and 

kindergartners. The city has totally around 550 different end customer locations and the quantity 

is changing all the time when old locations are demolished, and new locations are established. 

For example, at the end of June 2021 the city has 93 schools and 144 kindergartners. For some 

of the health care products like the product group 1030 Diabetes products the end customer is 

directly the citizen of the city. Then the delivery location is the citizens home address or other 

desired delivery address. The total quantity of citizens that are the product´s end customers is 

around 12 000. 

 

The city´s product sales for the end customers are handled in the city´s own internal online 

webstore. The online webstore looks much like any private company´s online webstore where 

you can search and scroll products. The functionality is also similar, and the selected products 

are put to the shopping chart and then moved to the cashier and made the final approval for the 

order. The online webstore is only available for some of the city employees who are allowed to 

do purchases. At the end of June 2021 there are 1 731 active city online webstore users.  
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The product range in the city online webstore is handled through products catalogs. The product 

catalogs are visible for the end customers in the online webstore. The online webstore is only 

the visible “front end” of the whole product and product range management. The city has also 

two other IT-systems that are also handling the products, purchases, and sales. The SCM system 

is like the “back end” and the invisible brains of the online webstore. The product catalogs are 

first established in the SCM system in a more numerical format and after that the same products 

are established in the online webstore in a more visual and end customer friendly format. Only 

the employees working in the supply chain solutions department have the access to the SCM 

system. As mentioned, the city end customers make their orders in the online webstore and 

from there they are transferred to the SCM system. The SCM systems is connected to the 

outsourced warehouse operator´s warehouse management IT-system so that the warehouse 

operations are synchronized with the city operations. The purchase ledger, bills and payments 

are handled in the city ERP (Enterprise Resource Planning) system. The end customer only sees 

the online webstore but there are many background IT-systems that also need to work integrated 

and properly and be kept up to date. 

 

The city products are divided into a four product categories by their delivery method. The 

product delivery methods are warehouse products, transit delivery products, direct delivery 

products and VMI (vendor managed inventory) products. The warehouse products mean that 

these products are carefully selected and productized to the city online webstore. The warehouse 

products have high annual sales and therefore they are warehoused in the city warehouse. The 

warehouse acts as a safety stock and all the items that are in the warehouse are available for an 

immediate next day delivery for the city end customers. The warehouse products have their 

own unique minimum and maximum purchase limits. When the stock is under the minimum 

limit the SCM system calculates and generates a purchase proposal to fill the stock limit to the 

maximum limit. That is how the end customers´ orders are targeted to the warehouse, not 

directly to the product supplier. The end customer´s order to the warehouse and the warehouse´s 

purchase order to the supplier are not attached to each other´s and they kind of live their own 

life and pace. 
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The transit delivery products are productized in the city online webstore, but they don´t have as 

high sales volumes as the warehouse products. The lower sales volumes are the reason why the 

transit delivery products are not storaged in the warehouse. When an end customer makes a 

new order for a transit delivery product, the order comes to the warehouse and the SCM system 

automatically generates and sends a new purchase order to the supplier for the same product 

quantity on the same evening. The supplier delivers the purchased products to the warehouse 

where they are consolidated and shipped to the end customer. For the transit delivery products, 

the warehouse only works as a transit terminal. For the supplier, the transit delivery products 

and warehouse products are almost the same since the supplier is delivering both purchase 

orders to the same location, to the city warehouse. The difference is that transit delivery 

products have smaller and more frequent purchase orders than the warehouse products. Most 

of the transit delivery products are health care products. 

 

The direct delivery products are productized in the city online webstore. The end customer´s 

orders are delivered directly to the supplier and the supplier delivers the sales orders directly to 

the end customer. The direct delivery products don´t physically go through the city warehouse 

at all. The supply chain solutions department isn´t handling the end customer´s orders at all. If 

there are delays, defects, reclamations or product returns, the end customer is dealing them 

directly with the supplier. 

 

The city currently has a small scale of VMI products. VMI contracts are made for two office 

locations, three health centers, five maternity clinics and nine dental clinics. The total number 

of different VMI products is around 350 pieces. Every end customer can choose their own VMI 

product range themselves from the city warehouse products and they can freely change and 

update the VMI product range. In the city VMI model, the supplier means the city warehouse. 

The physical VMI storage is located at the end customer´s premises. The city warehouse is 

responsible for filling up the VMI storages automatically to the end customer premises usually 

once a week. The end customer can rely on that there are always products available in the VMI 

storage. To the city warehouse, the VMI orders are just like ordinary orders from the end 

customer. All the products that are selected in the VMI delivery model must be warehouse 

products, they cannot be transit delivery products or direct delivery products. The ultimate 

supplier of the products don´t know which one of their products are involved in the VMI storage 
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or not since the ultimate supplier just delivers the  purchase orders they receive from the city to 

the warehouse just like normal warehouse products and transit delivery products. 

 

The city delivery process is described in the figure 6. The warehouse product and the transit 

product material flows are presented in the upper part of the figure 6. where the purchase orders 

are delivered from the suppliers to the city warehouse. The sales orders are collected and 

consolidated in the shipping terminal and shipped to the city end customers. The VMI products 

are shipped directly from the warehouse and through the shipping terminal to the city end 

customers. The material flow for the direct delivery products is presented in the lower part of 

the figure 6. The end customer orders are delivered directly to the suppliers and the suppliers 

deliver the orders directly to the end customers. The direct delivery products don´t go through 

the city warehouse or shipping terminal at all.  

 

 

 

Figure 6. The city delivery process 

 

The city warehouse is handled by an external outsourced warehouse operator company. That 

means that city is paying for all the purchase order receiving, shelving, and sales order 

collecting, shipping, and transportation for the external outsourced warehouse operator 

company. There aren´t any city employees working in the warehouse and all the communication 

is handled by e-mail, phone, and meetings. The city only owns the products in the warehouse, 

nothing else. All the warehouse operations are transaction base charged. This means that the 
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city is paying separately for each purchase order receiving, shelving, used warehouse location, 

sales order collection, shipping and transporting transactions. The more there are warehouse 

operation transactions and products on the warehouse shelves, the more the city is paying for 

the external outsourced warehouse operator. This transaction-based pricing model is good, 

since the city is only paying for the work that is actually done, not a one monthly fixed price. 

This pricing model is also motivating the city to develop and improve the purchasing and supply 

chain operations. 

 

There are many different pricing models for the purchase order deliveries from the suppliers to 

the city. Each of the pricing models are agreed and signed in the purchasing contracts separately 

for each supplier. For the city, the most simple and easy pricing model is when the supplier is 

entirely responsible for all the delivery costs, and they are not separately charged from the city. 

The products´ different delivery methods have a big effect on the purchase order delivery 

pricing model. For example, the supplier delivers all the warehouse products in the one city 

warehouse location and the purchase orders are big, consolidated purchase orders. The supplier 

delivers all the transit delivery products to the city warehouse, but since each of the end 

customer order is generating its own separate purchase order, the quantity of small purchase 

orders are much higher than for the warehouse products. The direct delivery products are the 

most laborious for the suppliers since each of the end customer order generates its own separate 

purchase order and each order is delivered directly to the end customer location. 

 

If the purchasing contract between the city and the supplier is made in a way that the supplier 

isn´t entitled to charge extra fees from the purchase order deliveries, it´s very likely that the 

delivery costs are included in the product sales prices. That´s why it´s very likely that if there 

are two quite similar products and the other one is warehouse product and the other one is direct 

delivery product, the direct delivery product has higher purchase price than the warehouse 

product. In some of the purchasing contracts the suppliers are entitled to charge small delivery 

surcharges from the city. For example, 20 € extra fee for all the orders that are below a value 

of 100 €. That is directing the supply chain solutions department and the end customer to make 

consolidated, bigger purchase orders for the suppliers. All the transaction volumes, pricing 

methods and alternatives, and the product purchase prices need to be carefully evaluated when 

some product group comes next time to the new public sourcing project. 
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All four different product delivery methods; warehouse products, VMI products, transit 

delivery products and direct delivery products have their pros and cons. The warehouse 

products´ good aspects are that since the products´ have constant safety stock in the warehouse, 

the order deliveries to the end customers are very fast and reliable. By increasing the warehouse 

minimum and maximum limits the warehouse can get prepared for high demand peaks in 

advance. In the optimal situation the warehouse is smoothing the fluctuating demand and high 

demand peaks. The city end customers can also see immediately the available stock quantities 

in the city own online webstore. That enables that the end customers can easily see what 

products are available immediately. If some product doesn´t have enough stock the end 

customers are immediately able to find if some alternative product would be more suitable and 

immediately available to order. The warehouse products´ bad aspects are the warehousing costs. 

It needs to be carefully evaluated if the sales volumes are high and continuous enough and if 

the products are so critical that the delivery time to the end customers’ needs to be these fast 

one workday deliveries. As mentioned earlies, also the purchase order receiving, shelving, sales 

order collecting, shipping, and transporting are all transaction base costed operations for the 

city. So, the warehouse products have many different costs in the delivery process for one 

product. It needs to be carefully considered if these costs are worth to pay to keep the products 

in the warehouse. The benefits need to be bigger than the total transaction costs. With the 

warehouse products, the situation is that in the worst case the same product is warehoused in 

four different places at the same time: at the supplier warehouse, at the city warehouse and at 

the end customer warehouse and in some situations even in the fourth echelon at the citizen´s 

home. This is likely to cause bullwhip effect when there are different people handling each of 

the warehouses and the material and information flow is not fast and smooth.  

 

The transit delivery products´ good aspects are that the purchase orders are generated 

automatically by the SCM system on a same day and that doesn´t require any human resources 

from the city. A good aspect is that the transit delivery products are not warehoused, so they 

don´t generate warehousing costs. Also making changes to the transit delivery products is easier 

than to the warehouse products, because there´s no need to sell the current stock away for the 

old, discontinued products. The bad aspects that the transit delivery products have are that since 

they don’t have any safety stock in the warehouse, some of the products might have longer 

delivery times to the end customers. Another bad aspect is that the SCM system doesn´t 
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calculate and generate purchase proposals since the purchase orders are generated 

automatically. But the transit delivery product´s purchase order and sales order are not attached 

to each other’s and that causes that if one purchase order is left undelivered, it causes cumulative 

problems to all the next sales orders. When some of the purchase order is delivered to the 

warehouse, it´s delivered to the oldest open sales order even if it wouldn´t be the same sales 

order that generated that purchase order in the first place. The transit delivery product´s sales 

orders are like set in the line on a conveyor belt, and if the oldest sales order is undelivered that 

stops all the next sales orders also from being delivered. It´s very important to follow up that 

all the transit delivery products purchase, and sales orders are delivered on time.  

 

The direct delivery products´ good aspects are that they don´t have any warehousing, order 

receiving, shelving, sales order collecting, shipping, or transporting costs for the city. From that 

point of view, it doesn´t really matter to the city how high the sales volumes for the direct 

delivery products are. The material and information flows are fast and direct, and the possible 

reclamations are made directly from the end customer to the supplier and the city´s supply chain 

solutions department or the outsourced warehouse operations are not in between the information 

flow. The bad aspects that the direct delivery products´ have are that the delivery times from 

the supplier to the end customer might be long. And since the supplier is taking care of all the 

purchase order handling and transportation to hundreds of the city locations those costs are 

likely to be added to the products´ prices and therefore they might be higher than the warehouse 

and transit delivery products´ prices. Since the direct delivery products are not moving through 

the city warehouse and the reporting systems are very different kind, the reporting and follow 

up on the purchases of different direct delivery products is much more difficult than they are 

for the warehouse and transit delivery products. With the direct delivery products, the city is 

losing some of the control and direct visibility to the purchase volumes. The end customers can 

order the direct delivery products quite freely from the online webstore without the city´s supply 

chain solutions department or the sourcing department interrupting. But it needs to be 

remembered that the sourcing department is eventually the department that is responsible that 

the public purchasing contracts are followed by both the city end customers and the suppliers. 

There is for example a danger that the supplier might be charging extra transportation costs 

from the city if no one is monitoring them. 
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VMI products are much like the warehouse products. They have the same good and bad aspects 

as the warehouse products. One big benefit that the VMI products have is that the filling of the 

VMI storage at the city end customer location is handled by the outsourced warehouse operator 

with very affordable hour price. That releases a lot of working time for the city employees to 

concentrate on their main work in the function units. One bad aspect is that even though the 

VMI products are delivered to the city VMI storages quite automatically, every VMI storage 

still needs to have a responsible employee who is watching after the VMI storage. It needs to 

be checked that all the VMI products have available stock in the city warehouse. Also, the 

product changes for the VMI products are little bit their own process and finding a substitutive 

product and updating the optimal min and max limits for each of the product in the VMI storage 

requires active checkups. 

 

Many product groups like 1030 Diabetes products, 1040 Daily products and 1050 Wound care 

and first aid products have all four product delivery methods in use; warehouse products, transit 

delivery product, direct delivery products and VMI products little bit like mixed up. That causes 

that managing one product groups purchases is a multilevel tasks where different products with 

different delivery methods are handled in different ways. Usually, the sales volume is the main 

factor that determines whether a product will be categorized as a warehouse-, transit delivery-, 

direct delivery-, or VMI product. Only products that have proofed high sales volumes or are 

very critical to the end customers are usually categorized as warehouse products. It´s 

recommended that all new products would be first established as a direct delivery product and 

only if the product will proof to have high sales volumes, it would be moved to be a warehouse 

product. 

 

The purchasing development in the city mainly considers the warehouse products and transit 

delivery products. In this master´s thesis current state analysis only the warehouse product and 

transit delivery product are analyzed, and the direct delivery products and VMI products are 

left outside of the analysis. 

 

The actual process of making purchases for the suppliers in the SCM system is very simple. As 

mentioned earlier, the direct delivery product purchase orders goes directly to the suppliers and 

the transit delivery purchase orders are generated automatically in the SCM system every night. 
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So the actual purchasing in the supply chain solutions department in the city only considers the 

warehouse products. With the warehouse products the purchase order quantities can be 

manually fixed and therefore there is a human factor that affects how often the purchase orders 

are made and in what quantities. 

 

Currently the purchase orders for the warehouse purchases are made once a week. The SCM 

system calculates the purchase proposals based on the current stock, sales and the minimum 

and maximum limits that each product has. The minimum and maximum limits are set manually 

and separately to each warehouse product. All new warehouse products that are established and 

there is no estimated future demand known are agreed to have first the minimum limit 1 product 

unit and maximum limit 2 product units. The SCM system also takes account of the currently 

open sales orders. So, if there is a big sales order that exceeds the maximum limit, the purchase 

proposal is of course calculated to cover the big sales order and still have the stock filled up to 

the maximum limit. The SCM system is also calculating average day consumptions for the 

products and the longer the same product is kept as a warehouse product, the better the average 

consumption numbers are correct. For the new warehouse products the average day 

consumptions are showing 0 pieces in the beginning. For every warehouse product it can and 

should be manually fixed the minimum and maximum limits. 

 

The supplier delivery time is set in the SCM system for all the products and suppliers to be the 

same standard seven days. The seven days delivery time is shown in the purchase order as a 

requested delivery day, but all the suppliers know that they can deliver the products 

immediately if they have the products available in their own warehouse. The SCM system 

calculates and generates the purchase proposals for all the warehouse products as a list where 

the products are listed in order by the supplier. The person who is checking the purchase 

proposals still needs to confirm the purchase proposals before they are generated as real 

purchase orders for the suppliers. The purchase proposals can be accepted as they are or change 

the quantity of the products or the purchase proposals can be totally rejected. It´s also easy to 

make new purchase orders without any purchase proposal, for example in the situations where 

the city knows that the demand for some product will increase.  
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Different products have little bit different logic in the purchasing. For example, all the health 

care products are always critical and if there are any new purchase proposals for them, they 

always need to be purchased, no matter how small the purchase order quantity is. The health 

care products are prioritized in all the purchasing and supply chain processes. Other product 

groups like the 4091 Art and craft supplies and the 4060 Small office equipment are not that 

urgent because their demand is not life-threatening. The product groups 4091 Art and craft 

supplies and the 4060 Small office equipment products can also easily be purchased from the 

ordinary convenience stores in emergency cases, but the health care products usually cannot. If 

the purchase proposals are appropriate, it´s very fast and easy to click and accept them and send 

the purchase orders to the suppliers. It´s possible to make a huge amount of purchase orders 

very quickly based on the correct purchase proposals. The average number or new purchase 

order lines is in average 300 lines weekly. 

 

The actual question with the purchasing is, that are the purchase parameters for each product 

suitable and up to date? It´s clear that since the city has totally 28 different product groups and 

totally 5 259 warehouse products it´s clear that manual update of the purchase parameters is a 

long and time-consuming work that should be done constantly little by little. It has been agreed 

that also couple purchasers in the city´s supply chain solutions department are allowed to update 

the product purchase parameters. Up till now the activity to proactively update the purchase 

parameters to meet the demand better has been low.  

 

All the purchase orders are send from the SCM system to the suppliers by e-mail. Most of the 

suppliers send back an order confirmation with promised delivery dates for each product. Not 

all suppliers send order confirmations and even some of the biggest and most critical health 

care suppliers are not sending any order confirmations. For these suppliers, if there are some 

delays in the purchase order delivery, every order confirmation needs to be separately asked 

from the supplier. The suppliers send the order confirmations by email and the challenge is, that 

reading all the order confirmations is a manual work at the supply chain solutions department. 

And it´s not just the order confirmations, it´s also all the partial delivery, delivery delays and 

product changes that the suppliers are informing the city by e-mail. With average 300 new 

purchase order rows a week and handling the 5 259 pieces of different warehouse products and 

5 104 pieces of different transit delivery products and their sales, purchases and product changes 
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the number of unread e-mails for the supply chain solutions department from the suppliers is 

constantly tens of thousands. The responsibility of making the purchase orders and doing the 

follow up for the purchase orders is on one person in the supply chain solutions department 

among other work tasks. There is also one back-up person who knows how to make the 

purchase orders. The back-up person is substituting the main responsible person for example 

during the long summer holiday season. It´s obvious that with this huge quantity of products, 

purchases and changing situations a lot of information remain hidden and without immediate 

response. With the warehouse purchases the 80/20 rule is very much true. The 80 % of the 

products and purchases are working very well with the SCM system calculating the purchase 

proposals automatically correct. The rest 20 % of the products and purchases are causing most 

of the purchase and delivery challenges. 

 

It´s important to understand that even though making the manual purchase orders only considers 

the warehouse products, follow up on the purchase and sales orders and updating the product 

catalogs in the SCM system and in the city online webstore considers all the different product 

delivery methods, also the VMI products, transit delivery and direct delivery products. And all 

this work is handled in the same supply chain solutions department by the same one person 

among other work tasks. 

 

3.2 Purchase volumes 

 

The warehouse purchase volumes of the city are around 9 000 000 € - 16 000 000 € per year. 

That makes around 750 000 € - 1 333 000 € monthly purchases. The year 2020 stands out 

significantly from the other data analyze years because that´s the year when the global corona 

virus pandemic started. The corona virus pandemic has caused high increase especially in the 

purchase volumes for the health care, personal protective equipment, cleaning, and disinfection 

products.  

 

Throughout the whole analysis, the product quantities are analyzed and presented by the product 

units, not by single product quantities. For example, pencils are packed in a package that have 

12 pieces of pencils. That’s why the one product unit of pencils has 12 pieces of pencils inside. 

The package of 12 pencils is counted in the data analyze as a one product unit. This stabilizes 
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and equalizes the variation between different products and product groups since the cheaper 

office supplies are purchased and sold in much bigger single piece quantities than the more 

expensive special health care products. The product purchase units and sales units are the same 

for all the products. 

 

The purchased product unit quantities are annually around 891 000 pieces to 1 290 000 pieces. 

The cumulative warehouse purchases by product unit quantity is presented in the chart 1. The 

corona virus pandemic starting year 2020 stands out from the other years with higher purchased 

product unit quantities. The 2021 cumulative purchase volumes are following the purchase 

volumes of 2019 quite well. The 2021 purchased product unit quantities are not as high as in 

2020. 

 

 

Chart 1. Cumulative warehouse purchases by product unit quantity 

 

The next measurement is the quantity of purchase orders. As you can see in the below chart 2. 

the purchase order quantities are very stable throughout the whole year. All the cumulative chart 

lines are very straight. The 2021 is standing out with less purchase orders than 2019 or 2020. 

This could be a sign of a new recent trend where the same amount of product units is purchased 

from suppliers with fewer purchase order quantities. In 2021 the average purchase order 

quantity per month is around 244 pieces. That makes around 11 purchase orders every workday. 
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Chart 2. Cumulative warehouse purchases by order quantity 

 

The purchase order row quantities are also analyzed in chart 3. The cumulative chart lines look 

very similar as the cumulative warehouse purchases by order quantities in the previous chart 2. 

The trend lines are very straight and stable and the year 2021 is standing out with less purchase 

order rows than 2019 or 2020.  

 

 

Chart 3. Cumulative warehouse purchases by order row quantity 

 

A monetary spend of the total annual purchases are a good general measurement of the purchase 

volumes. The total spend value is easy to compare to other companies´ and organizations´ total 

spend. As presented in the chart 4. the city total spend for the warehouse purchases is growing. 

In 2019 the total spend was 9 207 569,00 € and in 2020 the total spend was 15 421 435,00 €. 

The latest estimates from the first six months show that the total spend for 2021 will be 
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something between 2019 and 2020. The 2019 shows the lowest spend and the 2020 shows a 

huge growth in the total spend staring from April 2020. Much of this growth is explained with 

the start of the global corona virus pandemic when the need for health care, personal protective 

equipment, cleaning, and disinfection products rapidly expanded. The city is still in 2021 selling 

some of the corona virus related products that were purchased in the warehouse in 2020. The 

corona virus pandemic mixed up the estimates of the purchases and especially in the 2020 the 

total need and the purchase availability of health care products was very hard to estimate. It 

needs to be remembered that the city is growing all the time, so the total spend is very likely to 

have a steady growth in the years to come. 

 

 

Chart 4. Cumulative warehouse purchases by total spend 

 

When analyzing separately only the product group 1050 Wound care and first aid products the 

growth in 2020 purchases is relatively much bigger than for the total purchases for all the city 

products. That´s explained because the product group 1050 has many of the products that are 

directly related to the corona virus pandemic prevention. As seen in the below chart 5. the 

product group 1050 Wound care and first aid products total purchased product unit quantities 

in 2019 are 123 478 pieces and in 2020 399 484 pieces. The product unit quantity has more 

than tripled. The 2021 resembles much more year 2019 than 2020, but there is a steady growth 

seen from the 2019 quantities. In 2021 the product group 1050 Wound care and first aid 

products purchase unit quantities represent 17,16 % of the whole city purchase unit quantities. 
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Chart 5. Product group 1050 cumulative warehouse purchases by product unit quantity 

 

The quantities shown in chart 6. for product group 1050 Wound care and first aid products are 

quite surprisingly revealing that 2021 has the highest number of purchase order quantities. 

When we compare the 2021 June quantity to the 2019 June quantity, the growth is 57,77 %. 

This indicates that the purchase orders made in 2021 are more frequent and smaller than in 2019 

or 2020. In 2021 the average purchase order quantity for product group 1050 Wound care and 

first aid products per month is around 130 pieces. That makes around 6 purchase orders every 

workday. 

  

Chart 6. Product group1050 cumulative warehouse purchases by order quantity 

 

The product group 1050 Wound care and first aid products purchase order row growth in 2021 

is also significant. The cumulative chart line is seen in the below chart 7. When in June 2019 

the product group 1050 Wound care and first aid products had totally 1 538 pieces of purchase 

order rows made, in June 2021 the same number is 2 291 pieces. The growth is 48,96 %. 
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Chart 7. Product group 1050 cumulative warehouse purchases by order row quantity 

 

The total spend of the product group 1050 Wound care and first aid products is presented in the 

below chart 8. As also seen in the chart 5. product group 1050 cumulative warehouse purchases 

by product unit quantities, the total spend in 2020 is very high and in its own high scale. The 

product group 1050 Wound care and first aid products total spend in year 2019 was 922 071,00 

€, in 2020 5 016 970,00 € and in June 2021 for the first six months 662 213,00 €. In 2021 the 

product groups 1050 Wound care and first aid products purchase by total spend represents 

11,01% of the whole city purchases by total spend. 

 

 

Chart 8. Product group 1050 cumulative purchases by total spend 
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It needs to be noted in the purchase volumes, that quite often the suppliers have fixed product 

unit sales quantities and it´s not possible for the purchaser to choose the most suitable minimum 

product unit quantity. For example, some of the small items are sold in packages of 1 000 

products. Quite much of the product group 1050 Wound care and first aid products have been 

purchased directly from China in a hurry in 2020 for the global corona virus pandemic 

prevention and it´s not wise and it´s even impossible to purchase small quantities of those health 

care products. With the same transportation cost and customs clearance work, it´s wiser to 

purchase bigger quantities at a time. The warehouse value for the product group 1050 products 

is huge, and the city is likely to sell those products long time ahead. 

 

3.3 Backorders 

 

The quantity of backorders is analyzed from the city SCM system purchase order reports. The 

reports include data for each order lines delivery batch number. If the order line of 100 products 

is delivered in two separate batches on a different days, the first delivery batch gets delivery 

batch number one and when the rest of the backorder products are delivered, they get the 

delivery batch number two. All the purchase order delivery batches starting from second 

delivery batches are considered to be purchase backorders. 

 

The purchase order backorder quantity reveals how well the city can get the purchase orders 

delivered from the suppliers to the warehouse. If the quantity of purchase backorders is high, 

the suppliers are having challenges delivering the purchase orders. The quantity of purchase 

backorders in 2019, 2020 and 2021 are presented in the below chart 9. As we can see, the year 

2019 has the most purchase backorders and 2021 has the least purchase backorders. The 

analysis shows that the number of purchase backorders is decreasing. The chart 9. shows that 

March, May, June, and September are annually the moths with highest purchase backorder 

quantities. There is still not that much difference in the total end of year quantity of purchase 

backorders between the years 2019, 2020 and 2021, so the total quantity of purchase backorders 

is actually quite stable. 
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Chart 9. Purchase order backorder quantity 

 

When analyzing the purchase order backorders by percentage from all purchase orders in chart 

10., we see that the chart lines look very similar like in the chart 9. with backorder quantity. It 

means that both the absolute quantity (the quantity of backorders) and the relative quantity 

(percentage of backorders) are giving similar results. The highest percentage of purchase 

backorders from all the purchase orders is in June 2019 when 22,36 % of the delivered purchase 

orders were backorders. 

 

 

Chart 10. Purchase order backorders by percentage from all purchase orders 

 

When the warehouse product and transit delivery product purchase backorder percentages are 

analyzes separately, it reveals that transit delivery products have less purchase backorders. In 

average the purchase backorder percentage in 2019 for warehouse products was 10,86 % and 

for transit delivery products 10,61 %. In 2020 the number for warehouse products is 14,00 % 
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and for transit delivery products 3,64 %. In 2021 the numbers are for warehouse products 14,74 

% and for transit delivery products 4,84 %. Tentatively it seems like that the purchase 

backorders for warehouse products are increasing and for transit delivery products decreasing. 

 

An analysis of separately the product group 1050 Wound care and first aid products reveal that 

the purchase order backorder quantities are very moderate. The product group 1050 Wound 

care and first aid product purchase backorder quantities are presented in the chart 11. Most of 

the monthly purchase backorders are between 10 - 20 pieces. There are two high peaks, in 2020 

March with 54 purchase backorders and in 2021 May with 49 purchase backorders. 

 

 

Chart 11. Product group 1050 purchase order backorder quantity 

 

The product group 1050 Wound care and first aid product purchase backorder percentages 

shown in the chart 12. are also very good. Most of the monthly percentages are between 2,00-

7,00 %. The average purchase backorder percentages are in 2019 3,82 %, in 2020 5,79 % and 

in 2021 8,81 %. The numbers are lower than the percentage for all the products which have the 

annual average between 10,98-12,19 %. So clearly the biggest issue with purchase backorders 

is not in the 1050 Wound care and first aid products. Though it´s little bit worrying trend that 

the 1050 Wound care and first aid products purchase backorders have been growing recently. 

 

When the product group 1050 Wound care and first aid products warehouse product and transit 

delivery product purchase backorder percentages are analyzes separately, it reveals that 

warehouse products have higher backorder percentage. The average purchase backorder 
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percentages for warehouse products in 2019 is 4,33 %, in 2020 6,63 % and in 2021 11,24 %. 

The backorder trend is not developing favorably. The average purchase backorder percentages 

for transit delivery products are in 2019 1,00 %, in 2020 2,00 % and in 2021 2,00 %. Product 

group 1050 purchase order backorders by percentage from all product group 1050 purchase 

orders are presented in the chart 12. 

 

 

Chart 12. Product group 1050 purchase order backorders by percentage from all product group 

1050 purchase orders 

 

3.4 Product groups  

 

The city has a huge variety of products in its product range. At the end of June 2021 there are 

5 259 pieces of different warehouse products and 5 104 pieces of different transit delivery 

products. That makes totally 10 363 products. The city products are currently divided into 28 

different product groups. The number of product groups and their content is constantly changing 

when new product groups are established, and some product groups are shrinking away or 

united. Sometimes the difference between different product groups is not always obvious or 

clear. For example the difference between product groups 1040 Daily products and 1050 

Wound care and first aid products is sometimes very small, since they both have some quite 

similar products. 

 

An extensive overview of the product groups and their scale are presented in the below table 1. 

This table 1. represent a spend- analysis and ABC-analysis made for the city. The health care 

products represent the biggest product groups and the highest purchase volumes. The biggest 
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product group measured with the quantity of different products is the 1310 - 1418 Oral health 

care products that have totally 2 835 different products. The products groups 1050 Wound care 

and first aid products that has been selected as a pilot products group in this master´s thesis, is 

the third biggest product group measured by the quantity of different products with totally 1 

419 different products. It´s very interesting to notice that only the three biggest product groups 

1310 - 1418 Oral health care products, 1010 Stoma products and 1050 Wound care and first aid 

products represent 56,49 % of the quantity of different products in all the city products. 

Therefore, these three biggest product groups are definitely the product groups that the main 

attention of the purchasing development actions should be allocated. It´s clear that managing 

this kind of huge scale of different product groups and products require a lot of resources, 

knowledge and experience about the products. 

 

Table 1. The product groups and their product quantities 

 

 

Product group

Total quantity 

of products

Quantity of warehouse 

products

Quantity of transit 

delivery products

Cumulative percentage 

of all products

Total quantity 10363 5259 5104

1310 - 1418 Oral health care products 2835 1132 1703 27,36 %

1010 Stoma products 1600 353 1247 42,80 %

1050  Wound care and first aid products 1419 887 532 56,49 %

4091 Art and craft supplies 722 718 4 63,46 %

1030 Diabetes products 446 167 279 67,76 %

1040 Daily products 444 403 41 72,04 %

1070 CPAP products 400 0 400 75,90 %

1020 Urological products 379 142 237 79,56 %

6010 Clothes 376 0 376 83,19 %

2020 Cleaning equipment 378 364 14 86,84 %

2010 Cleansers 272 268 4 89,46 %

4010 Desktop equipment 231 220 11 91,69 %

6020 Footwear 148 0 148 93,12 %

9020 Other supplies 110 81 29 94,18 %

4050 Archiving and storage 99 87 12 95,14 %

4090 School supplies 91 91 0 96,01 %

4040 Pens and erasers 87 65 22 96,85 %

4060 Small office equipment 71 56 15 97,54 %

4030 Papers and post-it notes 65 56 9 98,17 %

3010 Sanitary papers 60 58 2 98,75 %

4020 Small furnitures 32 27 5 99,05 %

4070 Envelopes 28 27 1 99,32 %

3020 Waste bags 27 27 0 99,59 %

6030 Work equipment 25 12 13 99,83 %

9010 Disposable dish and cutlery 12 12 0 99,94 %

5010 White copy papers 3 3 0 99,97 %

5030 Printing products 2 2 0 99,99 %

4101 Paper bags 1 1 0 100,00 %
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An analysis of the product groups in 2021 by purchase volumes in product units and euros show 

that in 2021 the product group 1050 Wound care and first aid products is the biggest product 

group in product unit quantities with totally 83 490 product units purchased. But when the 

product groups are arranged by the purchase euros the product group 1030 Diabetes products 

is the biggest product group with purchases totally 2 234 693, 06 €. The second biggest product 

group in 2021 in euros is the 1040 Daily products with total purchase value of 1 043 574,43 €. 

The 1050 Wound care and first aid products that had the most product units purchased is the 

third biggest product group in purchase euros with totally 597 581,59 €. The total purchases of 

all the product groups in 2021 is presented in the table 2. 

 

Table 2. The 2021 most purchased products by product groups arranged by product unit 

quantity 

 

 

 

Product group Product unit quanity Purchase value

1050 Wound care and first aid products 83490 597 581,59 €

1040 Daily products 81813 1 043 574,43 €

1030 Diabetes products 66880 2 234 693,06 €

4090 School supplies 51332 185 844,10 €

4010 Desktop equipment 48837 53 011,46 €

4091 Art and craft supplies 37565 107 662,65 €

3010 Sanitary papers 25399 288 354,48 €

1310 - 1418 Oral health care products 21429 369 530,35 €

2010 Cleansers 20206 142 404,25 €

1020 Urological products 12413 222 773,31 €

4040 Pens and erasers 8370 23 684,75 €

1010 Stoma products 6672 306 502,36 €

2020 Cleaning equipment 6401 57 682,69 €

4030 Papers and post-it notes 5375 5 437,08 €

4070 Envelopes 3716 243 790,50 €

5010 White copy papers 3200 32 416,00 €

4060 Small office equipment 3187 13 136,46 €

3020 Waste bags 2476 54 855,85 €

9020 Other supplies 1698 17 427,11 €

4050 Archiving and storage 1594 6 647,45 €

9010 Disposable dish and cutlery 1207 3 537,00 €

4020 Small furnitures 548 3 482,69 €

6030 Work equipment 47 402,82 €
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The city product range is so huge that it needs to be carefully analyzed as a whole. There is a 

risk that some of the products and product groups will stay hidden and get lost in the big mass 

and they are easily forgotten. It´s useless to warehouse products that don´t have any sales and 

are just lying useless in the warehouse. The outsourced warehouse operator is charging the city 

from every used warehouse shelf location so the products that are just lying in the warehouse 

are creating extra costs all the time. 

 

An analysis of the city´s products last sold years have been gathered in the table 3. It´s quite 

shocking to see that the city has 3 200 products in its product range that have never had any 

sales. That means 30,88 % of all the 10 363 city products. Also, if a product has been last sold 

in 2015 - 2019 the demand for that product is not very active. Only 5 794 products have had 

sales during the last one and a half years, in 2020 or 2021. These 5 794 active products represent 

55,91 % of all the city products.  

 

Table 3. The product´s last sold years 

 

 

To get a better understanding what are these products that have never been sold, these products 

are organized in product groups and presented in the below table 4. It’s obvious that the biggest 

product groups 1310 - 1418 Oral health care products, 1010 Stoma products and 1050 Wound 

care and first aid product groups also have the biggest quantity of products that have never been 

sold. It´s comforting to notice that most of the products that have never been sold are transit 

delivery products and not warehouse products. The total quantity of products that have never 

been sold is 3 200 pieces and from them 2 915 pieces are transit delivery product, this represents 

91,09 % of all of the never sold products. It should be carefully considered is it necessary to 

Last sold year Quantity of different products

2021 4528 pieces

2020 1266 pieces

2019 996 pieces

2018 233 pieces

2017 88 pieces

2016 39 pieces

2015 13 pieces

never 3200 pieces
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keep all these 3 200 products in the city product range if they have very little of no sales also 

in the future. 

 

Table 4. The product groups of the products that have never been sold 

 

 

For the purchasing development, it´s important to analyze how many sales orders there are for 

different products annually. Even if a product has sales in 2021 if there is only one sales order 

made, the product cannot be considered as very active product. From the year 2021 sales an 

analysis is made where the product sales order frequencies are studied. In 2021 from January 

to the end of June there are totally 5 835 products that haven´t been sold at all. Those 5 835 

products represent 56,31 % of all the 10 363 city products. From those 5 835 unsold products 

4 341 pieces are transit delivery products and the rest 1 494 pieces are warehouse products. In 

percentages 85,05 % of all the transit delivery products haven´t been sold in 2021. 28,41 % of 

the warehouse products haven´t been sold at all in 2021. 

 

Product group

Total quantity of 

products

Warehouse 

product quantity

Transit delivery 

product quantity

In Total 3200 285 2915

1310 - 1418 Oral health care products 1098 44 1054

1010 Stoma products 824 117 707

1050  Wound care and first aid products 369 0 369

1020 Urological products 233 67 166

4091 Art and craft supplies 201 7 194

1040 Daily products 140 0 140

1030 Diabetes products 126 11 115

4010 Desktop equipment 86 0 86

2010 Cleansers 77 9 68

2020 Cleaning equipment 19 15 4

4070 Envelopes 5 4 1

4050 Archiving and storage 4 4 0

1070 CPAP products 4 1 3

3010 Sanitary papers 2 2 0

4040 Pens and erasers 2 2 0

4060 Small office equipment 2 1 1

4080 Calenders 2 0 2

6010 Clothes 2 0 2

6020 Footwear 2 0 2

6030 Work equipment 1 0 1

9020 Other supplies 1 1 0
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The city product range is also changing all the time. Outdated products are removed from the 

product range and new products are established. The quantity of new established products is 

moving around 600 - 1 000 pieces annually. Annually the are more new transit delivery products 

established than warehouse products. In 2019 there were 62 new warehouse products 

established and 602 new transit delivery products. In 2020 there were 327 new warehouse 

products and 730 new transit delivery products. In 2021 the numbers were 83 new warehouse 

products and 664 new transit delivery products established. The biggest product groups like 

1310 - 1418 Oral health care products, 1050 Wound care and first aid products and 1030 

Diabetes products have the most new products established annually. 

 

The product group 1050 Wound care and first aid products consist of products like wound care 

band aids, bandages, wound pads, membranes and tapes, gauzes, wound cleaning liquids, face 

masks, health care gloves, health care cover jackets, cannulas, injection syringes, first aid kits, 

oxygen masks, intubation tubes, scalpels, feeding tubes and buttons and tracheostomy products. 

 

At the end of June 2021, the product group 1050 Wound care and first aid products have totally 

1 419 different products and from those products 887 pieces are warehouse products and 532 

pieces are transit delivery products. The annual purchases are in 2019 123 478 product units, in 

2020 399 484 product units and in 2021 84 727 product units for the first six months. The 

annual purchases are in 2019 922 07,001 €, in 2020 5 016 970,00 € and in 2021 for the first six 

months 662 213,00 € in euros.  

 

Most of the product group 1050 products are sold to the health centers, home care units, and 

oral health care clinics. Most of the products that are included in the health centers in the VMI 

contract are 1050 product group products. Using the VMI stocking for these product group 1050 

products indicate that these products have high and constant sales volumes and high product 

range mix that are essential to the health care operations. 

 

When comparing the product group 1050 Wound care and first aid products purchases to the 

other city product group purchases, we find that in 2019 the product group 1050 is the 3rd 

biggest product group in purchases in both product unit quantities and in euros. In 2020 the 

product group 1050 is the biggest product group in purchases in both product unit quantities 
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and in euros. In 2021 the product group 1050 is the biggest product group in purchases in 

product unit quantities, but the product group 1030 Diabetes products and 1040 Daily products 

have more purchases measured in euros and the product group 1050 Wound care and first aid 

is the third biggest product group. 

 

The product group 1050 usually has around 70 new established products annually. In 2019 there 

were 24 new warehouse products established and 53 new transit delivery products. In 2020 

there were 195 new warehouse products established and 60 new transit delivery products. In 

2021 there were 40 new warehouse products established and 32 new transit delivery products. 

 

It´s obvious that the start of the corona virus pandemic in spring 2020 increased the demand for 

the product group 1050 products very suddenly and tremendously. These kind of unusual 

demand spikes are very tricky for the purchasing. If possible, it would be very important to 

recognize if the demand will be temporary or continuous. The purchase parameters for the new 

purchase proposals rely on the past demand quantities and the more stable the past demand is, 

the better the new purchase proposals succeed to forecast the future demand.  

 

3.5 Product range management 

 

It has become clear that the city product range is huge, and that makes it hard to control the 

product range as a whole. Some product groups might have similar products like 4090 School 

supplies and 4040 Pens and erasers. Often the product range is sorted and managed one product 

group at a time. Often the new public sourcing project on average every four years is the best 

time to sort the product range and remove the possible duplicate products.  

 

Many end customers in the city function units want to broaden the product range and have their 

favorite products in the online webstore. Sometimes it´s challenging to interpret what product 

addition requests are truly necessary for the main operations in the function units and which are 

just “would be nice to have” requests.  If many people are requesting or complaining about 

same product, it increases the importance of the request, and those requests are taken more 

seriously in the supply chain solutions department, and they are likely to be added to the product 

range. As mentioned already earlier, it´s recommended that all new non-critical products would 
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be first established as direct delivery products to the city online webstore. The public purchasing 

contracts are allowing to add new products to the product range so in the contract view of point 

the product additions are acceptable to make. The product availability and product range are 

changing all the time. The info about product changes comes from multiple different sources. 

The info can come from an end customer, a supplier, the sourcing, or the supply chain solutions 

department notices that some product´s open purchase orders are left undelivered. 

 

Working in the health care sector causes that the approach to the product range management is 

little bit different than with the less critical products. If some doctor or dentist is requiring some 

new health care product for their patient, there is no doubt, and that product simply must be 

added to the product range. Finding substitutive products for health care products is sometimes 

tricky. There might be multiple different sizes of the same product in the product range and all 

of them are necessary and needed. Many of the health care products need to be kept in the 

warehouse even though it wouldn´t be financially profitable. 

 

3.6 Warehouse value, - adequacy, and inventory turnover 

 

Some of the city products have very optimal warehouse value and inventory turnover, and then 

there are some products that have very high warehouse value and low inventory turnover. The 

global corona virus pandemic caused that the city and the whole world was forced to buy for 

example face masks, health care gloves, hand disinfectants and other health care product a lot. 

The city has been very successful making the corona virus pandemic purchases but now there 

is a lot of extra stock for health care products that the city is likely to warehouse and sell for 

many years.  

 

The warehouse value, the warehouse adequacy and the inventory turnover are measurements 

that are changing every day. Investigating the past values from the city SCM system is very 

difficult of even impossible. The warehouse value, the warehouse adequacy and the inventory 

turnover are like cross-sectional measurements for some one specific moment of time. In this 

master´s thesis the warehouse value, the warehouse adequacy and the inventory turnover values 

are calculated on the 30th of June 2021.  
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The city warehouse value by product group is shown in the table 5. The total value of the city 

warehouse on the 30th of June 2021 is 7 020 388,24 €. There are totally 4 976 different products 

in the warehouse and the total quantity of the product units in the warehouse is 1 031 192 pieces. 

The majority of the products in the warehouse are warehouse products; 6 961 873,19 € and 1 

028 948 product units. There are 58 515,05 € and 2 244 product units of transit delivery 

products storaged in the warehouse. It seems little bit odd that there are 18 873,76 € and 2 990 

product units storaged in the warehouse that have been classified as non-active products. 

Intuitively thinking those non-active products are useless products that should be thrown away. 

 

The quantity of product units in the warehouse varies from only 1 piece up to 190 074 product 

units in the warehouse for one product. The biggest warehouse quantities of product units 

belongs to the health care products that have to do with the corona virus pandemic prevention. 

The product value range in euros is from 0,01 € to 594 615,00 € per one product. It´s very easy 

to see how huge total value 4 961 374, 97 € the biggest product group 1050 Wound care and 

first aid products has. Only that product group covers the 70,67 % of all of the warehouse value 

in euros. The five biggest product groups cover totally 90,34 % of all of the warehouse value 

in euros. It´s clear that these biggest product groups are the ones that needs to be monitored and 

analyzed most frequently. 
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Table 5. The city warehouse value by product groups 

 

 

The biggest product group 1050 Wound care and first aid products has a huge number of totally 

815 358 product units in the warehouse. That represent 79,07 % of all the product units in the 

warehouse. The number of different products in the warehouse for the product group 1050 is 

772. The majority of product group 1050 products in the warehouse are warehouse products; 

total value of 4 946 965,36 € and 814 794 product units and there are only worth of 14 409,61 

€ and 564 product units of transit delivery products in the warehouse. There are seven different 

products being storaged in the warehouse that are classified as non-active products, total 

quantity of them is 83 product units and total value is 2 865,80 €. It´s clear that the product 

group 1050 Wound care and first aid products is tightly related to the corona virus pandemic 

prevention and therefore very important for the city. 

 

It’ s very interesting to analyze the differences between purchase and sales volumes in euros 

monthly. The differences in the total purchase and sales volumes indicate if the warehouse value 

increases or decreases. The warehouse value development in euros is shown in the below chart 

13. The biggest increase in the warehouse value has been in April 2020 when the total 

warehouse value has increased 1 337 869,26 €. The total warehouse value development in 2019 

Product Group

Quantity of different 

product units in the 

warehouse

Total quantity of 

product units in 

the warehouse

Total value of 

product units in 

the warehouse €

Cumulative % of total 

quantity of product units 

in the warehouse

Cumulative % of total 

value of product units 

in the warehouse €

1050  Wound Care and First Aid Products 772 815358 4 961 374,97 € 79,07 % 70,67 %

1040 Daily Products 371 62352 661 546,26 € 85,12 % 80,09 %

1030 Diabetes Products 166 13179 398 058,86 € 86,39 % 85,76 %

1310 - 1418 Oral Health Care Products 1101 8682 163 232,00 € 87,24 % 88,09 %

4070 Envelopes 22 2209 157 764,56 € 87,45 % 90,34 %

1010 Stoma Products 358 2619 127 367,85 € 87,70 % 92,15 %

4090 School Supplies 78 43605 106 890,78 € 91,93 % 93,67 %

4091 Art and Craft Supplies 712 27428 99 701,03 € 94,59 % 93,67 %

2010 Cleansers 225 19749 82 694,76 € 96,51 % 96,27 %

1020 Urological Products 148 3202 65 777,40 € 96,82 % 97,21 %

3010 Sanitary Papers 55 4474 53 454,61 € 97,25 % 97,97 %

2020 Cleaning Equipment 323 4143 39 774,55 € 97,65 % 97,97 %

3020 Waste Bags 28 824 25 308,09 € 97,73 % 98,90 %

4010 Desktop Equipment 203 13917 21 984,87 € 99,08 % 99,21 %

4060 Small Office Equipment 54 1243 12 177,30 € 99,20 % 99,38 %

9020 Other Supplies 74 1442 10 742,74 € 99,34 % 99,54 %

5010 White Copy Papers 2 769 8 460,01 € 99,42 % 99,66 %

4040 Pens and Erasers 69 2633 7 525,85 € 99,67 % 99,76 %

4050 Archiving and Storage 76 1175 5 143,71 € 99,79 % 99,84 %

4030 Papers and Post-it Notes 54 1287 4 308,22 € 99,91 % 99,90 %

9010 Disposable Dish and Cutlery 13 581 2 187,41 € 99,97 % 99,93 %

4020 Small Furnitures 27 207 1 683,19 € 99,99 % 99,95 %

6010 Clothes 24 63 1 014,62 € 100,00 % 99,97 %

5030 Printing Products 2 7 732,42 € 100,00 % 99,98 %

4101 Paper Bags 1 5 650,25 € 100,00 % 99,99 %

6030 Work Equipment 9 24 476,44 € 100,00 % 99,99 %

1070 CPAP Products 6 12 282,80 € 100,00 % 100,00 %

6020 Footwear 3 3 72,69 € 100,00 % 100,00 %

In Total 4976 1031192 7 020 388,24 € 100,00 % 100,00 %
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has been - 1 014 289,10 €, in 2020 290 669,92 € and in 2021 for the first six months -1 

418 880,85 €. It can therefore be said that the total city warehouse value has decreased in 2019 

and 2021 and increased in 2020. It´s positive to notice that in 2021 the total warehouse value 

has decreased every month, so the trend is on the right track.  

 

 

Chart 13. Development of warehouse value in euros 

  

The warehouse adequacy is a very informative measurement. The warehouse adequacy counted 

on the 30th of June 2021 is 0,74 years which means 8,76 months. The warehouse adequacy is 

counted by the product units and is related to the 2021 product unit sales quantities. The biggest 

warehouse adequacies are for the health care products. The total warehouse adequacy of the 

product group 1050 Wound care and first aid products is 1,60 years that is equivalent to 19,20 

months. As a conclusion, if the city would have exactly the right 1050 products storaged in the 

warehouse, there wouldn´t be a need to make any new purchase orders from the suppliers in 

19,20 months. But of course, it´s clear that there are some 1050 products storaged in the 

warehouse too much and some products too little. Since the product group 1050 has the biggest 

warehouse value of all of the product groups it´s logical that also the warehouse adequacy for 

the product group 1050 is bigger than the average for the whole city. 
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The inventory turnover measurement tells how many times a year on average the whole 

warehouse is consumed empty. The average inventory turnover for the whole city warehouse 

in 2021 is 1,36. That means that in average the warehouse is consumed empty 1,36 times a year. 

The average inventory turnover for only the 1050 Wound care and first aid products is 0,62 

times a year. That is worse than the average for the whole city warehouse and it means that the 

product group 1050 products are moving less in the warehouse. 

 

Working in the health care sector puts its own needs for the product availability. The health 

care products are always critical for the health and wellbeing of the citizens. That´s why the 

city must have some of the most critical health care product all the time in the warehouse since 

product availability problems will have immediate and major impacts for the health and safety. 

Some health care products might also be so important that there has to be duplicate products in 

the warehouse just to be sure that there is all the time stock available even though one supplier 

would have temporary delivery problems.  

 

4 ANALYSIS CONCLUSIONS  

 

In this chapter I share my own observations and interpretations about the current state of the 

city purchasing. The analysis conclusions in the city purchasing are made based on both the 

data presented in the chapter 3 Analysis of the current state of purchasing and multiple 

discussions inside the supply chain solutions department and with the multiple stakeholders. 

 

Operating in a public sector organization causes some special challenges to the purchasing. 

Private sector companies are trying to maximize their sales and turnover. In public sector 

organizations like the city, sales and big spend mean most of all increased costs. The public 

organizations are not always happy about increased volumes. Purchasing and supply chain 

management are seen as a mandatory burden that must be taken care one way of another and 

making them work perfectly is not always the main goal of the operations. Maximizing the 

return on investment (ROI) is not always the main target for the public sector organizations. 

The main goal for the public sector organizations is more in the operation´s efficiency and cost 

savings.  
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The fact that the city is very unlikely to go bankrupt, currently the purchasing and supply chain 

performance are not systematically measured, there are no target limits or bonus rewards for 

the employees for a good performance all create a system that is probably not the most 

motivating or encouraging for a good performance. Most of the city end customers and the 

citizens are forced to use the city products and services, no matter what the quality is. Libraries 

and schools are good examples of monopolistic services that don´t really have direct 

competitors in the private sector. 

 

The public sourcing projects are long, time consuming and slowly proceeding. In the city many 

employees are participating in multiple public sourcing projects simultaneously in addition to 

their own daily work tasks. When the public sourcing project schedule stretches, focus, 

concentration, and eagerness are reducing. One of the biggest challenges in the public sourcing 

is to get the real end customers involved in the public sourcing project and get them to share 

their expertise in the products and their specific purpose of use. The most problematic are the 

large-scale public sourcing projects where there is a wide variety of different kind of products 

added in the same public sourcing project. It´s much easier to source multiple small projects 

than one big project. Also, the most difficult public sourcing projects are the ones that have 

products that many different city function units are using. Then it´s hard to decide what function 

unit is the one that has the ownership for the products and who is able to make the strategic 

decisions about the products. If the public sourcing project goes wrong, if the sourcing project 

is suspended or cancelled or if the new sourcing project is delayed so much that the current 

purchasing contract has ended before the new contract is signed, if causes multiple operational 

challenges to the operational purchasing. 

 

The public procurement law is setting requirements and frames for the supply chain 

management, purchasing and product management. Most of the purchasing contracts are valid 

four years and after that the products and suppliers are sourced again, and they all could change. 

The public procurement law creates a four-year cycle where the time scope and the cooperation 

efforts are made to last four years. The first year of the purchasing contract is spent on learning 

and establishing good products and supplier relationships, the next two years are quite stable 

and then the last year is spent on preparing and carrying out the next public sourcing project. 
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The public sourcing project is long, heavy, and bureaucratic. In every four years going through 

all the products and suitable suppliers in the market is a huge workload for the city.  

 

Currently there are too few human resources in the supply chain solutions department that are 

responsible for purchasing. The human resources and the work time given to take care of the 

purchases and the total supply chain in the city is too little. For the most parts it seems like the 

city purchasing is living from hand to mouth. As the city is growing all the time, it´s clear that 

the operations, ways of working and the resources that were sufficient five years ago are not 

sufficient anymore or in the future. The increasing volumes and demands and the resources 

should grow hand in hand. 

 

Minna-Riitta Järvinen has made a thesis about the city contract suppliers’ categorization in 

2019. Minna-Riitta Järvinen has made the following conclusions about the supplier and contract 

monitoring and supplier relationship management. The city is usually allocating its scarce 

sourcing resources to handle the new sourcing projects. That’s why the supplier and contract 

monitoring, and supplier relationship management are left with too little resources. The supplier 

and contract monitoring, and supplier relationship management are usually reactive in their 

nature and often used to solve some urgent problem. Starting the public sourcing project again 

to change the supplier is very resource and time-consuming work. Some of the potentially good 

suppliers think that participating in the public organization sourcing project is too difficult and 

time-consuming process, so they don´t want to leave their offer at all. (Järvinen 2019) 

 

Currently the city has three separate IT-systems to handle the operational purchasing activities, 

the ERP system, SCM system and online webstore. Updating and keeping for example the 

supplier and product data up to date in all these three systems is challenging and somewhat 

duplicate work. There are even somewhat different people maintaining and updating the three 

different IT-systems and that causes that sometimes the supplier and product info is different 

in different IT-systems. This causes situations where employees don´t know what info is the 

correct one. Sometimes the product updates are noticed only when something has already gone 

wrong, like some products have wrong sales prices in the online webstore. 
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The online webstore, the SCM system and the ERP are all quite old IT-systems and because the 

city is at the moment building and planning for a launch of an entirely new ERP system that 

also includes new online webstore, the development budget to these current old IT-systems has 

been 0 € and 0 workhours for the last two years. That causes that any updates or usability 

improvements have not been made. The current SCM system reporting tools and data are 

insufficient and there is currently no verified, easy and fast way to make reporting charts and 

tables about the overall purchasing volumes and purchasing performance. Reporting requires a 

lot of manual work in the Excel.  

 

Currently the warehouse purchases are made almost entirely relying on the automatic purchase 

proposals that the SCM system is calculating. There isn´t any deeper analyzing of the most 

optimal warehouse purchases. If the SCM system purchase parameters are unsuitable or 

completely wrong, the warehouse purchases will also be wrong. Currently the SCM system data 

and the product purchase parameters are not constantly monitored or updated. It causes that the 

purchases are made relying on outdated data. Currently there is no comprehensive, from the 

beginning to the end product life cycle management. The employee who is responsible for 

making the warehouse purchases is mostly handling the product life cycle management with 

only adding new products and removing old, outdated products away. 

 

Once a product is established in the city online webstore for sales, it´s not actively analyzed 

and the purchase parameters are not updated. There isn´t active research about the product 

delivery methods, in other words what is currently the best delivery method for the products: 

warehouse delivery, VMI delivery, transit delivery product or direct delivery. The products´ 

supply and demand circumstances and conditions are constantly changing and therefore the 

delivery methods should be constantly evaluated and if necessary, changed to fit the current 

circumstances better. Also, the product groups and single product delivery method changes, for 

example from warehouse product to direct delivery product is a very complex, multilevel, and 

time-consuming work. It also requires many changes in the SCM system and online webstore 

and information from and to the supplier and the end customers. Currently there is no clear best 

practices on how these delivery method changes should be handled.  
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The fast changes in the city product range are making the product range management and 

warehouse optimizing quite challenging. Just when some new product has been in the product 

range long enough to get some valid data for purchase, warehouse, and supply chain analysis, 

the product is removed from the product range and new substitutive products are established. 

Especially the health care products are very challenging to manage. Because of the current 

global corona virus pandemic, the health care products have constant component shortages, and 

the manufacturing chains are complicated, long and crowded. Overall the health care products 

are really a difficult product group to purchase.  

 

Currently the city product consumption forecasts are very hard to make. If the consumption is 

stable, then everything goes well, and the supply meets the demand. If the products´ demand is 

making spikes, the purchasing performance is being put to a test. Currently the purchasing 

process isn´t likely to respond to the changing demand appropriately. The supply chain 

solutions department doesn´t have any visibility to the end customers own warehouses for 

example how many products a kindergarten or a health center have in their own warehouses. It 

would be useful to know if the end customers are making their purchases constantly throughout 

the whole year or are they making only couple big purchase orders to cover the whole year´s 

needs. Forecasts and better visibility to the fluctuating demand are likely to prevent the bullwhip 

effect in the supply chain. 

 

One of the most crucial weakness and challenge in the current purchasing is the insufficient 

level of purchase backorder follow up. Not all the suppliers send order confirmations. And if 

the supplier sends the order confirmation, it needs to be read manually from the e-mail and 

when there are tens of thousands of e-mails from the suppliers, it´s clear that one person cannot 

handle that amount of information alongside with other work tasks. The old, outdated product, 

purchase, and sales data are still storaged and kept open in the SCM system. For example, old 

undelivered purchase and sales orders are not deleted away from the SCM system. Currently 

the oldest undelivered purchase order in the SCM system is from 2016. The old undelivered 

purchase and sales orders are messing up the new purchase proposal calculations and the whole 

purchasing and supply chain processes. 
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The continuous backorders are causing delays and more purchase and sales delivery batches. 

It´s clear that the more there are purchase order delivery batches, the more there are transaction 

costs in the purchase order receiving, shelving, sales order collection from the warehouse, 

shipping and transporting the sales orders and checking and paying the purchase invoices. The 

delivery times for some of the products aren´t always good or in the worst cases even 

acceptable. The fast delivery times are especially critical for the health care products. The city 

has even had official reclamations and interventions from patient ombudsman in situations 

where a citizen as an end customer has been waiting for the critical health care product delivery 

too long.  

 

In general, what comes to the warehouse value, - adequacy, and inventory turnover, it´s not 

always clear who is responsible for product range management and the products in the 

warehouse. Currently the warehouse value, - adequacy and inventory turnover are only checked 

randomly and only when problems arise. The decisions to throw away useless products are 

especially difficult in the public organizations. Often quite much money has been spent to 

purchase the products in the warehouse and it feels like throwing away big amount of taxpayer´s 

money. Throwing away big amounts of useless products could cause negative attention in the 

media and blames that the public taxpayers´ money has been used carelessly. The city is neither 

able to donate useless products away of give them to the employees. 

 

Emptying the warehouse by actively pushing the products from the warehouse to the city 

function units usually doesn’t make much sense either, since most of the products, especially 

the health care products are very specific and intended for a specific use and therefore cannot 

be used to any other purposes. Pushing the products from the warehouse to the function units 

would be reasonable only for the schools and kindergartens. But there lies a trap that the useless 

product would only change place from the warehouse to the function units´ own smaller 

warehouses but the products still won´t become more useful to the end customer. As mentioned 

earlier in chapter 3.1 Purchasing process, in worst case the same product is warehoused in four 

different locations at the same time: at the supplier´s warehouse, at the city warehouse and at 

the function unit end customer´s warehouse and at the citizen´s home.  
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The public sourcing projects take care that the new contract supplier´s performance is evaluated 

thoroughly and only suppliers that have proofed high performance and many reference 

customers are approved to be the contract suppliers for the city. The city has many performance 

measurements for its suppliers and that’s why it feels little bit weird how little the city is 

monitoring and measuring its own performance. There are no commonly agreed performance 

targets, and no one is systematically monitoring, reporting, or taking real life actions to the 

purchasing and supply chain performance metrics.  

 

There are no fast wins in the public sector organizations. All big strategic changes are years-

long projects. And as in all the organizations, if something goes wrong, there are many 

departments to blame. The different departments are blaming others and not always thinking 

how they could improve the situation themself. The supplier can blame the city´s sourcing, the 

city outsourced warehouse operator, the city´s supply chain solutions department and the city 

end customer. The city´s sourcing can in turn blame the supplier, the outsourced warehouse 

operator, the supply chain solutions department and the end customer. And the same cycle goes 

on and on since all the departments have four other departments to blame. 

 

Even though the current state analysis mainly focuses on the known weaknesses in the city 

purchasing, my personal opinion is that many purchasing activities are still working quite well. 

I´m surprised how big purchase volumes and product range the city is able to handle annually 

with so few human resources. 

 

5 DEVELOPMENT SUGGESTIONS 

 

This chapter gathers my own purchase development suggestions for the city that I have come 

up based on this master´s thesis theoretical framework, the current state analysis and the 

analysis conclusions. 

 

Now that the city purchase process has been described in the chapter 3.1 Purchasing process it 

would be time to create a purchasing manual. The purchasing manual describes the purchasing 

policies, procedures, instructions, regulations and responsibilities. The purchasing manual is 

shared across the organization.  



89 

 

 

 

It´s about time to establish purchasing performance measurement targets and metrics for the 

city. All the city purchasing areas, the purchase volumes, backorder quantity, product range 

management and warehouse value, -adequacy and inventory turnover need to be monitored, 

reported and managed monthly. As presented in the theoretical frameworks, the purchasing 

metrics could include for example price and cost metrics, warehouse metrics, availability 

metrics, quality metrics, personnel metrics, supplier metrics, purchasing process metrics, 

service level metrics and customer satisfaction metrics. Most important for the city is to 

concentrate on the overall service level metrics and customer satisfaction metrics. 

 

One development suggestion is, that the supply chain solutions department should arrange a 

survey to all the city employees about the current purchase and supply chain performance. Since 

the amount of possible respondents is so huge: more than 10 000 city employees and around 

1 700 online webstore users the survey could generate a comprehensive and interesting 

quantitative data. The survey could contain questions about the current satisfaction to the 

purchasing and supply chain performance. The survey could also investigate how satisfied 

people are to the current products, product range and the order deliveries. 

 

The city should also develop and establish a new electronic feedback and new product request 

tool that would be open for all the employees. The idea is, that anyone of the city employees 

can give feedback about the current products, for example about their quality, features, price, 

availability, delivery time etc. The employees can also give feedback about the suppliers and 

the general performance of the city´s supply chain. The new feedback tool would also be meant 

to collect the new product requests. The new feedback tool would gather all the feedbacks and 

new product requests to the same place. Currently the requests are spread in the sourcing and 

supply chain solutions department employees’ private emails during the years. The new 

feedback tool would also provide a very useful information for the public sourcing projects. 

When some product group comes into a new public sourcing project on average in every four 

years the sourcing specialists could find all the gathered feedbacks about the current products 

from the feedback tool. Then much of the prework for the public sourcing project would already 

be done in advance. 
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The city should have more human resources to handle the purchasing and the overall supply 

chain management. The employees should also be more dedicated to handle fewer work tasks 

more properly than currently. Analyzing and changing the roles and responsibilities of the 

supply chain solutions department is also suggested. The roles and responsibilities should be 

divided to more employees and the model could be more like a product category model. Also 

the employees´ purchasing educations and competences should be carefully evaluated and 

developed.  

 

Currently the warehouse product purchases are made only once a week and that is proofed to 

be too rarely. The need would be at least twice a week and more proactively every time a new 

warehouse purchase need comes up. Also, better advance preparation to the known high 

demand peaks is needed and more working time allocated to the purchase work in general. 

 

At the moment all the warehouse products and transit delivery products have the same seven 

days standard delivery time. It´s obvious that the seven days delivery time is only a 

compromised average delivery time for all the products and suppliers. A comprehensive 

analysis of the real delivery times should be made at least to the ten biggest suppliers and the 

biggest product groups. Especially the products that have longer delivery times than the 

standard seven days should be fixed in the SCM system. Also the product´s minimum purchase 

quantities should be analyzed and negotiated more proactive with the suppliers. All the old and 

undelivered purchase orders need to be removed away from the SCM. These changes to fix and 

adjust the purchase parameters would enable the SCM system purchase proposals to be more 

correct.  

 

Since there are constantly some basic warehouse products out of stock, the safety stock limits 

for them needs to be increased. The more there are changing elements and variables in the 

purchasing for some products, the bigger the safety stock limits need to be. Since there are 

totally 5 259 different warehouse products, it´s obvious that keeping track of all the warehouse 

products all the time would be a constant and very time-consuming work. With the current 

resources the follow up on the warehouse product´s stock quantities isn´t able to succeed very 

well. The city end customers´ feedback is very important information to spot out what products 

are often out of stock and those warehouse products´ stock limits should be increased.  
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The product group management and product range management techniques should be 

implemented in the city. The examples presented in the chapter 2 theoretical frameworks should 

be implemented. For example the spend-analysis, ABC-analysis, XYZ-analysis and Kraljic´s 

portfolio analysis are all very usable purchasing development tools and techniques. 

 

The city has a large quantity of low value purchases and therefore one development suggestion 

for the city is to broaden the current VMI stocking model to more health care function units. 

The possibilities to expand the VMI stocking model to new function units like schools and 

kindergartners needs to be studied. It´s also worth to investigate a totally new VMI stocking 

model where the suppliers would be directly the VMI stock suppliers, and they would be 

directly responsible for filling the VMI storages at the city end customers´ locations without 

the city warehouse being in the middle. This obviously requires that the suppliers go and visit 

the city end customers locations possibly every week and since there are totally 550 different 

locations it requires a lot more work from the suppliers than before. It needs to be considered 

what locations and what product groups would be applicable to include to the supplier VMI 

stocking model. The sales volumes and the product range need to be high enough so that using 

the supplier VMI stocking model is cheaper in total costs than if the city function units would 

do the orders themselves.  

 

The VMI suppliers would need to be quite big, capable, and dedicated suppliers who are able 

to run large scale VMI operations. The city commitment and the dependency to the supplier 

would be bigger than currently. The city would be like married to the suppliers but that´s not 

always a bad option. With the supplier VMI model the city would be able to utilize the 

suppliers´ expertise better. It´s possible that the suppliers are more capable to manage the supply 

and demand better than the city itself. It´s very likely that the supplier VMI stocking model 

would smoothen the material flow and decrease the backorders. One aspect that cannot be 

forgotten, is that in average four years the products will have a new public sourcing project 

again, and the supplier might change. Then the supplier VMI model would need to be created 

again with the new supplier. 
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The person who is sorting the warehouse and deciding about the product range needs to be a 

subject matter expert to those specific products. For example, doctors, dentists and nurses are 

the best subject matter experts to decide about the health care and oral health care products. 

Also, the subject matter expert needs to have enough power to make strategic decisions about 

the suitable product range. The sourcing and the supply chain solutions department are helping 

with the product availability and product delivery method selection, but they are not health care 

subject matter experts with required education. 

 

The total warehouse value should be automatically calculated, and it should be presented with 

one total warehouse value in euros. The one total warehouse value is easy to compare to the 

future warehouse values monthly. There needs to be clear rules that are agreed with the product 

end customers that what is done to the useless products in the warehouse. It would be best to 

have some fixed limits, for example if some product haven´t been sold at all during the last six 

months, then this product is taken into a special checkup and find out if the product could be 

used in some of the end customer locations and the warehouse could be emptied from that 

product. Currently the end customers are not well aware what products and how much of them 

there are in the city warehouse. Rarely the function units have a specified employee who would 

be responsible for the everyday product range and warehouse management. The product 

ordering and end customer warehouse management are handled among the other work tasks.  

 

The outsourced warehouse operator´s expertise in the overall warehouse and supply chain 

management should be utilized more. They are the employees that are handling the products 

and purchase orders every day. They also have a visual view on the products, and they see what 

products are taking most space in the warehouse shelves and what products have been lying in 

the warehouse for years without any sales. The warehouse management becomes tangible when 

you see it with your own eyes. The city´s supply chain solutions department usually visits the 

warehouse at least once a year, but now during the corona virus pandemic there hasn´t been any 

visits to the warehouse. So currently the city is managing all the warehouse operations relying 

only on the statistical data received from the old IT-systems. The city could also investigate the 

opportunities and benefits to use external consultants to analyze and develop the purchasing 

and the supply chain management.  
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Any kind of supplier relationship management efforts from the sourcing and the supply chain 

solutions department to stabilize the purchasing and decrease delivery times and the backorder 

quantities are more than welcome. One suggestion is to specify and establish more strict rules 

and sanctions for the contract suppliers in the purchasing contracts. Many of the operational 

challenges could be solved one to one with the supplier if there just would be more consistent 

and comprehensive supplier relationship management and allocated people and working hours 

for that work. Also, the expertise of the different city function units, end customers, purchasing 

and supply chain management employees and the sourcing should be utilized more in the 

collaboration to achieve good purchasing contracts and a high level of supplier relationship 

management and supplier development. It´s also worth considering whether the city is a 

preferred customer to its suppliers and what actions would improve that.  

 

The city should be actively benchmarking its purchasing and supply chain management 

processes and performance to the other big cities in Finland. I´m sure other cities have different 

kind of practices and there would be some best practices which could also be implemented in 

the city. I believe that the public organizations are more willing to reveal and teach their 

operations to the other organizations than private companies. 

 

The data analyzing and reporting should be automatic straight from the SCM system without 

any manual work. All kind of digitalization, automation, Excel macros, Power BI, software 

robotics, management dashboards and ClickView applications should be available for the 

employees handling the purchases and supply chain management. Applications, information 

technologies, systems and methods used in the retail business would be worth to investigate 

and analyze if they could be utilized also in the city. Example techniques and methods are 

Collaborative Planning, Forecasting and Replenishment (CPFR), Efficient Consumer Response 

(ECR), Automatic Replenishment Programs (ARP), Co-managed inventory (CMI), Joint-

managed inventory (JMI), RFID applications, Just-in-time (JIT), Lean and agile philosophies. 

Also opportunities for supplier-maintained purchasing portals should be investigated. The 

advanced reporting and analyze tools would ensure that the data is always valid, up to date and 

it would show the supply and demand trend development. It would be nice to see that the city 

would be able to give forecasts about the future product demands for the suppliers.  
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For the decision making there should be valid data-based calculations for example cost 

management calculations how much the current activities are cost and how much different 

options like plan A or plan B would cost in total. With the current reporting data available any 

kind of simulations and optimizations about different operational options are extremely hard 

and time consuming to make or even impossible.  

 

There needs to be faster and more active decision making in the city. The right people from the 

management level need to participate in the public sourcing projects and product range 

management. The collaboration and contact persons need to be clear to all inside the city. The 

current purchasing and supply chain management processes contain a lot of asking, endless 

meetings, waiting on replies and decisions from many people. That isn´t the most agile working 

method that gets things done fast. 

 

Most important is to manage and develop the whole supply chain. The performance of the whole 

supply chain is what matters, and the sub-optimization should be avoided as much as possible. 

It doesn’t really make sense to develop the purchasing to a perfect fit if the end customers in 

the city function units are not acting in an appropriate manner, for example ordering the needed 

product chronically too late. To make this happen, cooperation, jointly agreed common rules 

and procedures are needed between the sourcing, different function units and the supply chain 

solutions department. The supply chain solutions department has a big role to increase the 

common knowledge about the purchasing and supply chain and how the products are moving 

from the suppliers all the way to the end customer. Any presentations, meetings and intranet 

info sites would be helpful. The city should study and implement the purchasing and supply 

chain development practices presented in the theoretical frameworks that best suits the city. 

The supply chain solutions department needs to promote the best practices further to the 

function units and end customers. For the total supply chain management, a smooth and stable 

demand is the best option and sudden and high demand peaks should be avoided. 
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A concise summary of the development suggestions is shown in the below table 6. 

 

Table 6. Summary of the development suggestions 

 

A purchasing manual where the purchasing policies, procedures, instructions, regulations and responsibilities are 

described need to be created

Purchasing performance measurement targets and metrics should be established

All the purchasing areas need to be monitored, reported and managed monthly

A survey about the purchasing and supply chain performance should be conducted for the city employees

A new electronic feedback and new product request tool need to be launced

More human resources who are dedicated only to handle the purchasing and the overall supply chain management 

are needed

The warehouse product purchases need to be made more often, twice a week

A comprehensive analysis of the real delivery times should be made at least to the ten biggest suppliers and the 

biggest product groups

The product´s minimum purchase quantities should be analyzed and negotiated more proactive with the suppliers

The old and outdated purchase, sales and product data need to be removed from the SCM system

The safety stock limits for the most critical warehouse product that are often out of stock should be increased

The spend-analysis, ABC-analysis, XYZ-analysis and Kraljic´s portfolio analysis purchasing development tools and 

techniques should be implemented for the product range management

The possibilities to expand the current VMI stocking model to new function units and to establish a new supplier 

VMI model are worth to investigate

The person who is sorting the warehouse and deciding about the product range needs to be a subject matter expert 

whit enought power to make strategic decisions

The total warehouse value should be automatically calculated, and it should be presented with one value in euros. 

There must be clear rules what is done to the useless products in the warehouse

The outsourced warehouse operator´s expertise in the overall warehouse and supply chain management should be 

utilized better

The opportunities and benefits to use external consultants to analyze and develop the purchasing and the supply 

chain management must be investigated

Any kind of supplier relationship management efforts should be established 

Actively benchmarking about purchasing and supply chain management processes and performance to the other big 

cities in Finland should be made constantly

The data analyzing and reporting should be automatic straight from the IT-systems. For example digitalization, 

automation, Excel macros, Power BI, software robotics, management dashboards and ClickView application´s 

should be taken in use in the operative level

New applications, information technologies, systems and methods would be worth to investigate and analyze if they 

could be utilized. Examples are Collaborative Planning, Forecasting and Replenishment (CPFR), Efficient 

Consumer Response (ECR), Automatic Replenishment Programs (ARP), Co-managed inventory (CMI), Joint-

managed inventory (JMI), RFID applications, Just-in-time (JIT), Lean and agile philosophies and supplier-

maintained purchasing portals 

Valid data-based calculations should be available for a better decision making and the decision making needs to be 

faster and more active 

The supply chain should be managed as a whole and sub-optimization should be avoided

Cooperation, jointly agreed common rules and procedures are needed between the sourcing, different function units 

and the supply chain solutions department 

The supply chain solutions department needs to promote the best practices further to the function units and end 

customers. Any presentations, meetings and intranet info sites would be helpful
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The city is currently under the biggest changes of its entire history. On the 23rd of June 2021 

the parliament of Finland voted and agreed about the new social and health care reform. The 

reform will create new wellbeing services counties starting from the 1st of January 2023. The 

wellbeing services counties consists of many cities and municipalities. The purpose of the new 

wellbeing services counties is that all the social and health care services and the rescue services 

will be arranged together in cooperation inside the one wellbeing services county. Earlier all 

the cities and municipalities have arranges the social and health care services on their own. The 

cities and the municipalities won´t be arranging any of the social and health care services 

anymore. The main purpose of the whole social and health care reform is to combine the 

functions into a one big wellbeing services county and to remove duplicate work.  

 

The social and health care reform will cause huge changes in the city organization since one of 

the biggest function unit the welfare and health sector will completely separate from the city 

and become part of the new wellbeing services county. This means that the employees, 

functions, services, products, and warehouse will be moved from the city to the wellbeing 

services county. At this point, especially from the city´s supply chain solutions department point 

of view, it´s very hard to estimate what and how massive changes this new wellbeing services 

county will have on the purchasing and supply chain management solutions operations. The 

year 2022 will be spend on planning and executing the organizational and operational changes 

so that the new wellbeing services county is ready to start its operations on the 1st of January 

2023. 

 

I personally think that the social and health care reform is most of all a great opportunity for 

the purchasing and the supply chain management to reduce the product range and concentrate 

better on more limited range of functions and products. It´s clear that the social and health care 

reform will fix some of the city current purchasing challenges at least to some extent. The social 

and health care reform offers a great opportunity to analyze and build the purchasing and supply 

chain management processes almost from the beginning. The new wellbeing services county 

has a great opportunity to learn from the challenges that the city currently has.   

 

Another upcoming massive change for the city is that on the 1st of January 2023 the city will 

implement a new ERP system in use. The features in the new ERP are quite similar to the 
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current city online webstore but the new ERP systems and its  IT are much newer. The new 

ERP system will replace all the current IT-systems; the city online store, SCM system and the 

current old ERP system. 

 

In this kind of purchasing analysis work it needs to be remembered that we are calculating 

tomorrow with yesterday’s numbers (Niemi 2019). In a way all the analysis data is already old 

and outdated. The past numbers don´t yet tell anything sure about the future and only estimates 

and guesses can be made. It´s important to understand that in a public sector organization 

aiming for 100 % purchase and supply chain performance excellence is not a reasonable target. 

The appropriate balance to allocate the limited resources to the most critical mandatory 

activities is crucial. 

 

Developing the purchasing and the supply chain is a never-ending work. There will always be 

room for improvements. The more the organization´s purchasing competence grows the more 

areas for development are found. This master’s thesis offers many useful suggestions on how 

to develop the city purchasing.  

 

6 SUMMARY 

 

Public organizations often have the tendency to consider purchasing only as an operational 

support function and not as a strategically important operation that could really make a 

difference. Purchasing is still too often an overlooked business function, and the full potential 

of the purchasing is usually not recognized. The purchasing is responsible for huge expenses 

and therefore purchasing development has many opportunities to significantly improve the 

public organization´s profitability. Purchasing is increasingly considered within a wider context 

of supply chain management. In supply chain management all the organization´s departments 

and functions are united and working together for the one common end customer. Purchasing 

is often the coordinating function that ties the different functions together. 

 

The main objective of this master´s thesis was to provide the city appropriate and justified 

suggestions on how its purchasing should be developed. In order to achieve this goal, a 

comprehensive current state analysis was made. The current state analysis consists of describing 
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the purchasing process, finding out the purchasing volumes and backorder quantities, analyzing 

the product groups and product range and finally presenting the current warehouse value, 

warehouse adequacy and the inventory turnover. 

 

In summary it can be said that currently the city purchasing is functioning surprisingly well. 

The city is currently able to handle huge purchase volumes with so few purchasing resources. 

In order to improve the current known challenges of the city purchasing many development 

suggestions are presented in this master´s thesis. In the city a purchasing manual should be 

established and shared across the organization. The city needs more dedicated human resources 

to take care of the purchasing. An extensive purchasing measurement and reporting must be 

created. All the city purchasing areas, the purchase volumes, backorder quantities, product 

range and warehouse value, -adequacy and inventory turnover need to be monitored, reported 

and managed monthly. The development suggestions also highlight that the product data and 

purchasing parameters need to be analyzed and adjusted in the purchasing systems. Also the 

product delivery methods require evaluation to best fit the needs of different products and the 

current supply and demand circumstances. 

 

The purchasing performance measuring, analyzing and reporting should be much easier and 

automatic. The city has a need for new information systems and data management solutions 

and applications. A better data and knowledge management are needed to support better 

forecasting and decision making. 

 

All of the stakeholders´ expertise should be cherished and utilized more. All kinds of 

opportunities to improve the cooperation with all the internal and external stakeholders in the 

purchasing and supply chain management need to be explored and established. 

 

The city is now in the middle of major organizational and operational changes. On the 1st of 

January 2023 a new wellbeing services county will start its full operations and all the social and 

health care services, and the rescue services will be removed from the city to the new wellbeing 

services county. Also on the same day the 1st of January 2023 the city will establish a new ERP 

system in all of the purchasing and supply chain management operations. 
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It will be seen in the future how these upcoming major changes will affect the city purchasing 

and supply chain management  operations and performance. Developing the purchasing and the 

supply chain is a never-ending work. There will always be need for development and 

continuous improvement. 
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