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The objective in this research was to understand and find improvement areas in the case 

company’s indirect purchasing process. This master’s thesis was done as a case study while 

utilizing both qualitative and quantitative research methods. Qualitative methods included a 

literature review, unstructured interviews and discussions. The main utilized quantitative 

method was statistical analysis. 

 

Purchasing process was first modeled and measured with collected data to understand how 

indirect goods and services are purchased in the case company. After that, process flow in the 

purchasing process and effects of the purchasing characteristics were numerically analyzed to 

locate the improvement areas. Four purchasing subprocesses were identified; purchase requests 

were the most and call offs were the least utilized subprocess by the purchase order count. It 

was also noticed that significant share of the purchases was made without processing and 

issuing a purchase order through the ERP-system.  

 

Based on the process flow analysis, purchase requests were noted as the critical path in the 

process due the longest average process cycle time. From the analyzed purchasing 

characteristics, purchases with high value, in-frequently utilized suppliers, immaterial category 

increase the cycle time in the process. Other key findings were that current purchasing process 

is inadequately documented, there are no defined procedures in the need specification and 

supplier selection stages, performance of the suppliers is not measured, purchasing team do not 

systematically contribute to the early stages of the purchasing process and that significant 

amount of purchasing resources are spent to processing low value purchases. 

 

Potential development actions to increase performance of the purchasing process were 

established and presented to the case company. Effects of these actions were not validated in 

this research as they are to be tested in the case company after the completion of this study. 
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Tutkimuksen tavoitteena oli ymmärtää kohdeyrityksen epäsuorien hankintojen 

hankintaprosessia ja löytää prosessin keskeisimmät kehityskohteet. Epäsuorat hankinnat ovat 

olleet yrityksessä aikaisemmin pienemmässä arvossa ja resurssit ovat kohdistettu suoriin 

hankintoihin. Kuitenkin kasvavat kulut, transaktioiden suuri määrä, tarve säästöille ja olemassa 

olevat operatiiviset riskit ovat herättäneet kiinnostusta epäsuoran hankinnan kehittämiseen 

kohdeyrityksessä. Diplomityö tehtiin tapaustutkimuksena käyttäen sekä kvalitatiivisia että 

kvantitatiivisia tutkimusmenetelmiä. Käytetyt kvalitatiiviset menetelmät olivat 

kirjallisuustutkimus ja strukturoimattomat haastattelut. Tilastollinen tutkimus oli pääasiallinen 

kvantitatiivinen tutkimusmenetelmä. 

 

Nykytila-analyysissä hankintaprosessi mallinnettiin ja mitattiin kerätyn datan avulla, sekä 

hankintaprosessin suorituskykyä ja hankintamuuttujien vaikutusta arvioitiin numeerisesti 

kehityskohteiden löytämiseksi. Hankintaprosessista tunnistettiin neljä aliprosessia, joista 

hankintaehdotukset olivat käytetyin ja kotiinkutsut vähiten käytetty aliprosessi 

tilausmäärällisesti. Lisäksi huomattiin, että merkittävä osuus hankinnoista tehdään ilman 

toiminnanohjausjärjestelmän kautta lähetettyä ostotilausta. Prosessin virtausanalyysin mukaan 

hankintaehdotus-aliprosessi on pisimmän keskimääräisen läpimenoajan takia koko 

hankintaprosessin kriittinen polku. Hankinnan muuttujista harvoin käytetyt toimittajat, korkea 

arvo ja palvelukategoriat pidentävät prosessin läpimenoaikaa. Nykytila-analyysissä huomattiin 

myös, että hankintaprosessi on puutteellisesti dokumentoitu, metodeja ei ole asetettu 

ostotarpeen määrittelyyn ja toimittajan valintaan, toimittajien tehokkuutta ei mitata, ja että 

hankintaosasto ei systemaattisesti osallistu hankintaprosessin alkuvaiheisiin. Lisäksi resursseja 

käytetään huomattavan paljon pieniarvoisten tilausten käsittelyyn. 

 

Kehitysehdotukset hankintaprosessin kehittämiseksi esitettiin kohdeyritykselle. Näiden 

toimenpiteiden vaikutusta ei validoitu tässä tutkimuksessa, vaan ne testataan kohdeyrityksessä 

tutkimuksen valmistuttua. 
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1 INTRODUCTION 

 

 

Indirect purchases are recognized as a major area for potential improvements, as they can 

present up to 50 percent of all purchases by value and 70-90 percent of the total number of all 

purchase transactions in manufacturing organizations (Cox et al. 2005, p. 40; Heikkilä, Vuori 

& Laine 2013, p. 155). Indirect purchases are purchases that are not included to the companies’ 

end products (Iloranta & Pajunen-Muhonen 2015, p. 62). Many organizations consider indirect 

purchases as administrative expenses with low importance. Although, indirect purchases are 

not directly tied to finished goods or services, it is important to acknowledge that indirect 

purchases are required by companies in order to function on a day-to-day basis (Payne & Dorn 

2011, p. 3). 

 

The diverse spend creates challenges of designing a robust, efficient and effective purchasing 

process (Johnson et al. 2015, p. 75). Purchasing resources in many organizations are mainly 

spent in handling of routine operative tasks and solving daily challenges (Iloranta & Pajunen-

Muhonen 2015, p. 141). Operational processes can be streamlined and organized by routinizing 

and automatizing transactions, which allows more resources to focus on future-oriented search 

of opportunities to provide competitive advantage for the organization. (Johnson et al. 2015, p. 

6).  

 

Business processes are networks of activities which transform inputs into outputs with 

resources to serve the needs of internal or external customers (Damij & Damij 2013, p. 15; 

Krajewski, Malhotra & Ritzman 2015, p. 27). Design and performance of business process 

determines both the quality and the efficiency of how customers’ needs are satisfied (Dumas et 

al. 2015, p. 2). Performance of processes can be evaluated and improved by examining the 

transformation of process inputs into process outputs (Anupindi et al. 2006, p. 3)  

 

1.1 Background 

This research is conducted for a manufacturing company operating in area of electronic 

components. Indirect purchases have had low priority in the case company as the focus have 

been in the direct purchasing. However, constantly increasing spend, high number of 
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transactions, pressure for cost savings and existing supply related risks have recently gathered 

more interest in development of the indirect purchasing. 

 

As being a manufacturing company, large share of the indirect purchases is related to the 

production. Typical purchases are spare parts, equipment and other auxiliary materials. 

Disruptions in supply of these goods and services can create operational risks as they affect the 

ability of the organization to operate as planned and expected by its customers.  

 

The main target in indirect purchasing have been to keep company’s operations running by 

securing supply of needed goods and services. High number of transactions have kept available 

resources engaged to daily operative actions, while strategic purchase activities and 

improvements in purchasing process have been left for a minor role.  

 

These operative and financial reasons have created a demand for improvements in the current 

purchasing manners. Efficient and effective purchasing process can provide better service for 

internal customers and organization’s day-to-day operations by shortening and stabilizing 

process cycle time. Improvements in purchasing process performance can also decrease the 

amount of daily operative actions in purchase department while freeing resources to involve in 

more valuable, critical and strategic activities. 

 

1.2 Research problem & objectives 

The main research problem is inadequate knowledge of the purchasing process’ current state in 

area of indirect purchasing in the case company. Currently performance of the purchasing 

process is not being measured for indirect purchases. Objective is to understand and find 

improvement areas in the current indirect purchasing process. Purchasing process is first 

modeled and measured, after that improvement areas within the process can be identified by 

analyzing purchasing spend, process performance and current purchasing methods. Research 

aims to aid managerial decision making by locating areas of improvement where assigning 

resources have the most potential in order to improve the overall process performance. 
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1.3 Research questions and limitations 

Based on the research problem, the main research question is set as following: How process 

flow can be improved in the case company’s indirect purchasing process? The next three 

research sub-questions are formed to support the main research question: 

 

• How indirect goods and services are purchased?  

• How is the purchasing process performing?  

• How characteristics of purchased goods and services affect the process flow? 

 

Scope of the research is limited to the indirect purchasing. Therefore, in the literature review 

focuses more on the features and challenges related to the indirect purchasing than purchasing 

in overall. Similarly in the current state analysis, process modeling and statistical analysis is 

limited to the indirect purchasing. Due the differences in the direct and indirect purchasing, 

results of this research might not be applicable to the case company’s direct purchasing process. 

 

Two other research limitations are also set to the current state analysis. Purchasing process is 

modeled and analyzed only from the identification of purchase need to the point when purchase 

order is issued to the supplier. Focus is in the internal parts of the purchasing process as most 

of the purchasing decisions are made in these steps and it is unknown how long it takes to issue 

a purchase order. Assumption is that ordering takes less than five days. The other limitation is 

that the numerical analysis is executed with data that is available in the ERP-system.  

 

1.4 Research methods 

This research is done as a case study while utilizing both qualitative and quantitative research 

methods. Qualitative methods consist of a literature review, discussions, observation, 

unstructured interviews, and utilization of existing purchasing documentation. The main 

quantitative method used in this thesis is statistical analysis. 

 

Literature review is based on selected keywords and relevant authors related to key concepts of 

the research. Information in literature review is mainly retrieved from LUT Finna, Springer and 

ScienceDirect. Literature review consists two main concepts: Process management and indirect 

purchasing. Process management covers areas of process elements, process modeling, and 
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measuring and analyzing process performance. The study in indirect purchasing focuses on 

characteristics of indirect purchases, purchasing process and improvement methods. 

 

In the current state analysis, case company’s purchasing process for indirect purchases is first 

modeled by utilizing qualitative research methods. Unstructured interviews and discussions are 

performed with relevant persons participating in the purchasing process. After the purchasing 

process is modeled, its current state is analyzed with quantitative data.  

 

Statistical analysis is performed with historical data collected from the company’s ERP-system.  

Collected data consists of purchase orders, purchase invoices and timestamps from process 

activities. Collected data is merged, filtered and analyzed in Microsoft Excel and Microsoft 

PowerBI programs, utilizing gained knowledge from the literature review.  
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2  PROCESS MANAGEMENT 

 

 

Business Process Management (BPM) considers how activities are performed in organizations 

from overseeing perspective. Purpose of business process management is to assure consistent 

outcomes and take advantage of improvement opportunities. Focus in BPM is in managing 

entire series of activities, events and decisions which add value to the organization and in its 

customers. (Dumas et al. 2018, p. 1) 

 

This chapter explains how process flows can be recognized, measured, analyzed and improved 

by taking a bottom-up approach to the business processes. First, basic elements and types of 

business processes are introduced to get understanding of what business processes are. Then, 

typical modeling methods of business processes are presented. The last parts of this chapter 

focus on managing and improving performance of business process flows. 

 

2.1 Process structure 

Anupindi et al. (2006, p. 6) define business process simply as “a network of activities performed 

by resources that transform inputs into outputs”. Damij & Damij (2013, p. 15), Harrington 

(1991, p. 9) and Krajewski, Malhotra & Ritzman (2015, p. 27) add to the business process 

definition that outputs are created to serve the needs of internal or external customers. Further 

in this master’s thesis, the word “process” is considered as a synonym for the word “business 

process”. 

 

According to Damij & Damij (2013, pp. 20 – 21) and Anupindi et al. (2006, p. 3), process 

structure consists of following elements: Inputs, outputs, flow units, activities, buffers, 

resources and information structure. Fig. 1 presents typical process structure and its basic 

elements. 
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Figure 1. A process structure and its basic elements (Anupindi et al. 2006, p. 5). 

 

Process inputs and outputs can be tangible or intangible, meaning that they can be goods or 

services. Outputs cannot be provided without a process, and that no process can exist without 

having at least one output. Inputs entry the process from the environment and outputs exit from 

the process back into the environment. Entry and exit points of inputs and outputs define 

boundaries for the process (Damij & Damij 2013, p. 20; Krajewski et al. 2015, p. 27). Laamanen 

(2001, p. 52) points out that it is important to define appropriate boundaries for the process in 

order to identify and effectively analyze it. 

 

A flow unit is an item or an entity that proceeds through the process and finally exits the process 

as a finished output. Flow units can be materials, information, people or financial value of the 

input or output. Also, they can be counted in the unit of inputs or the unit of outputs. When 

doing process evaluation and analysis, it is important to clearly define what is the flow units. 

(Anupindi et al. 2006, pp. 3 – 4; Damij & Damij 2014, p. 62) 

 

Process activity is a single operation performed within the process, executed manually or with 

machines (Chiarini 2013, p. 16). Davenport (1993, p. 5) and Laamanen & Tinnilä (2009, p. 

121) specify, that activities are logically related and occur in specific order in a process. 

Activities can be separated to value-adding and non-value-adding activities. Activity can be 

defined as a value-adding activity, if the value of flow unit is increased during the activity. Non-

value adding activities add costs within the process, but do not add value for the customer 
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(Chiarini 2013, p. 16; Modig & Åhlström 2015, p. 23). Buffers within the process store flow 

units, which have finished one activity and are waiting for the start of the next activity 

(Anupindi et al. 2006, p. 4; Damij & Damij 2014, p. 62).  

 

Resources are tangible assets used to perform activities in the process to transform inputs to 

outputs (Laamanen & Tinnilä 2009, p. 121; Damij & Damij 2014, p. 21). Resources can be 

labor or capital assets, such as machines, materials and equipment (Chiarini 2013, p. 16). 

According to Anupindi et al. (2006, p. 5), assignment of resources between activities is an 

important managerial decision as some activities demand multiple resources units and some 

resources can perform multiple activities. Relating to this resource feature, Krajewski et al. 

(2015, p. 78) introduce the term flexibility of resources. Flexible resources, workforce or 

machines, can execute high diversity of tasks. Information structure in the process defines the 

available and required information to carry out certain activities in a process and make 

managerial decisions relating to it (Anupindi et al. 2006, p. 5; Damij & Damij 2014, p. 62).  

 

Process flow follows the defined process boundaries; flow starts when the flow unit enters the 

process as an input, continues while the flow unit is processed through activities and ends when 

the flow unit exits the process as an output. Based on process flow definition, a larger concept 

of process flow management can be defined as a set of managerial policies, which specify how 

a process should be operated over time and which resources should be allocated to different 

activities. (Anupindi et al. 2006, p. 6, 41; Damij & Damij 2014, p. 62) 

 

In larger organizations, a high number of existing processes with varying nature can become 

challenging task to manage. To get understanding of different types of processes, a few different 

approaches are interpreted. 

 

Becker (2003, p. 4) and Laamanen & Tinnilä (2009, p. 121) separate processes to primary and 

support processes depending on their strategic importance to the organization. This approach is 

based on Porter’s Value Chain model. Primary processes are initiated from outside of the 

organization and they concentrate on satisfying company’s external customers by delivering 

value directly to them. Activities in primary processes relate directly to the products and 

services, which company offers, and therefore contribute to value creation in the company. 

Primary processes can also be referred as core processes. Support processes, also referred as 
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secondary processes, do not create value directly from the external customer’s point of view. 

Support processes enable possibilities for effectively carrying out primary processes by 

providing adequate resources. Therefore, support processes concentrate on satisfying 

company’s internal customers. Dumas et al. (2018, p. 41) add management processes as a third 

category to this approach. They produce guidelines, practices and policies for the primary and 

secondary processes. For example, in forms of strategic planning and budgeting. Fig. 2 provides 

an example of typical process categories in a manufacturing company based on strategic 

importance of the processes.  

 

 

Figure 2. An example of typical process categories in a manufacturing company (Dumas et al. 

2018, p. 42) 

 

Damij & Damij (2014, pp. 19 – 20) divide processes into individual processes, functional 

processes and cross-functional processes. This process categorization takes organizational 

structure into account. Processes are categorized by the number of individuals or functional 

areas involving in it. Individual processes are performed by individuals, such as order receiving 

within the department of sales. Vertical or functional processes are carried out in certain 

functional areas, such as a production planning in production department. Cross-functional 

processes are executed across multiple functional areas. Example of this is process of order 

fulfilment, which is carried out within departments of Sales, Production and Accounts.  

 

Harrington (1991, pp. 30 – 31) calls these cross-functional processes as macroprocesses and 

establishes a process hierarchy by breaking them down to subprocesses, activities and tasks. A 
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smaller section in a macroprocess is subprocess, which is made up from number of activities. 

If necessary, single tasks can be furthermore separated within an activity. Dividing large and 

complex macroprocess to subprocesses and activities is useful when target is to improve process 

and focus or identify problems. Macroprocess, subprocesses, activities and tasks in process 

hierarchy are illustrated in fig. 3.  

 

 

Figure 3. Process hierarchy (Harrington 1991, p. 30) 

 

Krajewski et al. (2016, p. 25) separate processes to manufacturing and service processes as they 

have notable differences. Service processes can also be called as transactional processes, as 

they are based on transactions instead of physical handling operations (Chiarini 2013, p. 142). 

According to Krajewski et al. (2016, p. 85), the biggest differences are in process outputs and 

in the amount of customer contact. Outputs in manufacturing processes can be produced, stored 

in inventories and transported according to the demand. Outputs in service processes tend to be 

intangible and their nature is often perishable. Laamanen & Tinnilä (2009, p. 23) agree that in 

service processes customer involves significantly in the process activities and that is important 

to recognize customer interfaces within the service processes. According to Anupindi et al. 

(2006, p. 203), service processes can be considered as make-to-order processes as finished 

orders cannot be produced and inventoried in advance of demand. In make-to-order process, 

inputs are transferred to outputs in response to customer demand. Fig. 4 presents typical 

characteristics of service and manufacturing processes. 

 



17 

 

 

 

Figure 4. Characteristics of service and manufacturing processes (adapted from Krajewski et 

al. 2016, p. 26). 

 

2.2 Process modeling  

Models are used to describe real systems with all their characteristics. It is essential that a model 

reflects the true behavior of the original system. A process model is a diagram that describes 

structure of the process and its basic elements. (Damij & Damij 2014, p. 25) 

 

According to Harrington (1991, p. 87), modeling of processes provides a basis for analyzing 

and improving them. Laamanen (2001, p. 75) and Aguilar-Savén (2004, p. 133) agree that 

process modeling provides overview and comprehensive understanding of processes in 

organizations, enabling process analysis and development, as well as better decision making. 

Becker (2003, p. 4) points out that accurate process models make processes more transparent. 

The gained process knowledge improves communication and can also be utilized in making of 

work instructions. 

 

Processes can be modeled at different levels of details and with various modeling methods. 

Most appropriate detail level and modeling method depends on purpose of the process 

modeling, organization and business environment. When modeling organizational process map 

or major processes to get overview of operations, using high level of details leads to complex 

and confusing process model. If purpose of modeling is to analyze and improve certain process 

or section of it, modeling should be performed more precisely at activity level. (Aguilar-Savén 

2004, p. 132) 
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According to Laamanen (2001, p. 75), process description should explain following aspects 

regardless of the utilized modeling method or level of details: 

 

• All critical factors related to process 

• Process targets  

• Cooperation between functional areas and individual people within the process 

• Defined policies and boundaries within the process to secure flexibility 

 

Flowcharting is one of the most common method of modeling processes. This is agreed in the 

literature by multiple sources (Anupindi et al. 2006, p. 76; Dumas et al. 2018, p. 18; Harrington 

1991, p. 86; Krajewski et al. 2016, p. 84). According to Aguilar-Savén (2004, p. 134), a 

flowchart is “a graphic representation of a program logic sequence, work or manufacturing 

process, organization chart or similar formalized structure”. Flowcharts present flow of 

information, customers, materials or equipment through process steps. Usually flow charts are 

sketched with boxes, lines and arrows. Decisions, which route flow unit to two or more different 

paths, are often presented as diamonds (Anupindi et al. 2006, p. 76). An example of a simple 

flowchart is presented in fig. 5. 

 

 

Figure 5. An example of a flowchart (Aguilar-Savén 2004, p. 134). 

 

According to Dumas et al. (2018, p. 18) and Krajewski et al. (2016, p. 85), swimlane flowcharts, 

also called cross-organizational flowcharts, are commonly utilized extensions of flowcharts. 

They combine multiple functional areas that are responsible for different activities within the 

process, into a single visual representation. Swimlane flowcharts allow to look processes from 

organization’s horizontal viewpoint and help to see critical links between functional areas. 

Rüttimann (2019, p. 24) states that transactional processes are usually modelled with methods, 
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such as swimlane flowcharts, which visualize interfaces between interacting departments. 

According to Krajewski et al. (2016, p. 86), misunderstandings, inventories and errors are more 

probable to occur at these handoff points of flow units between functional areas, because they 

are spots where cross-functional coordination is at risk due possible silo mentality. Fig. 6 

illustrates an example of swimlane flowchart, in which three different functional areas 

contribute to the process. The example flowchart also includes two decision activities, which 

affect the process flow by creating parallel paths. If in the first decision activity the value of 

condition is not met, the flow unit returns to earlier activity. This feature in processes is known 

as rework (Damij & Damij 2014, p. 72; Dumas et al. 2018, p. 90). 

 

 

Figure 6. A swimlane flowchart (Dumas et al. 2018, p. 18). 

 

2.3 Process performance measures 

According to Laamanen & Tinnilä (2009, p. 29), process performance establishes an important 

connection between processes and organization’s strategy. Achieving operative and strategic 

objectives can be evaluated with performance measurements. According to Damij & Damij 

(2014, pp. 62 – 63) and Anupindi et al. (2006, p. 6),  performance measures can be used to 

achieve understanding of processes’ current state, to discover existing problems from them, to 

improve current processes or to create new ones, and to perform comparative analysis between 

process versions. Dumas et al. (2018, p. 59) define a process performance measure, also called 

a key performance indicator (KPI), as “A quantity that can be unambiguously determined for a 

given business process”. Process performance measures typically relate to following four 

dimensions: Time, cost, quality and flexibility. 
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As this research focuses in examining purchasing process quantitatively from the process flow 

perspective, further discussion about process performance is based on process flow measures. 

According to Anupindi et al. (2006, p. 41) and Damij & Damij (2014, p. 62), three key measures 

for process flow are cycle time, inventory and flow rate. 

 

Cycle time is the total time that is spent to complete one job from start to finish (Damij & Damij 

2014, p. 62; Dumas et al. 2018 p. 59; Harrington 1991, p. 123). Cycle time is also known as 

“flow time”, Anupindi et al. (2006, p. 42) define it more specifically as: “The total time spent 

by a flow unit within the process boundaries”. Anupindi et al. (2006, p. 75) state that reducing 

cycle time of a process is important to both the organization and the customer as it can increase 

responsiveness, customer satisfaction and financial performance. Harrington (1991, p. 123) and 

Laamanen (2001, p. 149) agree on the cycle time importance, and add that improvements in 

cycle time often lead or relate to freed resources, decreased amount of rework and improved 

quality.  

 

Cycle time of every individual flow unit can vary substantially, typically because of differing 

characteristics between flow units. Average cycle time for a process can be calculated by 

measuring cycle time of every individual flow unit over specified time period and then 

computing the average of measured cycle times. Average cycle time can also be calculated for 

a single process activity depending on the set boundaries. (Anupindi et al. 2006, p. 78; Dumas 

et al. 2018, pp. 58 – 59)  

 

Flow rate, also called throughput, reflects the number of flow units going through a certain 

point in the process per unit of time. Flow rate can also be described simply as the number of 

jobs per unit of time. Typically, flow rate differs between examined points within the process, 

as well as flow rate can change over time. Processes can also have multiple points of inflow 

and outflow. Process can be defined as stable, if average inflow rate is equal to average outflow 

rate in long term. (Anupindi et al. 2006, p. 43; Damij & Damij 2014, p. 64) 

 

Inventory, also called work-in-process (WIP), is the total number of flow units present within 

the process boundaries at certain point of time. The amount of inventory is dependent on process 

flowrate as the difference between inflow rate and outflow rate causes variation in inventory 
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over time throughout the process. When inflow rate is higher than outflow rate, the amount of 

flow units within the process increases. (Anupindi et al. 2006, p. 43; Damij & Damij 2014, pp. 

64 – 65) 

 

In a stable process, average cycle time, average flow rate and average inventory are directly 

related to each other through so-called Little’s law. It states that the average inventory equals 

the average cycle time times the average flow rate (Anupindi et al. 2006, p. 50; Damij & Damij 

2014, p. 65). Dumas et al. (2018, p. 266) consider flow rate more specifically as the process 

inflow, also called arrival rate, when utilizing the Little’s law. This law can be utilized to 

calculate the third measure, if two measures are known. The law also states that cycle time can 

be decreased by increasing flow rate or decreasing the WIP. 

 

2.4 Managing process flow 

According to Dumas et al. (2018, pp. 58 – 59), approaches to manage cycle time can focus on 

reducing average or maximal cycle time, ability to meet cycle time agreed with a customer or 

reducing variation in cycle time. This last aspect relates to process capability, which can be 

defined as the ability of the process to satisfy specifications set for it (Krajewski et al. 2015, p. 

134).  

 

According to Laamanen & Tinnilä (2009, p. 102) individual components of cycle time can be 

divided into preparation time, queue time, transportation time, processing time and inspection 

time. Another approach is to divide cycle time to theoretical cycle time and waiting time. 

Theoretical cycle time means the minimum amount of time that is needed to complete a process 

once (Anupindi et al. 2006, p. 80). Waiting time is the part of the cycle time where no work is 

performed to advance in the process. This can happen because synchronization is needed with 

other activity or input is expected from external party. Waiting time also includes time when 

resources are not available to perform activity for the flow unit, known as the queueing time 

(Dumas et al. 2018, p. 60). 

 

When process consist of several paths of flow, so called critical path can be identified by 

studying average cycle times of different paths. Critical path is the process path, which average 

cycle time is the longest (Anupindi et al. 2006, p. 81; Damij & Damij 2014, p. 68; Dumas et al. 

2018, p. 264). According to Krajewski et al. (2015, p. 201), process path or activity with the 
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longest total time per processed unit can also be called as the process bottleneck. Fig. 7 

illustrates a process with three parallel paths and their average cycle times. The middle path has 

the longest average cycle time; therefore it is the critical path in the process.  

 

 

Figure 7. A process with three parallel paths (Damij & Damij 2014, p. 75). 

 

Anupindi et al. (2006, pp. 88 – 89) introduce three main levers for managing cycle time in a 

process. First lever is to reduce work content in the critical path. This can be done by eliminating 

non-value-adding activities in the process, decreasing the amount of rework or by increasing 

the working speed. Second lever is to move work off the critical path. This can be accomplished 

by either moving work to another parallel path or by moving work to steps before or after the 

critical path. The third lever is to prioritize flow units that can be processed the fastest.  

 

Dumas et al. (2018, p. 273) note that processes perform differently depending on the workload. 

When the inflow rate increases significantly and resources remain the same, longer waiting 

times occur. According to Anupindi et al. (2006, p. 205), matching available resources with 

varying flow rate is a fundamental problem in managing process flows. Flow units may have 

to wait in buffers if resources required for processing them are not immediately available. This 

increases cycle times and the amount of inventory. To understand this phenomenon, queuing 

theory is shortly explained. 

 

A queue, also called a waiting line, is one or more flow units waiting to be processed. A queuing 

system includes one or multiple queues and a service provided by one or multiple servers. In 

single queue system, multiple servers process flow units from one queue. In multiple queue 

system, there is one queue for every server. Single queue arrangement is appropriate, when 

there are multiple servers available and they all can perform similar activities. This design 

utilizes resources evenly and serves customers in arriving time basis. Multiple line setup 
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performs best when servers perform only certain tasks, or the service need is special. Examples 

of single queue and multiple queue configurations are presented in fig. 8. (Damij & Damij 2014, 

pp. 101 – 102; Dumas et al. 2018, p. 273) 

 

 

Figure 8. Queuing system configurations (Damij & Damij 2014, p. 102). 

 

Queues occur because of momentary imbalance between demand and process capacity to 

provide service. Capacity in process is defined as the maximum sustainable flow rate (Anupindi 

et al. 2006, p. 102; Krajewski et al. 2015, p. 156). Process capacity depends on its resources 

and resource pools. A single unit, person or machine, can be called as resource unit. While, 

resource pool is a set of resource units that can perform same activities (Anupindi et al. 2006, 

p. 102; Damij & Damij 2014, p. 77). According to Anupindi et al. (2006, p. 102), another reason 

for waiting time, especially in service processes, is varying demand and processing time. 

Demand varies as the process flow units arrive at unpredictable intervals. Processing times vary 

due differences in flow units and working methods. 

 

Waiting time in the process can be decreased with following levers; decrease variability in 

arrival rate and processing time, increase capacity and synchronize available resources with 

demand. In service processes, variability in arrival rate is hard to affect. Therefore, focus should 
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be in processing time. Variability in processing time can be decreased with standardized 

operating procedures and training. Capacity can be increased by decreasing the arrival rate, 

increasing the number of resource units or by pooling resources. Resource pooling means 

merging separate resource units, or different resource pools to one single resource pool, which 

performs similar activities. Resource flexibility is an important factor, when considering 

resource pooling. (Anupindi et al. 2006, pp. 219 – 221) 
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3 INDIRECT PURCHASING 

 

 

Purchasing is management of the organization’s external resources so that the goods and 

services required to run, maintain and manage the organization’s activities are acquired under 

the most favorable conditions (van Weele 2014, p. 3). 

 

Direct purchasing includes purchasing of all goods, materials and components, which go into 

the manufacturing companies’ end products. While, indirect purchases cover the rest of the 

companies spend as they are all purchases that are not included or directly tied to the companies’ 

end products. Indirect purchasing provides inputs and resources to organizations’ secondary 

processes, while direct purchasing enables primary processes in organizations. (van Weele 

2014, p. 6; Iloranta & Pajunen-Muhonen 2015, p. 62) 

 

Purchasing has significant impact in companies' performance, from both economical and 

operational perspective as the purchased goods and services can cover major share of revenue 

in manufacturing organizations (Ritvanen & Koivisto 2007, p. 104). Johnson et al. (2015, p. 6) 

evaluate that purchase spend can range from 50 to 80 percent of the revenue in manufacturing 

organizations. This indicates the importance of purchasing to organizations as most of their 

resources are supplied externally.  

 

Contribution of purchasing can be divided to operational and strategic perspectives. Operational 

aspect includes the day-to-day actions with transactional and administrative nature, which 

concentrate on trouble prevention. Strategic contribution is future-oriented and searches for 

opportunities to provide competitive advantage.  Operational actions can be streamlined by 

routinizing and automatizing as many transactions as possible, allowing more resources to focus 

on the strategic contribution. (Johnson 2015, pp. 8 – 9) 

 

3.1 Characteristics of indirect purchases 

Indirect purchases have other challenging characteristics in addition to significant share of the 

total purchase spend. The classification of which goods and services belong to direct or indirect 

purchases and further categorization of indirect purchases varies between companies depending 
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on their businesses (O’Brien, 2015 p. 6). Still, similarities on the segmentation can be identified 

from the literature, which can be seen in fig. 9.  

 

 

Figure 9. Typical categories under indirect purchases. 

 

The diverse scale of purchases suggests challenges for designing efficient and effective 

processes and policies (Johnson 2015, p. 75). According to research by Andersson & Norrman 

(2002, p. 1), companies must analyze how different purchases and purchasing situations affect 

their purchasing processes. By recognizing those differences, companies can understand what 

resources, routines and expertise are needed to purchase goods and services in the most 

favorable way. Van Weele (2014, p. 7) agree that indirect purchasing consists high diversity of 

purchases by their character. For example, maintenance, repair and operating-items (MRO-

items) are often repetitive and low in value, while investment goods can have unique nature and 

be high in value. In addition, according to Ritvanen & Koivisto (2007, p. 161), services are 

starting to form significant portion of business and resources in manufacturing organizations. 

Services primarily acquired from external suppliers and trend is to purchase larger and more 

complex entities. Heikkilä et al. (2013, p. 9) state that traditional purchasing methods are 

usually not suited for purchasing services. This high variety in indirect area makes it difficult 

to perform purchasing through one process. 

 

Indirect purchases and purchases in general can also be categorized by their strategic 

positioning. Common tool to categorize strategic positioning of purchases is Kraljic’s matrix 

(Baily 2005, p. 13; Montgomery et al. 2018, p. 193). This approach is also called as portfolio 

analysis (Johnson et al. 2015, p. 301; Van Weele 2014, p. 80). In the matrix, purchased items 

are divided into non-critical, leverage, bottleneck and strategic areas by their importance to 
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organization and supply risk or complexity (Montgomery et al. 2018, p. 193). Kraljic’s matrix 

and typical aspects of different quadrants are presented in fig. 10. 

 

 

Figure 10. Kraljic’s matrix (Montgomery et al. 2018, p. 193). 

 

Other common burden in indirect purchasing, and especially for MRO-items, is so-called small-

order challenge or small-order problem. This means purchasing relatively simple goods or 

services with low expense and high volumes for large number of organization’s internal 

customers (Heikkilä et al. 2013, p. 156; van Weele 2014, p. 9). Simple ABC-analysis or Pareto-

analysis of purchase spend can reveal that 70 – 80 percent of transactions account only for 10 

– 15 percent of purchases by value (Johnson et al. 2015, p. 92). ABC-analysis is an analysis 

method in which data is divided into different categories. Usually there are three categories: A, 

B and C, but it is possible use more categories if needed. Pareto’s 80-20 principle states that 80 

percent of all results are caused by 20 percent of factors. Thus, focusing resources on the 20 

percent of factors means attacking 80 percent of results (Krajewski et al. 2015, p. 91). 

 

Handling of small orders in high numbers is a very laborious task if they are processed through 

the organization’s entire purchasing process as individual orders (van Weele 2014, p. 9). For 

small value purchases, costs of processing orders and delivering goods and services can be 

higher than the value of purchase itself (Johnson et al. 2015, p. 92). Relating to this issue, 

Monczka et al. (2005, p. 59) argue that purchasing functions can use 80 percent of their time 
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and resources to manage purchases which account for 20 percent of the total spend. Heikkilä et 

al. (2013, pp. 156 – 157) state that purchasing process for small value purchases is sensible to 

be center-led, standardized and automated, as well as organization-wide purchasing contracts 

should be utilized.  

 

Organizational challenges are also present in indirect purchasing as it creates value to the 

company’s internal customers, employees and functional areas, instead of external customers. 

Participation and cooperation are needed from the stakeholders in order to create value and 

establish well performing purchasing process (O’Brien, 2015 p. 5). According to Johnson et al. 

(2015, p. 55) indirect purchases are often left outside the structured purchasing process or the 

purchasing process is constructed in a decentralized manner.  

 

Decentralized purchasing structure is typical for companies with business-unit structure, where 

business-unit managers are responsible for own financial results. Therefore, stakeholder’s 

opinions highly affect the purchasing decisions or purchasing is completely performed by the 

business unit. One major disadvantage in decentralized approach is that different units within 

the same organization may negotiate with the same suppliers for the same products with 

differing prices and conditions (Iloranta & Pajunen-Muhonen 2015, p. 142; van Weele 2014, p. 

267). In centralized purchasing structure, all purchasing activities are coordinated by one central 

area. Therefore, purchasing department is responsible for processing requisitions, selecting 

suppliers, performing negotiations and establishing contracts (Benton 2007, p. 12). 

 

Purchasing outside of existing purchasing contracts and organization’s purchasing procedures 

is called as maverick buying (Karjalainen, Kemppainen & van Raaij 2009, p. 248; van Weele 

2014, p. 46). According to Iloranta & Pajunen-Muhonen (2015, p. 142), maverick buying cause 

shattering of purchases across large number of suppliers, without systematic reasoning in 

supplier selection. Benefits from purchasing volumes are not utilized and development of long-

term supplier relations become challenging. Maverick buying also causes issues in operative 

perspective. Tracking of purchases and deliveries becomes challenging or impossible, 

overlapping work occurs and life cycle management of purchases becomes problematic. 

Rothkopf & Pibernik (2016, p. 77) agree that maverick buying increases administrative and 

transaction costs in total, as well as it causes lost savings due the foregone economies of scale 

and information. According to Karjalainen et al. (2009, p. 253), maverick buying can have 
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following forms. Unintentional maverick buying occurs when internal user is not aware of 

purchasing policy. Forced maverick buying happens due practical reasons, such as contracted 

supplier does not offer needed items or services. Casual maverick buying means that employees 

are aware of the process but continues to act as they please. In well-intentioned situation, 

employees are aware of the process but think it is best for the organization to ignore preferred 

process. Johnson et al. (2015, p. 77) suggest that root causes for maverick buying should be 

identified and eliminated as they lead to higher total cost of ownership and undermine 

creditability of purchasing staff internally and externally. Total cost of ownership (TCO) 

presents the total of purchasing price and all the other purchase related costs, such as process 

costs, downtime, transportation, lost sales and warranty (Benton 2007, p. 125; Johnson et al. 

2015, p. 55). 

 

3.2 Purchasing process 

Costs, risks and value are managed by purchasing function through purchasing process. The 

nature of purchasing process is cross-functional as it is closely tied to organization’s key 

processes and it requires cooperation with various other functions, such as specifications with 

engineering, scheduling with operations and payments with finance. (Johnson et al. 2015, p. 

75) 

 

Purchasing process includes all activities that are needed in the purchasing of goods and 

services. Purchasing processes can vary greatly between different organizations and even 

within the organization depending on characteristics of the purchase. Still, sources agree that 

comprehensive purchasing process typically advances through following stages: identification 

and specification of need, supplier selection, negotiations and contracting, ordering, following 

up to secure appropriate delivery, receiving of goods and services, invoice payment actions, 

and monitoring supplier performance (Monczka et al. 2005, p. 34; Johnson et al. 2015, p. 75; 

Ritvanen & Koivisto 2007, p. 115). Van Weele (2014, p. 8) presents purchasing process model 

in six different stages, shown in fig. 11.  
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Figure 11. A purchasing process model (Van Weele, 2014 p. 8) 

 

In practice, all the purchasing process stages are gone through rarely. The number of stages in 

the process and their scale can differ depending on variables such as: purchase frequency, 

strategic importance, value, purchasing market, supply risk, and role of the purchasing function 

in the organization (Monczka et al. 2005, p. 34; van Weele 2014, pp. 24 – 25; Ritvanen & 

Koivisto 2007, p. 115). According to van Weele (2014, pp. 30 – 31), purchasing situations can 

be divided to three different types: new task situation, modified rebuy and straight rebuy. In 

new task situation, completely new product or service is bought from an unfamiliar supplier. 

This involves all steps in the purchasing process and occurs relatively rarely. Modified rebuy 

is performed when one of the variables, purchased product or the supplier, is unknown. In 

straight rebuy, known items or services are bought from a known supplier. Preferably, through 

periodically re-negotiated contract with supplier for specified goods and services. Most of the 

routine purchases should be performed as straight rebuys, which involve only the last stages of 

the process. 

 

Purchasing process starts when person or system in the organization identifies a need for an 

item or a service (Johnson et al. 2015, p. 78). Purchase need and its requirements are 

comprehensively considered through different aspects, such as criticality to organization, value 

and possibilities of supplier markets (Iloranta & Pajunen-Muhonen 2015). According to van 

Weele (2014, pp. 32 – 33), one of the first activities after the purchasing need is identified, is 

to define and document a purchase specification. It includes specifications of the quality, 

logistics, legal and environment, maintenance and target budget. Johnson et al. (2015, pp. 78 – 
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79) suggest that purchase specification should answer to question: “What, how much and 

when?” 

 

Purchase personnel need to know precisely what internal customer wants. Unclear descriptions 

and over specified materials, services, or quality levels lead to unnecessary costs. In addition, 

the greatest opportunity for purchasing department to affect the value creation in purchasing 

process is during the need specification and supplier selection stages. Established purchasing 

policy can promote or require the use of standardized items and selected suppliers, as well as 

provide procedures for special orders. Early involvement of purchasing team and suppliers can 

offer information, which can produce competitiveness through cost reductions and faster lead 

times. In the end, internal users, purchasing department and cross-functional teams all share the 

responsibility for accurate purchase specifications. (Johnson et al. 2015, pp. 78 – 79) 

 

Supplier selection starts after the purchasing specifications are defined. Supplier selection is 

considered as one of the most important stages in the purchasing process (Monczka et al. 2005, 

p. 33; van Weele 2014, p. 34). According to Johnson et al. (2015, p. 82) it includes two main 

tasks: identifying potential qualified suppliers and evaluating probability that purchase will lead 

to on-time delivery with adequate quality at lowest total cost of ownership. Suitable tools for 

selecting supplier range from a simple bid analysis to complex negotiations. Monczka et al. 

(2005, p. 33) highlight that purchasing department is responsible to determine how suppliers 

are selected and establish procedures when, how and by who negotiations are performed. By 

these actions, purchasing department retains the control of the overall process. 

 

Ordering means placing of purchase orders to suppliers relating to earlier arranged terms and 

conditions. Ordering can be performed by issuing individual purchase orders (POs) or a signed 

contract may act as the purchase order. POs can be issued electronically or by a telephone. It is 

suggested that every purchase is carried out with documentation, electronically generated or 

written. Form of the purchase order can vary between organizations, but in general, it should 

include at least a purchase order number, description of goods or services, order amount as 

units, price per unit and the expected delivery time. (Johnson et al. 2015, pp. 83 – 84; van Weele 

2014, p. 40) 
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After the PO is issued, supplier is usually asked to confirm purchase order after they have 

received it. Purchaser may follow up the purchase order to ensure that supplier performs as 

agreed on the purchase order and supplier’s order confirmation (Johnson et al. 2015, p. 85). 

Main reason to follow up orders, also called as expediting, is to avoid delayed shipments 

(Monczka et al. 2005, p. 33). 

 

The next activity in the process is to receive and inspect the delivered goods. According to 

Johnson et al. (2015, p. 86), the main activities and purposes in receiving of the delivery are 

following:  

 

• Confirm that the purchase order has arrived in right quantities and condition 

• Forward delivered goods to correct destination, such as to storage or user 

• To make sure that the delivery receipt is registered, and appropriate parties can access 

it 

 

After the supplier has delivered goods and services, an invoice is sent to purchasing 

organization. Invoices can be handled through an electronic system or by a paper-based process. 

Common process for handling invoices consists of matching data from the purchase invoice to 

both the purchase order and receiving of the purchase order. Accounts payable releases the 

payment, if everything is as agreed. Handling of invoices can be performed in purchasing or 

accounting departments, or those two can be aligned together. (Johnson et al. 2015, pp. 87 – 

88) 

 

Measuring supplier performance is considered as important post-purchase activity. Documents 

of the purchase orders, deliveries and invoices provide a basis for evaluating performance of 

suppliers. Measures usually relate to quality and delivery records, competitiveness and 

innovativeness (van Weele 2014, pp. 41 – 42). Monczka et al. (2005, p. 54) highlight that 

continuous measuring of supplier performance is key method to identify best suppliers, 

improvement opportunities and suppliers that are not performing well. 

 

Van Weele (2014, p. 42) states that, if these stages in the process are not effectively organized, 

problems usually occur relating to supplier deliveries or administrative tasks. Supply related 
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issues are usually considered as critical as they create risks for organization’s operational 

processes.  

 

3.3 Improving purchasing process 

Most companies use too much time and purchasing resources managing routine operative tasks, 

such as ordering goods and services (Iloranta & Pajunen-Muhonen 2015, p. 141; Monczka et 

al. 2005, p. 54). Operational processes can be streamlined, which allows more resources to 

focus on future-oriented search of opportunities to provide competitive advantage for the 

organization (Johnson et al. 2015, p. 9). In purchasing process design, strategic importance, 

value and repetitiveness of the purchase are held as major factors when considering how goods 

and services could be bought in the most efficient and effective manner (Johnson et al. 2015, 

pp. 90 – 91). 

 

Heikkilä et al. (2013, p. 155) argue that systematic spend analysis in indirect purchasing 

categories can reveal how much is spent to seemingly minor things, and how these small value 

purchases form large share of all the purchasing and payment transactions. Transaction-level 

savings opportunities can be discovered by examining individual purchase orders and 

payments. Transactional-level analysis can provide information about potential opportunities 

in purchase order and invoice processing, contractual terms and payment terms. Payne & Dorn 

(2011, p. 47) agree, that process improvements are one of the main cost-saving opportunities 

besides cutting unit costs. Process improvements can result shorter processing times, lower 

transactions costs and increase support in the organization. Johnson et al. (2015, p. 92) suggests 

that by decreasing the amount of total transactions, such as requisitions to purchasing 

department, purchase orders to suppliers and processed invoices, resources are freed to 

contribute more to higher-value and critical purchases. 

 

According to Johnson et al. (2015, p. 90), organizations can improve efficiency and 

effectiveness in their purchasing process by considering the strategic positioning of the 

purchase in the early process stages. If the purchase is critical to the organization, committing 

resources, such as time, money and people, to purchasing process in cross-functional fashion 

makes sense. Communication between contributing teams should be established especially in 

the early steps of the purchasing process to support decision making. For strategic purchases, 

process effectiveness is more critical than process efficiency. While for non-strategic purchases, 
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value and repetitiveness drive decisions in the purchasing process. Small-value threshold 

should be established, as well as prequalified suppliers selected and informed for internal 

customers. Focus in the process is in the utilization of efficient purchasing methods and order 

placement. Practical demonstration of purchase process variations for critical and non-critical 

purchases is shown in fig. 12. 

 

 

Figure 12. A process for strategic and non-strategic purchases (adapted from Johnson et al. 

2015, p. 91) 

 

As earlier noted, purchase repetitiveness is another significant characteristic when choosing a 

suitable purchasing method. If purchase of goods or service is occasional, it makes sense to 

perform purchasing with as an individual order. When demand for purchase is repetitive, 

alternative process paths should be considered. Individual orders usually require all steps from 

the purchasing process. Thus, in high order volumes this creates lots of operative purchasing 

work and administrative work to organization through supplier selection, ordering and payment 

arrangements. Usually for repetitive purchases, contract is formed between purchasing 
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organization and supplier for a longer period and then POs are issued according to demand. In 

this case, POs are based on contract terms and there is no need for new negotiations along every 

purchase (Ritvanen & Koivisto 2007, p. 116; van Weele 2014, pp. 40 – 41). Purchasing 

contracts also ensure stable pricing and availability, as well as they can be used to utilize 

benefits from higher purchase volumes and decrease transaction costs with standardized 

purchasing process. In these situations, focusing resources to supplier selection is beneficial as 

its importance increases when long-term contracts are considered (Ritvanen & Koivisto 2007, 

p. 116). 

 

Van Weele (2014, pp. 40 – 41) suggests a catalogue agreement with determined specific 

supplier as an alternative to issuing purchase order for every requisition. Buyer’s and 

purchasing department’s tasks are to form agreement with supplier and establish an order 

routine between organization’s internal users and the supplier. In this solution, employees could 

order products and services directly from the selected supplier without involving purchasing 

department in the ordering phase. Meaning that ordering function is delegated to the internal 

customers in a controlled practice.  

 

Electronic catalogues and ordering systems can bring more purchasing transactions under 

contracts, producing benefits from combining purchasing power. These solutions can also 

significantly reduce the percentage of maverick buying by providing flexibility to internal users 

within the purchasing process (van Weele 2014, p. 46).  

 

Other solutions to repetitive and low value purchases are blanket orders or also known as 

systems contracting, purchase cards and vendor-managed-inventory solutions (Baily 2005, p. 

387 – 388; Benton 2007, p. 12; Johnson et al. 2015, p. 92). 

 

3.4 Purchasing process performance 

Van Weele (2014, p. 60) defines purchasing performance as: “The extent to which the 

purchasing function is able to realize its predetermined goals at the sacrifice of a minimum of 

company’s resources”.  
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Iloranta & Pajunen-Muhonen (2015, p. 360) state that transparent measures set clear targets for 

actions. If KPIs do not relate to real targets and are not lined with organization’s strategy, it is 

probable that targets are not reached. Good measures have following characteristics:  

 

• KPI is related to organization’s strategy and targets 

• KPI is simple and easily understandable 

• KPI is evaluated where actions and outcomes can be affected 

• KPI is balanced and broad enough to cover actions 

• KPI is utilized in continuous improvement 

 

Diversity of purchased goods and services create need for different kind of measures for 

purchasing process and supplier performance. Earlier presented Kraljic matrix offers a base for 

straightforward measuring guidelines. Measures regarding occasional suppliers, routine and 

non-critical purchases should be related to purchase process flow, simplicity and error-rate as 

the category target is to streamline purchasing. In leverage category, as the purchased items and 

services are more valuable and have high-volume, measures related to costs, savings and 

inventories become more important. Although, process efficiency measures are still relevant 

due high number of orders and invoices. With bottleneck purchases, critical measures are 

related to availability and total cost of ownership. Measures for strategic purchases should focus 

on long-term benefits and profit effects, innovation rate, continuous increases in 

competitiveness, and development of new business models. (Iloranta & Pajunen-Muhonen 

2015, pp. 311 – 313) 

 

Intensive management and large scale of measuring of suppliers and purchasing processes 

require plenty of time and resources. Therefore, more close control and accurate measuring 

should be targeted on suppliers and processes, where utilized resources can create the most 

value. (Iloranta & Pajunen-Muhonen 2015, p. 312) 
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4 MATERIALS AND METHODS IN CURRENT STATE ANALYSIS 

 

 

Purchasing process of indirect purchases in the case company was studied in the empirical part 

of this research to get better understanding of the process and find improvement areas in it. 

Current state analysis focused in the pre-order stages of the purchasing process and consists of 

following main sections: Modeling of current purchasing process and analysis of the purchase 

spend and process performance. This chapter explains the materials and methods which were 

used in the current state analysis. 

 

In this study, a purchase order was defined as the flow unit. Process boundaries were set as 

following in the current state analysis: Process starts when a purchase need is identified and 

ends when the purchase order is issued to a supplier. Purchasing process in the current state 

analysis is considered as an ordering process and sub-processes are also called as order types.  

 

Purchasing process for indirect goods and services in the case company is cross-functional by 

its nature. Purchasing department has the main responsibility of the process, while high number 

of internal users from many functional areas, receiving and finance departments also contribute 

to the process in daily manner.  

 

4.1 Documents 

Parts of the purchasing process are documented and there are several work instructions related 

to purchasing activities in the case company. However, purchasing management and purchasing 

process are not comprehensively described in any document. Following documents were 

utilized in this research: Purchase requests instruction (Document 1, 2019), Management of 

spare parts-items (Document 2, 2020) and Ordering spare part-items through purchase 

proposals (Document 3, 2019).  

 

Purchase request instruction is meant for people creating and accepting purchase requests. 

Instruction includes responsibility chart for activities within the purchase request process, short 

description of tasks within activities and detailed instructions how internal users can create 

purchase requests in purchase request portal. Purchase request instruction does not discuss 
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about procedures in need specification or supplier selection. Documented process flowchart is 

presented in fig. 13 and responsibility chart for the subprocess can be seen in appendix 1.  

 

 

Figure 13. Documented purchase request process (Adapted from Document 1, 2019) 

 

Document 2 and Document 3 discuss about the management and purchasing of spare parts 

which are itemized in the company’s ERP-system. As to mention, spare parts are only one sub-

category within category of factory equipment & consumables and do not cover all items in the 

ERP-system. Therefore, these documents could not be unambiguously applied to all purchases 

related to ERP-items. 

 

Other relevant documents related to purchasing in the case company consider supplier 

management process and supplier performance evaluation. However, they are not currently 

applied to the indirect purchasing and therefore those documents were not further utilized in 

this research. 

 

Separation between direct and indirect purchases in this research was made based on the case 

company’s supplier categorization. In the case company’s ERP-system, suppliers are divided 

into direct and indirect suppliers. Direct and indirect areas are also further separated into 

categories and subcategories. Fig. 14. shows the purchase categorization which was used in this 

research. 

 

 

Figure 14. Indirect purchasing categories in the case company. 
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4.2 Modeling of the purchasing process  

Modeling of current purchasing process was performed utilizing qualitative research methods. 

Unstructured interviews, discussions and observation were used to support existing 

documentation. List of the conducted unstructured interviews with dates and involved persons 

are shown in the appendix II. 

 

Purchasing process was modeled with swimlane flowcharts. As the purchasing process is a 

cross-functional process, swimlane flowchart provides good overview of different contributing  

functional areas and their activities. Flowcharting were drawn with Microsoft Visio – modeling 

software. Flowchart shapes that were used in process modeling are represented in fig. 15. 

Flowcharts were drawn only at activity level for two reasons. First, detailed procedures are not 

defined in the task-level. Second, modeling a major process on task-level creates a complex 

flowchart. 

 

 

Figure 15. Flowchart shapes used in process modeling.  

 

4.3 Process analysis 

Purchasing process and purchasing spend in the case company were analyzed with numerical 

data. Quantitative analysis consisted of the following steps: Data collection, measurements and 

statistical analysis.  

 

4.3.1 Data collection 

Quantitative data in this research was historical data collected from the company’s ERP-system 

by exporting different tables to Microsoft Excel. Different ERP-tables included data of the 

purchase orders, purchase requests, suppliers and timestamps of activities related to purchasing 

process. In addition, purchase invoice data was collected to evaluate the share of purchases 

which have been made without issuing purchase order through ERP-system. In this research, it 
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is considered that purchasing is not done through the ERP-system, if processed invoice is not 

matched to existing purchase order with a purchase order number.  

 

Timestamps were available for purchase orders and requests entering the system; finishing, 

accepting and converting purchase requests to purchase orders, and for the moment when 

purchase orders were issued to the suppliers.  

 

During the data collection phase, it was noticed that historical data is not available for purchase 

proposals of the ERP-items as the proposals are refreshed once every day. Also, there was no 

data in ERP-system from the activities that have been made before creation of the purchase 

request. Timestamps of different activities and the order type in purchase order and invoice data 

are created by the system and these columns cannot be modified afterwards. Other data fields 

can be modified after the purchase order is issued. Dataset is a sample from selected time period, 

including data present when it was exported. All data tables were exported from the ERP-

system during the same day. 

 

Exported data included all purchase orders, purchase requests and purchase invoices, which had 

entered the system between 1.1.2019 – 31.12.2019. Timestamps for purchase orders and 

requests were collected from the same time period. Supplier data included all suppliers in the 

ERP-system. Different data tables were then merged in Microsoft PowerBI by purchase order 

numbers and supplier numbers. The merged order data was then filtered to indirect purchases 

orders and requests, which have entered the system and issued to the supplier through ERP-

system between 1.1.2019 – 31.12.2019. The purchase invoice data was filtered to invoices of 

indirect purchases, which have entered the ERP-system between 1.1.2019 – 31.12.2019 and 

been processed before the data was exported from ERP-system. The final dataset in this 

research included 4 958 purchase orders and 10 770 purchase invoices. 

 

The final dataset included both discrete and continuous variables. Purchase order number, 

purchase invoice number, order type, purchasing category and supplier number were discrete 

variables. Value of purchase orders and purchase invoices was continuous variable presented 

in euros with scale starting from zero. 
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4.3.2 Measurements 

Measurements for process flow were done based on the timestamps of different activities. 

Utilized measures for process flow were cycle time, flowrate and WIP. Cycle time was 

calculated for all purchase orders by computing the difference in working days between the day 

they entered ERP-system and were issued to supplier through ERP-system. Weekends were not 

included in the calculation and the minimum value for cycle time in this calculation was one 

day. Therefore, if purchase order was created and issued to supplier during the same day, value 

for cycle time is one day. 

 

Flow rate was calculated for two different points in the process; when purchase orders enter the 

process and when purchase orders are issued to the supplier. These points represent inflow and 

outflow of the process. Inflow and outflow rate were calculated as purchase orders per day. 

Flow rate over the whole time period of the data sample equals the number of purchase orders 

in the dataset. WIP was calculated by counting flow units that have been present within the set 

boundaries during a certain day. Therefore, unit for WIP calculation was purchase orders per 

day. Little’s law is applicable for these flow measures, when flow rate is calculated for flow 

units per day, cycle time is measured in days per flow unit and WIP is computed in flow units 

present per day. Minimum value for calculated flow rate and WIP was zero purchase orders per 

day. 

 

Other relevant measures that were used in the numerical analysis were count of purchase 

invoices and purchase orders, sum of purchase order value and purchase invoice value, count 

of purchase orders and sum of purchase order value per supplier. 

 

4.3.3 Analysis methods 

Data was divided into several segments to evaluate and find specific issues within the 

purchasing process and its performance. Segments were created for purchase order value and 

suppliers with ABC-analysis to illustrate different purchase characteristics. ABC-analysis was 

performed to purchase orders based on the value and to suppliers based on the purchase order 

count. Classes is purchases order ABC-analysis represent high, medium and low value 

purchases. In transaction-based supplier ABC-analysis, classes were utilized to evaluate effects 

of the purchase frequency.  
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Strategically important purchases cannot be separated from the historical data as there are no 

criticality measures established in indirect purchasing in the case company. Therefore, 

purchases were evaluated with existing indirect categories. Factory and facility are considered 

more critical than others as they relate to case company’s primary functions and can therefore 

risk the operational excellence. 

 

Cycle time was divided to classes to evaluate capability of the purchasing process. Established 

cycle time classes were one day, two to five days and over five days. Cycle time of one day can 

be considered as the theoretical process cycle time. Purchase orders with cycle time over five 

days, exceed the set assumption for ordering time. 

 

Variables in the data and computed measures are analyzed with common descriptive statistics, 

such as arithmetic average, minimum, maximum, standard deviation and coefficient of 

variation. Results are presented with tables, histograms, bar charts and donut charts. 
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5 CURRENT STATE ANALYSIS 

 

 

This chapter presents results of the research by explaining current state of the indirect 

purchasing process in the case company. Results divide into following main areas: Presentation 

of modeled order types in the purchasing process, spend analysis for the purchase orders and 

process flow analysis.  

 

5.1 Order types 

Four ordering subprocesses were identified in the case company. Three subprocesses are 

performed through ERP-system and the fourth subprocess includes all purchases that are made 

without issuing formal purchase order through ERP-system. Purchases through ERP-system 

can be divided to purchase requests, item orders and call offs. Purchase requests are created by 

internal users after the purchase need is identified, while item orders and call offs are used to 

purchase goods and services which are itemized in the ERP-system. Purchasing with purchase 

requests always involves multiple functional areas, while ordering routine for ERP-items is 

purchasing department dominant. Identified purchasing subprocesses are presented in fig. 16.  

 

 

Figure 16. Identified order types in company’s purchasing process. 

 

5.1.1 Purchase requests 

In purchase request subprocess, internal user or functional area identifies and specifies a 

purchase need, selects preliminary supplier and then creates a purchase request in a purchase 
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request portal. After the purchase request is finished in the portal, it is accepted or rejected by 

defined acceptor. If purchase request is accepted, it is then processed by purchase personnel 

and purchase order is issued to the supplier. Modeled purchase request subprocess is presented 

in fig. 17. 

 

 

Figure 17. Modeled purchase request subprocess. 

 

Purchasing department do not systematically involve in early steps of the purchase process. 

Form of purchase specification is not defined as it is only instructed that purchase request 

should include all needed information and documents related to the purchase need. Systematic 

procedures for selecting preliminary supplier are not defined in the process. Thus, purchase 

request can be created with suppliers present in the ERP-system or with an unknown supplier. 

When selecting preliminary supplier, internal users can contact suppliers and request for a 

quotation. Overall, procedures for need specification and selection of preliminary supplier are 

knowledge-based and they can vary between internal users and functional areas.  

 

Purchase request is created in a purchase request portal. Obligatory columns in the purchase 

request are supplier, proposed delivery date, cost center and explanation of the purchase. After 
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the request is completed, it needs acceptance. Acceptor is cost center responsible, member of 

the management group or managing director, depending on the purchase request’s value. 

Acceptors’ limits of authorization are clearly defined in the process document. (Document 1, 

2019)  

 

If the purchase request is accepted, it is ready to be processed by purchasing personnel. 

Purchase requests are directed to purchasers based on the defined handler of supplier in the 

ERP-system. Therefore, queues of accepted purchase requests arrange in multiple queue 

configuration as every purchaser has their own worklist.  

 

Processing of purchase request and issuing of a purchase order is performed by purchasing 

personnel. At minimum, processing of purchase request includes following tasks: Creating a 

purchase order from the request and filling necessary information to the purchase order. After 

that, purchase order can be issued to supplier through the ERP-system. Other tasks that 

processing of the purchase request usually involves are discussions, negotiations and 

contracting with the supplier, search for alternative suppliers, opening new suppliers to the 

ERP-system, clarifying specifications with the internal customer and postponing ordering of 

low value purchase orders in order to combine other purchase requests to same supplier. 

Systematic procedures are not defined on the task level. Meaning that in practice, what tasks 

are performed and how tasks are performed, varies depending on the purchaser’s judgement.  

 

5.1.2 Item-based orders 

For indirect purchases in the case company, items in ERP-system are created for goods and 

services, mostly for spare parts and other production related supplies. Ordering routine for these 

purchases do not involve need specification as it is defined before itemizing it to the ERP-

system. Usually items are created for repetitive or critical purchases. However, there are no 

defined procedures or policies in general, when or for what purchase needs items are created to 

the ERP-system. For spare part-items, it is defined that maintenance team is responsible for 

creating items to ERP-system (Document 2, 2020). 

 

Ordering routine for ERP-items start when ERP-system or item-responsible person identifies a 

need for a purchase and creates a purchase proposal to the system. ERP-system automatically 

creates a purchase proposal when inventory level of an item goes under set reorder-point 
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parameter. For services and visually controlled items, purchase proposal is manually created to 

the ERP-system. Difference to purchase requests in item-based orders is that, they do not need 

acceptance in ordering routine. Instead, acceptance is performed when item is created to ERP-

system. Purchase order is then created from one or more purchase proposals by purchasing 

personnel. (Document 3, 2019)  

 

Separation between item orders and call offs depend on contracting. If purchasing contract for 

ERP-item is established with a supplier and it exists in the ERP-system, system notifies this 

order type as a call-off order. If there is no contract, purchase order type is different. In this 

research, it is called as an item-order. 

 

For item-orders, PO processing includes at least filling necessary information to the purchase 

order. In addition, purchase history is typically checked. If there have not been purchases for a 

longer time, quotations for price and availability may be asked from potential suppliers. 

Systematic procedures are not established in the task-level. Therefore, procedures can vary 

between purchasers. For call-off orders, order quantity, delivery time, price and other terms and 

conditions are defined in the contract with the selected supplier. Therefore, purchase order 

should be ready to be issued immediately. Process flow in ordering routine for ERP-item based 

orders is presented in fig. 18. 

 

 

Figure 18. Modeled ordering routine for ERP-items. 
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5.1.3 Off-ERP purchases 

The fourth identified purchasing method consists all purchases, which are not ordered through 

the company’s ERP-system. For these purchases, there are no matching purchase order in the 

ERP-system for the processed purchase invoice. When invoice do not have a matching purchase 

order, finance department circulates the invoice to get acceptance for the payment. Current 

process documentation and instructions do not discuss about these purchases. According to the 

interviews and discussions, some of the invoices relate to established contracts with suppliers, 

in which the contract acts as the purchase order. However, as there is no systematic 

categorization method for these purchases, the share of contract-based purchases cannot be 

separated from the invoices without matching purchase order in the ERP-system. Individual 

invoices need to be manually researched through to possibly get additional information about 

the purchase. 

 

5.2 Spend analysis 

In total, 10 770 invoices for indirect purchases had entered the system during the year 2019 and 

been processed before the day of data collection. Fig. 19 presents the count and total value of 

purchase invoices with and without a purchase order number. From the total number of 

invoices, 58,06 percent of the purchase invoices included a purchase order number. From the 

total value of invoices, 42,44 percent included a purchase order number. 

 

 

Figure 19. Count and total value of purchase invoices with and without a PO number.  

 

In total, 4 958 purchase orders had entered the ERP-system and were issued to suppliers during 

the year 2019. Fig. 20 presents the count and total value of purchase orders issued through 

different order types. From the total number of purchase orders, the most were issued through 

purchase request process, while call offs were the least utilized ordering method. From the value 
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perspective, purchase requests accounted for the largest share and call offs’ share was the 

smallest.  

  

 

Figure 20. Count and total value of purchase orders issued through different order types. 

 

Donut charts in fig. 21 presents the dispersion of purchase order count and value to different 

indirect categories. Most of the purchase orders were related to the factory by count and total 

value. By purchase order count, facility was the second biggest category with the share of 13,61 

percent. By value, professional services were the second most valuable indirect purchasing 

category. 

 

 

Figure 21. The dispersion of purchase orders to different indirect categories by count and 

value. 

 

ABC-analysis was performed for purchase orders to evaluate effects of purchase value to 

purchasing process. Four classes were established; purchase orders in A-class represent for 50 

percent of the total purchase order value, B-class for 30 percent, C-class for 15 percent and D-

class for 5 percent of the total value. Results from ABC-analysis are shown in table 1. Columns 
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include share of the total purchase order value, share of the total purchase order count, as well 

as minimum, maximum, average and median value of purchase order within classes. ABC-

analysis expresses that 2,76 percent of the purchase orders by count accounted for 50 percent 

of the total purchase order value. On the other hand, 84,27 percent of all the purchase orders 

accounted for 20 percent of the total value. In total, purchase orders with value under 1000 

euros represent 54,96 percent of the transactions. 

 

Table 1. ABC-analysis of the purchase orders. 

Class % of total 
value 

% of PO 
count 

Min. Order 
Value 

Max. Order Value Average 
Order Value 

Median Order 
Value 

A 50 % 2,76 %    23 837,90 €     1 126 524,62 €     77 209,88 €     34 515,71 €  

B 30 % 12,97 %      4 662,31 €           23 759,48 €       9 907,15 €       8 581,00 €  

C 15 % 29,31 %         985,75 €             4 658,50 €       2 182,31 €       1 910,80 €  

D 5 % 54,96 %              2,77 €                985,61 €          388,55 €          330,00 €  

 

Classes from purchase order ABC-analysis were further analyzed with different order types. 

Fig. 22 presents the share of different order types by purchase order count within ABC-analysis 

classes. In every value class, most of the purchase orders were issued through purchase request 

process and the least as call offs. Share of purchase requests is notably higher in A-class, while 

between other classes, the share is similar.  

 

 

Figure 22. Share of different order types within value classes. 

 

ABC-analysis was also performed for suppliers based on the number of issued purchase orders 

issued during the year 2019. Target was to evaluate how ordering frequency to supplier affects 
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the purchasing process. Three classes were established; suppliers in A-class represent for 50 

percent of the total purchase order count, B-class for 30 percent, C-class for 20 percent of the 

total purchase order count. Results from ABC-analysis are shown in table 2, it includes share 

of the total purchase order count per class, count of suppliers within a class, as well as minimum 

and maximum count of purchase orders within a class. Supplier ABC-analysis expresses that 

purchase orders were issued to 652 different suppliers in total, while purchase orders issued to 

approximately five percent of suppliers account for 50 percent of the total purchase order count.  

 

Table 2. ABC-analysis of suppliers by count of issued purchase orders. 

Supplier 
category 

% of PO 
count 

Supplier 
count 

% of total 
supplier count 

Min. PO count 
per supplier 

Max. PO count 
per supplier 

A 50 34 5,21 % 35 174 

B 30 102 15,64 % 6 33 

C 20 516 79,14 % 1 6 

 

Supplier classes from ABC-analysis were further analyzed with order types. Fig. 23 presents 

the share of different order types within supplier classes. In every supplier class, most of the 

purchase orders are issued through purchase request process and the least as call offs.  

 

 

Figure 23. Share of different order types within supplier classes. 

 

5.3 Process flow analysis 

Following measures for process flow were computed: Cycle time, inflow rate, outflow rate and 

WIP. Table 3. represents average, minimum, maximum, standard deviation and coefficient of 
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variation over computed values of cycle time, inflow rate, outflow rate and WIP. Assumption 

for the purchasing process was that purchase orders are processed and issued to supplier within 

five working days. Average cycle time over all issued purchase orders was 3,46 days, while 

cycle times vary between one and 32 working days. Deviation of cycle time, WIP, inflow rate 

and outflow rate in the purchasing process are presented by histograms in Appendix III. 

 

Table 3. Calculated process flow measures of the purchasing process. 

Process flow measures Average Min.  Max. 
Standard 
deviation 

Coefficient 
of variation 

Cycle time [days] 3,46 1 32 4,48 129,47 % 

Inflow rate [POs/day] 19,24 1 41 6,84 35,55 % 

Outflow rate [POs/day] 19,75 3 51 8,55 43,29 % 

WIP [POs/day] 66,05 3 125 19,36 29,31 % 

 

Capability of purchasing process was analyzed based on the ordering time assumption of five 

working days. Donut chart in fig. 24 represents the occurrence of one working day, two to five 

working days and over five days cycle times. As seen, approximately 45 percent of purchase 

orders were issued within one working day, while ordering took over five days for 16,54 percent 

of the purchase orders.  

 

 

Figure 24. Capability of the ordering process. 

 

According to discussions, main reasons for long cycle times relate to tasks in the purchase order 

processing and to prolonged acceptance of purchase request. Typical tasks that can lead to long 
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cycle times are negotiations and contracting with suppliers, search for alternative suppliers, 

order postponement in order to combine orders, clarifying specifications with internal 

customers and different forms of rework. Also, waiting lines in the purchase order processing 

phase caused by lack of resources in the purchase department was noted as one reason for long 

cycle times. Based on the table seen in Appendix IV, creation and acceptance of purchase order 

took over five days for 206 purchase requests. Therefore, over five-day ordering cycle time was 

caused by the acceptance time itself in 25,12 percent of instances.  

 

Process cycle times and capability were further analyzed by comparing values between different 

order types, value classes from the purchase order ABC-analysis and supplier classes from the 

supplier ABC-analysis. Table in appendix V comprises average, minimum and maximum, 

standard deviation and coefficient of variation of measured ordering cycle times in different 

order types, value classes and supplier classes. 

 

From the different ordering types, average cycle time is longest for the purchase requests and 

shortest for call offs. Based on the coefficient of variation, highest variation in cycle times is in 

item orders and lowest is in call offs. Average cycle time in different order types is presented 

with bar chart in fig. 25. 

 

 

Figure 25. Average cycle time in different order types. 

 

Comparison of cycle times in different order types are represented in fig. 26 with stacked bar 

chart. Item-based orders have notably higher probability to be ordered in one day than purchase 

requests. Ordering took over five days for purchase requests in 23,75 percent of instances, while 
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cycle time of item orders was over five days in 4,76 percent of instances. All call off orders 

were issued within five days, and most of them were issued within one day.  

 

 

Figure 26. Cycle time comparison between order types. 

 

Value classes from the purchase order ABC-analysis were utilized to evaluate effect of purchase 

value to process cycle time. Bar chart in fig. 27 represents average cycle time in different value 

classes. Average cycle time is similar between lower value purchases. However, average cycle 

time increases in higher value classes. 

 

 

Figure 27. Average cycle time in value classes. 

 

Deviation of cycle times in different value classes are shown in fig. 28 with stacked bar chart. 

The share of one day cycle times is similar in B-, C- and D-classes, while in A-class the share 

of one day cycle times in notably lower. Occurrence of over five-day process cycle times 

increases towards higher value classes. Together, average cycle time of order types and 
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deviation of cycle times indicate a positive correlation between purchase value and process 

cycle time.  

 

 

Figure 28. Cycle time comparison between value classes. 

 

Supplier classes from the supplier ABC-analysis were utilized to evaluate effect of supplier 

repetitiveness in process cycle times. Bar chart in fig. 29 represents average cycle time in 

different supplier classes. As seen, average cycle time is longer when purchases are conducted 

to least frequently used suppliers. However, average cycle time between A-class and B-class is 

very similar. 

 

 

Figure 29. Average cycle time in supplier classes. 

 

Deviation of cycle times in different supplier classes are shown in fig. 30 with stacked bar chart. 

The share of over five-day cycle time is higher in C-class, than in A- and B-classes. Also, the 

share of one day ordering time is smaller in C-class, than in other classes. Average cycle time 
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and deviation of cycle times indicate that conducting purchases to the most infrequently used 

suppliers increases cycle time and probability of over five-day cycle time. 

 

 

Figure 30. Cycle time comparison between supplier classes. 

 

Bar chart in fig. 31 represents average cycle time in different indirect purchasing categories. 

Average cycle time is shortest in Factory-category, while the average cycle times are longest 

for categories of Other Indirect Purchases and Professional Services. 

 

 

Figure 31. Average cycle time in indirect purchasing categories. 

 

Deviation of cycle times in different purchasing categories is shown in fig. 32 with stacked bar 

chart. One-day ordering time occurred the most in the Factory-category and least in the Other 
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Indirect Purchases-category. Over five-day ordering time, which exceeds the set ordering time 

assumption, occurred significantly more often in categories of Professional Services, IT & 

Mobile and Other Indirect Purchases than in Factory, Facility and R&D categories. 

 

 

Figure 32. Capability comparison between indirect purchasing categories. 
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6 IMPROVEMENT AREAS IN THE PURCHASING PROCESS 

 

 

Improvement areas in the purchasing process are identified based on the performed current state 

analysis and key observations from the literature review. First in this chapter, results of the 

research are analyzed and discussed. After that, improvement areas within the purchasing 

process and potential actions to develop the performance of the process are presented.  

 

6.1 Analysis of the results 

Order types in the purchasing process are discussed first to evaluate how purchasing is 

performed in the case company.  Then, numerical results are considered to examine how 

purchasing process is currently performing. Finally, influence of the purchasing variables to the 

purchasing process are evaluated based on the process models and results from the numerical 

analysis. 

 

6.1.1 Order types in the purchasing process 

Based on the current state analysis, indirect goods and services are purchased through ERP-

system with purchase requests, item-orders and call offs, as well as notable share is purchased 

besides the ERP-processes. Purchase request subprocess usually involves all the main 

purchasing process steps which were noted in the literature review, except measuring the 

supplier performance. While for item-based orders, repeated ordering routine involves less 

stages as the purchase need is regulated by creating ERP-items. Call off-orders are the most 

standardized form of purchasing and involves the least process steps as in addition to defined 

purchase need, the supplier is selected and contracted for the ERP-item.  

 

When comparing purchasing methods in the case company to purchasing situations described 

by van Weele (2014, pp. 30 – 31), call offs act as straight rebuys as the purchase need and 

supplier is known. Item-orders can be considered as modified rebuys as the purchased good or 

service is known. Purchase request process has similarities to the new-task situation, as it can 

involve all purchasing steps, purchasing need can be new and supplier unknown. Although, if 

purchase need and supplier is known but items are not created to ERP-system, purchasing is 

still performed through the purchase request process. It was stated that the most of routine 

purchases should be conducted as straight rebuys. However, the spend analysis presented that 
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only approximately five percent of all the purchases orders by count in the case company were 

issued as call offs, while purchase requests were the most utilized order type by the number of 

purchase orders and value. Potential development target would be balancing the ratio between 

utilized order types by increasing the amount of call offs and decreasing the amount of purchase 

requests. 

 

Current state analysis also presents interesting outcome from the purchasing management 

perspective when results are compared the assumption that most of the purchasing is performed 

through the ERP-system. Approximately 42 percent of the invoices by count and 58 percent of 

the total invoice value did not have matching purchase order. Based on the maverick buying 

definition by Karjalainen et al. (2009, p. 248) and van Weele (2014, p. 46), purchase invoices 

which do not have matching purchase order or do not relate to contract established by 

authorized person, can be considered as maverick buying. One issue with invoices that do not 

have matching purchase order is that there are no precise data in the ERP-system, which would 

tell how purchasing related to the invoice have been performed. Invoices need to be individually 

examined to get more information about the purchase. In addition, there are no documented 

procedures related to the off-ERP purchasing. Due the lack of comprehensive data, the amount 

of contract-based purchases and possible maverick buying in off-ERP purchasing could not be 

measured in this research. It is also unknown how often purchasing department is involved in 

the acquirement of these purchases. 

 

Sources in the literature review highlighted the importance of the early stages in the purchase 

process. Especially need specification and supplier selection phases offer the greatest 

possibility for the purchasing personnel to contribute in the value creation. Current state 

analysis showed that in the case company, purchasing team does not systematically involve in 

the early stages of the purchasing process. In addition, it was identified that tasks are not defined 

and documented in the need specification, supplier selection and order processing steps, as well 

as that supplier performance is not measured in the indirect purchasing. Working methods are 

highly knowledge-based and can vary between different contributing persons and teams. These 

aspects are probable to cause lost opportunities and increase the number of performed non-

value-adding activities in the purchasing process. 
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6.1.2 Cycle time and capability 

Cycle time analysis showed that purchase orders processed as purchase requests have the 

longest average cycle time, while call offs are processed the fastest. Purchase requests also had 

the highest share of purchase orders with over five-day purchasing time. Results indicate that 

creating ERP-items and contracting them with suppliers shorten the average ordering cycle 

time. Also, these actions increase the probability of one day ordering time, as well as probability 

to the accomplish the assumed five-day ordering time. Contrast in purchasing cycle times and 

capability of different order types makes sense as the purchase request subprocess includes 

more steps compared to item-based orders and requires involvement of multiple functional 

areas during every purchase.  

 

Based on the critical path definition by Anupindi et al. (2006, p. 81), Damij & Damij (2014, p. 

68) and Dumas et al. (2018, p. 264), purchase requests can be denoted as the critical path in the 

case company’s purchasing process as it have the longest average cycle time. The same authors 

also pointed out that, to improve flow in a process, development actions should be directed to 

the critical path. Therefore, major improvement area from the process flow perspective is the 

purchase request process, as it is the critical path in the purchasing process. 

 

Process cycle time was analyzed with capability assumption, different order types, value and 

supplier repetitiveness. 45,1 percent of the purchase orders in the dataset were issued within 

one day, while approximately 17 percent of purchase orders exceeded the five-day cycle time 

assumption. From capability perspective, over five-day purchasing cycle time can be 

considered as an improvement area, while one-day purchasing cycle time can be seen as a 

target. 

 

Based on the interviews and discussions, following causes were identified within the critical 

process path that can lead to long ordering cycle time: negotiations and contracting with 

suppliers, search for alternative suppliers, order postponement in order to combine orders, 

clarifying specifications with internal customers, rework and waiting lines in the purchase order 

processing step. Occurrence of such causes could not be measured, as there not data from the 

tasks in the ERP-system. Thus, time spent on value-adding and non-value-adding tasks could 

not be separated. Neither the process cycle time could be divided into theoretical cycle time and 

waiting time with the existing data. When evaluating the identified causes, negotiations, 
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contracting and search for alternative suppliers can be seen as value-adding tasks within the 

purchasing process. The rest of the identified causes on the other hand are non-value-adding 

tasks, which could be eliminated to improve process flow. 

 

6.1.3 Purchase characteristics 

Authors in literature sources agreed that several purchasing characteristics such as value, 

strategic importance of the purchase and purchase frequency, have impact to the performed 

purchasing process. The number of stages in purchase process and their scale can vary based 

on the mentioned variables. Current state analysis showed that in the case company, 

documented purchasing process do not take differing purchase characteristics into account. For 

example, low value purchases are processed similarly than purchases with a high value, as well 

as services are purchased with same methods than non-complex goods.  

 

ABC-analysis revealed that approximately 84 percent of purchase orders accounted for only 20 

percent of the spend. Results from the ABC-analysis appear to be similar with the small order 

problem noted in the literature review. Heikkilä et al. (2013, p. 156 – 157) suggested 

standardization, automatization and utilization of organization-wide purchasing contracts for 

small value purchases. In general, processing low value purchase orders in high numbers tie 

resources to purchases which account only for a minor share of the total purchase spend. 

Especially the low value purchases, which are processed as individual purchase requests 

encumber the process. In the case company, approximately 60 percent of purchases in C- and 

D-classes were processed as purchase requests and only a minor share was issued as contract-

based call offs.  

 

Comparison of the average process cycle time in different value classes indicated that ordering 

purchasing time increases when value of the purchase order increases. This makes sense, as the 

negotiations and search for alternative suppliers However, as the purchasing team does not 

systematically contribute to the purchasing process until the order processing phase, it is 

possible that overlapping work is done between functional areas or in the worst case, value-

adding work is not done at all. Based on the analysis, utilizing strategic resources to three 

percent of the purchases would allow contribution to 50 percent of the purchase spend. 
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Performed supplier ABC-analysis also presented a pareto-effect, as 20 percent of the suppliers 

accounted for approximately 79 percent of the purchase orders. From the process flow 

perspective, results indicate that the use of nonfrequent C-class suppliers increases the process 

cycle time. In this case, one reason to the longer cycle time might be that in purchase processing 

phase, seldomly utilized suppliers are more probable to cause defects and extra work. For 

example, supplier information needs to be updated or a completely new supplier created to the 

ERP-system. Also, alternative supplier might be searched and selected to create value or to 

secure supply. Improvements in the process flow could be achieved by preferring the more 

frequently used A- and B-class suppliers. In addition, focusing on the smaller number of 

suppliers could also increase the purchasing power via higher volumes and therefore lead to 

savings in the long term. 

 

Numerical analysis showed that purchasing category has effect on the process flow as the 

average process cycle time differed between categories. Spend analysis presented that most of 

the purchases were related to the factory by order count and total purchase value. Purchasing 

cycle time was the shortest in the factory category, which is positive as the purchases in the 

factory category are needed to maintain operational excellence. However, results indicate that 

purchases in categories which have immaterial or service nature, have longer process cycle time 

and exceed the five-day ordering time in almost 50 percent of the cases. This suggest that 

service purchases in the case company might need alternative purchasing procedures as 

Heikkilä et al. (2013, p. 9) stated in the literature review.  

 

6.2 Suggestions for process improvements 

Several potential improvement areas in the case company’s indirect purchasing process were 

identified by evaluating results from the current state analysis. Identified key improvement 

areas are summarized in the following list: 

 

• Purchase request subprocess as it is the critical path in the purchasing process. 

• Purchasing process is insufficiently documented. 

• Purchasing department do not systematically involve in the early stages of the 

purchasing process. 

• Procedures for need identification and supplier selection are not defined, although they 

can be considered as the most important steps in the purchasing process. 
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• Supplier performance is not measured in the indirect purchasing. 

• High share of the purchasing is performed outside the documented purchasing process. 

• Significant amount of resources is spent to handle purchases, which account only for a 

minor share of the total purchase spend. 

 

To improve these identified areas, following development actions are suggested to the case 

company’s purchasing process: 

 

1. Increase purchasing team’s contribution to the early stages by creating a value threshold 

to prioritize resource utilization to high-value purchases and to simplify the purchase 

process for the low value purchases. For the high value and critical purchases, 

purchasing personnel should be systematically involved in the early stages of the 

purchasing process, TCO should be calculated and formation of cross-functional team 

might be considered. On the other hand, streamlining the process for purchasing low 

value goods and services would free up resources from the less critical matters. 

 

2. Increase purchasing team’s contribution to the early stages and decrease the use of C-

class suppliers by creating a list of preferred suppliers. The A-class suppliers from the 

current state analysis and suppliers with existing contracts constitute a solid basis for 

creating the list of preferred suppliers. In addition, establishing purchasing policy which 

promotes or requires the use of standardized items should be considered. 

 

3. Implement supplier performance measurement system used in the direct purchasing also 

into the indirect purchasing. Measuring supplier performance can provide useful 

information to more efficient and effective supplier selection. It would be sensible to 

start performance measurements with the preferred suppliers. 

 

4. Improve process flow by moving work from the critical path to another parallel path by 

creating ERP-items and contracting these items with suppliers. The greatest leverage 

can be found from the most repetitive purchases. It is advisable to start continuously 

measure the ratio between utilized order types and set long-term targets relating to it. 
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5. Improve process flow by eliminate non-value-adding activities in the purchase request 

process with comprehensive process documentation and by creating standardized 

methods for the need specification and supplier selection stages. 

 

6. Decrease waiting time in the purchasing process with resource pooling, multiple queue 

configuration and by synchronizing demand and capacity. It would be reasonable to 

start implementing these actions to purchases, which are non-complex, low valued and 

repetitive. To synchronize demand and capacity, continuously measuring and following 

the WIP and waiting lines will enable basis for sufficient process control.  

 

7. Establish convergent policy to off-ERP purchasing by clearly defining which purchases 

do not need matching invoice, documenting this policy and process, as well as setting 

up a measurement system to enable control in the longer term.  
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7 DISCUSSION & CONCLUSIONS 

 

 

This chapter compares the results of the research to the set research questions, discusses about 

the reliability and validity aspects of the research, summarizes the key conclusions and presents 

potential future research areas. In the case company, indirect purchases have had minor priority 

as the focus have been in the direct purchasing. Nevertheless, increasing spend, high number 

of purchasing transactions, pressure for cost savings and possible supply related risks have 

created a need for improvements in the indirect purchasing process. The main problem in the 

case company was inadequate knowledge of purchasing process’ current state in area of indirect 

purchasing. Based on this problem, objective for the research was set as following: “To 

understand and find improvement areas within the current indirect purchasing process in the 

case company.” 

 

Motivation for this research was that with a more efficient and effective purchasing process, 

better service can be provided to internal customers and organization’s day-to-day operations. 

Also, by improving the performance in the purchasing process, the amount of daily operative 

actions in purchase department can be decreased. Thus, purchasing resources are freed to 

contribute more in the more valuable, critical and strategic purchasing activities. 

 

In the current state analysis, case company’s purchasing process was first modeled and 

measured with collected data to understand how indirect goods and services are purchased. 

After that, process flow in the purchasing process and effects of the purchasing characteristics 

were numerically analyzed. Several improvement areas were found based on the current state 

analysis and suggestions for potential development actions were presented. 

 

7.1 Review of the research goals 

In this research, the main research question was set as following: “How process flow can be 

improved in the case company’s indirect purchasing process?”. Three sub-questions were 

established to support answering to the main research question and achieve the research 

objective. 
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The first sub-question: “How indirect goods and services are purchased?”, was answered by 

modeling the current indirect purchasing process and by analyzing yearly purchase spend. Four 

purchasing subprocesses were identified: Purchase requests, item orders, call offs and purchases 

which are acquired without processing and issuing a formal purchase order through the ERP-

system. Purchase requests are created by internal users after the purchase need is identified, 

while item orders and contract-based call offs are used to purchase goods and services which 

are itemized in the ERP-systems. Current state analysis showed that 63 percent of the purchase 

orders by count and 78 percent by value were processed as purchase requests, while only five 

percent by count and seven percent by value were issued as call offs. Analysis on the purchase 

invoices presented that significant share of all the purchases was not processed through the 

ERP-system, as 42 percent of the settled invoices by count and 58 percent of the total invoice 

value did not have a matching purchase order in the ERP-system.  

 

In this step, it was noticed that current purchasing process is inadequately documented, there 

are no defined procedures in the need specification and supplier selection stages, and that 

performance of the suppliers is not measured. One other finding was that purchasing team do 

not systematically contribute to the early stages of the purchasing process, in which would the 

highest potential to affect value creation. 

 

The second sub-question: “How is the purchasing process performing?”, was answered in the 

research by measuring and numerically analyzing the process flow in the purchasing process in 

the case company. Process boundaries were set as following in the current state analysis: 

Process starts when a purchase need is identified and ends when the purchase order is issued to 

a supplier. Cycle time, flow rate and WIP were selected as the key measures for the process 

flow. These measures were calculated by comparing timestamps collected from the ERP-

system. Variables in the data and computed measures were analyzed with common descriptive 

statistics. 

 

Process flow analysis showed that average cycle time in the purchasing process was 3,46 

working days, while it varied between one and 32 working days. Assumption in the case 

company was that purchase orders are issued within five working days. Based on the analysis, 

process took over five days for 17 percent of the purchase orders, while 45 percent of the 

purchase orders were issued within one day. From the purchasing sub-processes, purchase 
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requests had the longest average cycle time and therefore it is the critical path in the purchasing 

process. Thus, improvement actions should be directed to the purchase request process in order 

to improve flow in the process. 

 

The third sub-question in this research was: “How characteristics of purchased goods and 

services affect the process flow?”. Effects of the purchasing characteristics were analyzed with 

the yearly purchase order spend and process flow measures. The main characteristics, that were 

studied with the numerical analysis were purchase value, purchasing category and purchase 

frequency via suppliers. Modeled purchasing process showed that there are no defined 

procedures for differing purchasing characteristics. Results from the numerical analysis 

indicated that purchase orders with high value, in-frequently utilized suppliers, and categories 

with immaterial nature increase cycle time in the process. Performed ABC-analysis to the 

purchase orders also indicated signs of the small order problem, as 84 percent of the issued 

purchase orders accounted for only 20 percent of the purchase spend. When combined to the 

fact that most of the purchase orders are issued as purchase requests, this implies that significant 

amount of resources is spent to process purchases, which account only for a minor share of the 

total purchase spend. 

 

Objective of this research was achieved as several improvement areas were found from the case 

company’s indirect purchasing process. Identified improvement needs relate to the process flow 

and management of the indirect purchasing. List of potential development actions to improve 

the purchasing process was presented and are to be tested in the case company after completion 

of this thesis. These actions are mostly managerial decisions, which relate to definition of where 

existing resources are allocated, what procedures should be used and what is the comprehensive 

purchasing policy. Also, applying measurement system to purchasing would allow more control 

to the process flow in long term. 

 

As a conclusion, the main lever to improve process flow in the purchasing process is to develop 

the critical path in the process, which is the purchase request subprocess. The key development 

actions for the critical path would be moving work to another parallel path, elimination of non-

value-adding activities and decreasing waiting time in the process. These can be done by 

creating ERP-items and contracting these items with suppliers, documenting the purchasing 

process comprehensively and by creating standardized methods for the need specification and 
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supplier selection stages. As well as waiting time can be decreased with resource pooling, 

multiple queue configuration and by synchronizing demand and capacity.  

 

7.2 Reliability and validity aspects of the research 

Statistical analysis was used as the main quantitative research method to analyze process flow 

in the purchasing process. In addition to the literature review, unstructured interviews and 

discussions were utilized as the primary qualitative research methods to enable modeling of the 

current purchasing process, and to support data collection and measurements. Both qualitative 

and quantitative research methods were applied to ensure overall reliability and validity of the 

research.  

 

In the current state analysis, all purchasing department members and several persons from other 

teams who contribute to the purchasing process, were involved in the unstructured interviews 

and discussions. Data collection, measurements and analysis can be repeated by using the same 

constraints and methods that were defined in the chapter four. To increase reliability and 

validity of the collected data, unstructured interviews and discussions were held with 

development manager who is responsible for the ERP-system and with personnel from the 

purchasing team. Statistical analysis was performed on the purchase orders, which had entered 

and were issued through the ERP-system during the year 2019. Timestamps that were used in 

the process flow measurements, can be considered reliable as they are created by the ERP-

system and cannot be modified by users. However, situation is a little different for other 

purchase order data, as several data fields, such as value and supplier, can be changed in the 

ERP-system. 

 

From the validity perspective, process flow measurements used in this research include one 

notable issue. Differing from the set process boundaries, cycle time was calculated starting from 

the point of time when purchase orders had entered the ERP-system, not when the purchase 

need was identified. Meaning, that cycle time calculation started for purchase requests when 

the request was opened in the request portal and for item-based orders when the purchase order 

was created from the purchase proposal. The time that was spent between the need identification 

and creation of the purchase request was not included in the analysis. Similarly, the cycle time 

calculation for item-based orders did not involve time spent before the creation of the purchase 
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order. These sections of the process could not be included in the calculation as there were no 

historical data available in the ERP-system for these steps.  

 

Nature of qualitative analysis also constitutes some issues relating to reliability and validity of 

the research. Lacking process documentation and absence of defined procedures, as well as 

conducted unstructured interviews, discussions and observation leave room for different 

interpretations. One other issue with repeatability in interview and discussion based qualitative 

analysis is that people’s opinions can change over time, as well as possible variation in staff 

may result to alternated knowledge.  

 

As a conclusion, performed numerical analysis is reliable and valid to present process flow in 

the purchasing process under following conditions:  

 

• Purchase order is issued through the ERP-system 

• Process flow starts when purchase order enters the ERP-system and ends when purchase 

order is issued to supplier through the ERP-system. 

 

Validity of the suggested improvement actions and their effect to the process flow was not 

tested in this research. Suggested actions will be tested in the case company after the completion 

of this study.  

 

7.3 Suggestions for further research areas 

This research focused on the current state analysis of the purchasing process from quite broad 

perspective with an objective to find improvement areas. These found improvement areas were 

not profoundly studied further in this research. Therefore, are based on the identified problems 

and potential improvements, several further research areas are suggested for the future. 

 

Purchase request process was identified as the critical path, thus from the process flow 

perspective, improvement actions should be directed to get the most benefits. Similar research 

than this could be repeated, while focusing only on the purchase requests. This limitation would 

allow research to be performed in more detailed level. This could provide interesting 

information of value-adding and non-value-adding activities. Such as, how often negotiations 

or rework occur, and how these individual activities affect the process flow and overall 
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purchasing performance. As the ERP-system does not currently offer comprehensive task-level 

data, the collection of data should be selected and executed differently. 

 

Indirect purchasing in the case company has signs of the small order problem. Based on the 

literature review, purchasing tools and different purchasing strategies should be applied the 

small value orders to increase process efficiency. However, it was noticed that these aspects are 

absent in the current purchasing process. Potential further research related to this problem could 

include study of available efficiency tools in modern purchasing, evaluation of which of these 

tools would be suitable and economically beneficial in the case company, as well as how the 

selected tools could be implemented in the purchasing process. 

 

Analysis for invoice data showed that approximately 58 percent of the invoices by value did 

not have matching purchase order. Content of these invoices were not studied further in this 

research due the lack of comprehensive data. Further study on the invoices without matching 

purchase order can be seen potential as they present high share of the total purchasing spend. 

From the management perspective, valuable information could be gained by identifying and 

separating the amount of contract-based purchases from the possible maverick buying. 

 

This research focused more in the operative perspective of purchasing than in the strategic 

aspects, thus purchase order spend was analyzed by using only a few purchasing variables, 

which were available in the ERP-data. It might be valuable to invest resources to research, 

which would have more strategic perspective, as the strategic purchasing contribution can 

provide benefits and competitive advantage for the company in the long term. Strategic 

importance of the purchase, purchasing market and supply risk were noted in the literature 

review also as important purchasing variables. However, these variables were not analyzed in 

this research as there no existing data to support the analysis. Therefore, one potential research 

subject could be portfolio analysis for different indirect purchasing categories and suppliers, in 

which criteria would be created for the strategic importance, supply risk and purchasing market. 
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APPENDICES 

 

 

Appendix I. Documented responsibility chart for the purchase request subprocess. 

 

Activity Proposer Acceptor Buyer Logistics Finance 

Create request R, A   C   C 

Accept request I R       

Contact supplier C   R     

Create order I   R, A     

Receive goods I     R, A I 

Receive immaterial 
purchases 

R, A 

  

I 

  

I 

 

R = Responsible to do 

A = Accountable for results 

C = Consulted 

I = Informed 

 

Appendix II. List of the conducted unstructured interviews. 

 

Date Topic Involved persons 

8.10.2019 Purchasing management Senior Manager, Sourcing & Logistics  

15.10.2019 

Purchasing process 
Senior Manager, Sourcing & Logistics; 
Senior Buyer #1; Senior Buyer #2; Buyer 
#1; Buyer #2; Buyer #3 

30.10.2019 
Purchasing process; invoicing 

Vice President, Finance; Financial 
Manager; Manager, Finance & Control 

6.11.2019 ERP-system Development Manager 

19.11.2019 

Purchasing process; invoicing 
Senior Manager, Sourcing & Logistics; 
Financial Manager; Associate Accountant; 
Senior Buyer #1; Buyer #1 

16.1.2020 

Review of process models and tasks 
in the purchase order processing 
stage 

The whole purchasing team, 9 persons 

29.1.2020 Purchasing process The whole purchasing team, 9 persons 

  



 

 

Appendix III. Deviation of cycle time, WIP, inflow rate and outflow rate in the indirect 

purchasing process. 

 

Deviation of the ordering cycle times. 

 

 

 

Deviation of the WIP 

 

 

 

 

 

 

 

Continues  



 

 

Appendix III continues. 

 

Deviation in the inflow rate. 

 

 

 

Deviation in the outflow rate. 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix IV. The number of purchase orders in indirect purchasing with over and under five-

day acceptance time. 

 

 

 

 

 

Appendix V. Average, minimum and maximum, standard deviation and coefficient of variation 

of measured ordering cycle times in different order types, value classes and supplier classes in 

indirect purchasing. 

 

  
Average cycle 

time [d] 
Min. cycle 
time [d] 

Max. 
cycle time 

[d] 

STDEV. of 
cycle time 

[d] 

Coefficient 
of variation 

Purchase requests 4,54 1 32 4,95 109,21 % 

Item orders 1,70 1 29 2,83 166,32 % 

Call offs 1,06 1 5 0,36 34,46 % 

A-value class 9,10 1 31 8,1 88,94 % 

B-value class 4,60 1 31 5,78 125,71 % 

C-value class 3,02 1 30 3,73 123,54 % 

D-value class 3,15 1 32 3,98 126,42 % 

A-supplier class 3,09 1 32 4,14 133,95 % 

B-supplier class 3,10 1 30 4,35 140,31 % 

C-supplier class 4,93 1 31 5,14 104,31 % 

 

 

 

 

 

Acceptance cycle time Count of PO 

Over five days 206 

Under five days 4752 


