
 

 

 

 

 

 

 

 

PROJECT PROCUREMENT’S REQUIREMENTS FOR ENTERPRISE 

RESOURCE PLANNING SYSTEM 

 

 

 

 

 

 

Lappeenranta–Lahti University of Technology LUT 

Master’s degree programme in Industrial Engineering and Management, Master’s thesis 

2022  

Helka Tossavainen 

Examiner: Professor Janne Huiskonen 

  



ABSTRACT 

Lappeenranta–Lahti University of Technology LUT 

LUT School of Engineering Science 

Industrial Engineering and Management 

 

Helka Tossavainen 

 

Project procurement’s requirements for enterprise recourse planning system 

 

Master’s thesis 

2022 

76 pages, 8 figures, 2 tables and 3 appendices 

Examiner: Professor Janne Huiskonen 

 

Keywords: project procurement, enterprise resource planning system, complex supply 
chains 

 

Enterprise recourse planning systems are crucial part of large organizations procurement, 
and its importance is seen to increase as the world digitalizes and the pace gets faster in 
project procurement. Generally, ERP systems, also the studied system SAP S/4HANA, are 
focused more on repetitive procurement and optimizing warehousing. Due to the project 
procurements characteristics of being fast paced procurement in everchanging environments 
with variating items and supply chains, it needs special features from the system to work 
efficiently. This research studies project procurements requirements for the new ERP system 
to be built in the case company. 

 

This study was conducted using qualitative research methods. Firstly, it presents literature 
review of the topic to gain broad understanding. The case company’s requirements are 
collected with semi-structured interviews and given results prioritized with survey.  

 

The study results suggest twelve development areas or topics to be considered when new 
system is built. The topics are revolving around automatizing of certain processes, and 
requirements for more interactive and supporting system, but the requirement of flexibility 
unites those all.   
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Toiminnanohjausjärjestelmät ovat keskeisessä roolissa suurten organisaatioiden 
hankintaorganisaatioissa, ja niiden merkityksen nähdään kasvavan maailman 
digitalisoituessa ja projektihankinnan aikataulujen nopeutuessa. Yleisesti 
toiminnanohjausjärjestelmät, myös tässä tutkimuksessa käsitelty SAP S/4HANA, ovat 
keskittyneet toistuvaan hankintaan sekä varastotasojen optimointiin. Koska 
projektihankinnalle on ominaista nopeatempoinen hankinta jatkuvasti muuttuvassa 
ympäristössä erilasille tuotteille ja toimitusketjuille, se vaatii toiminnanohjausjärjestelmältä 
erikoisominaisuuksia toimiakseen tehokkaasti. Tämä tutkimus tutkii projektihankinnan 
vaatimuksia uudelle toiminnanohjausjärjestelmälle kohdeyrityksessä. 

 

Tämä tutkimus tehtiin hyödyntäen kvalitatiivisia tutkimusmenetelmiä. Ensin tutkimus 
esittelee kirjallisuuskatsauksen aiheesta laajan yleiskäsityksen saamiseksi. Kohdeyrityksen 
vaatimukset järjestelmälle kerätään puolistrukturoiduilla haastatteluilla ja sen tulokset 
priorisoidaan kyselyn avulla.  

 

Tutkimuksen tuloksena saadaan kaksitoista kehitysaluetta tai -aihetta, jotka suositellaan 
huomioimaan uutta järjestelmää rakentaessa. Aiheet keskittyvät tiettyjen prosessien 
automatisointiin sekä vuorovaikutteisemman ja tukevamman järjestelmän ympärille, mutta 
vaatimus joustavasta järjestelmästä yhdistää kaikkia suosituksia.   
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1. Introduction 

The decade of 2020s has demonstrated huge, earlier mitigated, risks in all global 

organizations’ supply chains and by that also in procurement. In addition to challenges 

caused by COVID-19 pandemic, Russia’s invasion to Ukraine resulted massive disruptions 

to already complex and fragile supply chains and raw material price increases (Laakso 2022.) 

Sitra’s megatrends forecasts that the role of technology continues to grow, and sustainable 

but efficient development is needed more than ever. (Dufva et al. 2020, 59-64.) If all cards 

are played well, ERP systems can be supporting creating the future with organizations by 

helping with operational issues on whole new level. In the following chapters the 

requirements of project procurement for ERP system are discussed in the later introduced 

mining industry company.  

 

1.1. Background 

After Metso Minerals and Outotec merged on June 2020 Metso Outotec Finland Oy (later 

Metso Outotec) was created (Metso Outotec 2022a). Metso Outotec is a frontrunner in 

sustainable technologies, end-to-end solutions and services for the aggregates, minerals 

processing and metals refining industries and delivering projects globally. The company 

employed over 15 000 people around the world with more than 50 countries presence. In 

2021, Metso Outotec accomplished 4,2 billion euro sales with operating profit of 425 million 

euros (Metso Outotec 2022b.) This thesis is conducted on behalf of Metso Outotec as a pre 

study for SAPphire, Metso Outotec ERP Business Program. SAPphire consolidates the two 

legacy SAP solutions and harmonizes business processes using SAP S/4HANA technology.  

 

Enterprise resource planning (ERP) systems are comprehensive information systems aiming 

to integrate business processes and different functions in organizations and efficiently 

manage their recourses. Haddara (2014, 395) states that the emergence of ERP systems has 

been one of the most important IT business innovations during the last decade. By integrating 

ERP system company can reduce costs, optimize business processes and increase the 
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changes of business growth (Khamtanet et al. 2017, 91.) Roul (2021) claims that ERP 

operational costs for 23% percent and has plenty of other competitiveness-enhancing 

features for many business functions including procurement. 

 

As the world has revolved around us, the standards for company’s procurements agility have 

risen due to growing competition and changing global market (Rane et al. 2020, 257.) The 

supporting role of ERP has also developed, but when compared to regular repetitious 

procurement, there are differences in the way that CAPEX project procurement needs and 

can be supported by ERP system (Ares prism 2022.) In the case company’s project 

procurement team, procurement is done globally for various technologies and the thesis 

studies how ERP could support it. 

 

1.2. Research objectives and limitations 

The research objective of this thesis is to discover the main challenges and weaknesses of 

Metso Outotec’s current ex-Outotec’s ERP system and present the possibilities and ideas 

that the new SAP S/4HANA solution can offer for project procurement. This thesis 

introduces the theories of project procurement and ERP systems to gain understanding about 

the special features to consider how the main subjects can be supported by the chosen 

system’s solutions. As an outcome of this thesis, the company and project SAPphire has the 

challenges of current processes and optimal end solution ideas for project procurement for 

the future system identified. Also, a long list of other system and project procurement 

processes development ideas raised during the study are presented. The main research 

questions of this thesis are the following: 

 

1. What are the specific features of project procurement? 

2. What is ERP and what new possibilities the chosen ERP system can offer for project 

procurement? 

3. How SAP S/4HANA can support project procurements processes in the case 

company? 
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As the project SAPphire includes all Metso Outotec’s business processes and business value 

streams, this thesis only discusses project procurement’s part under Source-to-Pay business 

process and Projects business value stream. The thesis focuses to process analyzing for 

current processes and process designing for the new system. Other, later, parts of project 

SAPphire such as deploying the system and data migration are not included in the scope of 

this thesis. This thesis focuses on direct procurement and indirect procurement is not 

considered. The point of view when discussing project procurement is suitable processes and 

solutions for mining industry, but the research conclusions can be beneficial for other 

industries also with complex global supply chains. 

 

1.3. Methodology and data 

This thesis is conducted as a qualitative study. The thesis includes two sections. The first 

section is a literature review that presents the research and theoretical background for project 

procurement and ERP systems. Literature review material scope includes scientific articles, 

publications, books and internet sources. The first section’s objective is to give the second 

section a sound groundwork. The second section is an empirical study on how the presented 

ERP solutions can support project procurement processes.  

 

The main research methods of the empirical part of the thesis are a semi-structured 

interviews and a survey. A total amount of 5 project procurement employees and current 

systems utilizers participated in the interviews. Interviewees had different backgrounds and 

their level of experience of ERP systems and project procurement work history varied from 

few years up to ten years. In total, 6 interviews were held for project procurement team 

members and the survey was sent to all project procurement team members who are utilizing 

SAP in their daily work, including the Head of Procurement.  

 

The mentioned methods were chosen to gain broad knowledge about the topic. Firstly, the 

aim of the semi-structured interviews was to gather main challenges, wishes and best 

practices. Also, semi-structured interviews are proven to be effective data gathering method, 
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when answers to research topics are going to be multilateral (Hirsijärvi et al. 1997, 205). To 

gain more detailed knowledge about the whole team’s perspective on found factors, a survey 

was conducted. 

 

1.4. Structure of the thesis  

This thesis includes seven main chapters which are presented in Table 1. The aim of this 

sub-chapter is to provide information about thesis content in a structured order. The main 

chapters include sub-chapters except the chapter conclusions. 

Table 1. The inputs and outputs of this thesis’s main chapters.  

Input Chapter Output 

Introducing the main research 

problems, providing general 

background for the topic and 

the scope of the thesis 

Introduction 

Background, relevance of the 

topic, research’s objectives 

and limitations, research 

methodology, data gathering 

methods, structure of the 

thesis 

Presenting theoretical basis 

and literature findings of 

project procurements main 

characteristics 

Project procurement 

Broad understanding of 

project procurement generally 

and in Metso Outotec 

Presenting theoretical basis 

and literature findings of ERP 

systems in general, presenting 

the main features of SAP 

S/4HANA 

ERP systems 

Extensive understanding of 

ERP systems, SAP S/4HANA 

and its potential for 

supporting project 

procurement 

Introduces the selected 

research methodology and 

data collection methods 

Research process 

After this chapter, reader will 

have clear view of the 

research process and data 
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collection and processing 

completed during the study 

Presents the findings from 

interviews and survey 

Project 

procurements 

current state 

presented trough 

interview and survey 

findings 

 

Comprehensive 

understanding of challenges 

and best practices in current 

processes and possibilities of 

new ERP system 

The topics resulted from 

survey are discussed and 

developed further 

Discussion 

The focus points for the 

project building new ERP 

system are presented to 

project procurement to 

succeed in the new system 

Presenting the overall 

outcome and summary for the 

research questions 

Conclusions 

Answers to research 

questions, overall research 

outcome, insights to the 

future 

 

The first chapter introduces the background of the study and the relevance of the topic for 

the reader. Also, a brief introduction to research’s scope and chosen methodology is given 

in addition to structure of the thesis. In the second chapter theoretical background for project 

procurement is presented to gain understanding project procurements special characteristics 

in general and in Metso Outotec. Third chapters aim is to present and give the reader 

understanding of ERP systems, focusing on procurement related functions. Since the ERP 

system is chosen already, this chapter also introduces the special features of SAP S/4HANA 

and how it differs from the system used currently. 

 

The fourth chapter presents the research methodology and the reasons why those were 

selected. It also explains further the data collection and processing process and therefore acts 

as a link between the theoretical and empirical parts. In the next chapter, project 

procurements current state, including experienced challenges, best practices, recognized 
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manual or repetitive work and development ideas, trough the interview findings and survey 

are presented.  

 

The discussion chapter focuses on the focused topics resulted from the survey and combines 

the theoretical findings with the knowledge gathered from the interviews and survey. It also 

discusses the topics and ideas further. Furthermore, the business benefit possibilities arising 

from the project are discussed. Lastly, in conclusions chapter main findings are presented as 

well as the overall research results with answers to research questions.  
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2. Project procurement  

This chapter introduces a theoretical basis for project procurements main characteristics to 

gain understanding about the topic in general, as well in Metso Outotec. In this chapter, first 

project procurement is defined and it’s special features. Also, other terms such as project 

procurement management and capital equipment procurement are introduced as a way of 

defining the project procurement type exercised in the case company. After that, the project 

procurement process is described. In addition, fields specific characteristics of mining 

business are considered.  

 

2.1. Project procurements characteristics 

Earlier manufacturing industry has usually processed standardized end products by 

machines. Therefore, procurement that time was a combination of purchasing of raw 

materials and machinery required for manufacturing. Iloranta et al. (2015, 58-61) observes 

that the described model cannot be utilized as the procurement spectrum and complexity has 

risen to new level in modern procurement. The diversity of requirements, objectives, 

solutions and practices in modern procurement requires identifying different categories.  

 

Procurement can be categorized in multiple ways and Iloranta  et al. (2015, 58-61) presents 

one where procurement is divided to five main categories. This model was chosen as it 

differentiates the categories the most descriptive way for this thesis. The five main categories 

are: 

1. repetitious production procurement  

2. project-type production procurement 

3. investments 

4. indirect procurement 

5. tradable commodity procurement 
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Each of the main category follow different logic and has varying characteristics. Due to this, 

each category requires a different internal approach in organizations. This categorization is 

only based on organizations internal needs and doesn’t consider the differences in supply 

market of the procured items, services and recourses. (Iloranta et al. 2015, 59-61.) As the 

thesis discusses the procurement only from the perspective of project procurement, other 

main categories are introduced shortly after project-type procurement to gain understanding 

of the main differences.  

 

Project-type production procurement covers the procurement of materials, services and 

subcontracting for this type of production or business. Complex and global supply chains 

are common in this type of procurement. Due to that local supplier base and stakeholders are 

often new. Iloranta et al. (2015, 60-61) identifies that project-type procurements 

characteristics are the variable content and circumstances in every project. In addition, 

usually the pace is fast, and schedule is usually tight to execute the procurement phase. In 

project-type production procurement, three separate procurement phases can be identified. 

According to Iloranta et al. (2015, 60-61) the three phases are first supplier base and cost 

level rough mapping when offering the project for client, second more detailed mapping 

when project is decided to implement, and third phase includes the supplement procurement 

during the project as the scope is fully discussed in detailed level. The process steps of 

project procurement in Metso Outotec are covered later in the chapter 2.4.1. Project 

procurement process in Metso Outotec. 

 

Repetitious production procurement contains the procurement of materials, subcontracting 

and services for the type of production. In serial production the main features of procurement 

are repetitiveness and continuousness as these factors are important for effective production 

flow. Internal target is usually to optimize the stock levels, lead times, tied-up capital. 

(Iloranta et al. 2015, 60.) 

 

Investments are executed to ensure operating conditions and are sometimes forgotten 

procurement category. This creates a risk that procurement excellence of procurement 

organization is not fully utilized. There are similarities to project procurement, as 
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investments are one-time, large purchases, but it differs from indirect procurement due to 

senior managements extra attention. Indirect procurement includes the purchases that 

doesn’t directly relate to end product. These purchases are also usually not organized and 

includes broad scope, e.g., occupational health care, buildings, infrastructure, office 

supplies, IT services and licenses. (Iloranta et al. 2015, 61-64.)  

 

Iloranta et al. (2015, 65-66) introduces tradable commodities procurement in a way different 

category due to its different logic and role in each organization. In this type of procurement, 

good and beneficial terms and conditions are critical for the success. Import businesses 

procurement is also categorized under this category. Important factor differencing project 

procurement from repetitious production procurement is the relation between purchasing 

frequency and the number of purchased items and value of one purchase (Gaggl 2022.) This 

is shown in Figure 1. below. With the term number of purchased items and value the variety 

of different purchased items is shown and the value of one item purchased. The purchasing 

frequency describes how often item is purchased.  

 

 

Figure 1. Relation between purchasing frequency and the number of purchased items and value in 
project procurement  
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In project procurement, high variety of purchased items is common due to everchanging 

customers’ requirements. Plenty of modifications are done to achieve the preferred outcome. 

Due to high modification rate, the item is usually ordered only once and suitable only for 

that project. (Gaggl 2022.) Therefore, purchasing frequency is low. Even though usually the 

value of purchases in project procurement is high, the value of each purchased item can be 

remarkable for the project to proceed. If small value item is missing, the plant or equipment 

manufacturing may be delayed. (Ares prism 2022).  

 

In this comparison, repetitious production procurement can be seen as the other extremity 

with high purchasing frequency for the predefined purchased items. Due to repetitive 

character, more detailed optimization is usually done (Iloranta et al. 2015, 60.) than in project 

procurement where the focus shifts more on capability to execute the project.  

 

The project procurement exercised in Metso Outotec can fall also under the term capital 

equipment procurement, so its special characteristics are also introduced in this context to 

create broad understanding of the procurement type. It’s described as a technically complex 

procurement including long-term investments with high non-recurrent purchasing costs. The 

purchases aim to benefit the company’s value and competitiveness. Due to its nature as a 

large purchases or investments with little to no standardization, the lead-times can be 

prolonged to months or years. (Hofmann et al. 2012, 1-5).  

 

2.2. Project procurement management 

The major transformation from primarily manufacturing purposed simple procurement to 

highly competitive cost-cutting run in more global world managing the complex supply 

chains in the latest decades of 1900s has created a pressure for agility in the project 

procurement. By that change, the project procurement has become more strategically 

important function to ensure the good project outcome and delivering competitive 

advantage. Both, public and private sector has found enabling the strategic project 

procurement challenging even the importance recognized. (Rane et al. 2020, 257-259.) 
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Before discussing more about the importance of agility and the barriers in front of its 

improvement possibilities in project procurement in next Chapter 2.3., project procurement 

management is defined. 

 

Project procurement management (PPM) is a framework for procurement activities done 

systematically. It includes processes required to procure products or services for the project. 

Depending on industry and the nature of the project, it can cover the procurement of e.g., 

machinery, equipment, tools, materials and consultancy services. (Rane et al. 2020, 258.) 

It’s an essential part of supply chain management focused on establishing, managing and 

maintaining the relationships with supplier before, during and after projects (Smit, 2021). 

 

2.3. Agility barriers of project procurement  

In the paper Rane et al (2020, 257-260) claims that agility of an organization or function 

means the ability to observe varying demand and efficiently fulfill them. As the volatility 

created unpredictability in the market and prices, an agile and prepared project procurement 

function is an essential competitive advantage. The main target from identifying the agility 

barriers is to maximize positive outcomes or possibilities in the new systems and processes 

and minimize negative outcomes by removing the barriers. In the thesis the focus is on the 

barriers that are related to the case company’s current improvement project.  

 

The first and the most significant barrier that Rane et al. (2020, 263-267) has identified is 

Lack of new technology competencies. This covers the missed opportunities from e.g., all the 

created big data, process digitization and automatization when technology is seen as an 

expense rather than an investment. The second most important factor is the Lack of top 

management alignment and commitment, which could possibly show e.g., as a lack of 

recourses or financial support.  

 

Many of the barriers discussed in the paper (Rane et al. 2020, 263-267) are present in all 

complex supply chains; Lack of transportation effectiveness, Lack of legislation 
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[knowledge] in responsible project procurement [countries part of supply chain] and 

challenges in finding qualifying supplier. There are also barriers that are harder to impact 

internally, such as Lack of supplier effectiveness which could lead to unpredicted shortages 

of materials or capacity, and Unclear customer or changing requirements. Other barriers 

revolve around the themes of e.g., change management, handling complications and 

financial factors.  

 

Iloranta et al. (2015, 60-61) discusses that as it’s typical for project procurement happens in 

fast paced environment where the planning, negotiations and execution for significant 

number of purchases is done quickly or even in hurry. Due to given time pressure, it’s 

common that documentation can be deficient. Therefore, the transfer of experience is usually 

poor resulting that in the next project similar mistakes can be done. Iloranta et al. mentions 

also that for good project procurement it’s characteristic is an effective data management 

from previous projects to the future projects.  

 

2.4. Project procurement process 

There as many project procurement processes as there are different types of projects since 

its altered to fit each projects requirements. Therefore, this theses focus is on introducing the 

case company’s project procurement process. Still there is a general frame that most of them 

follow which contains four major processes; planning, selection, administering and closing 

procurements (Smit 2021). Pheng (2018) describes the project procurements framework 

more detailed the following way;  

“…a systematic framework that includes initiating and planning (what to 
procure, when and how to do it, make-buy decisions, identify suppliers, set 
timelines, etc.), contract writing (conditions of the relationship between the 
company and the supplier), execute procurement (obtaining seller responses, 
selecting sellers and awarding contracts), monitoring/administer contracts or 
purchase orders issued by authorized project team members, closing and 
completing.” (Pheng 2018.)  
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2.4.1. Project procurement process in Metso Outotec 

Project procurement process is a part of Delivery of Proprietary Equipment’s process that is 

described in the Figure 2. The process starts with plan implementation, but the main process 

of lead and manage implementation contains six sub-processes; engineering, procurement, 

3rd party manufacturing, project logistics, installation with advisory services and 

commissioning. After that close-out implementation and managing warranty period are 

carried out, but in this chapter only the project procurement process is discussed.  

 

 

Figure 2. Delivery of Proprietary Equipment process 

 

The project procurement process in Metso Outotec is defined and divided to twelve 

subprocesses. These are introduced in the next chapters in general level to give overall 

understanding but first it’s important to discuss preferred inputs and outputs to and from 

project procurement as in Figure 3. When the sales and engineering has specified the sold 

scope and required equipment, either project procurement plan (PPP) or predefined 

suppliers, quotes and prices, if available, are handed over from sales or sourcing. Of course, 

the items to be purchased including technical documents and parameters are given. Project-

specific supplier document requirements and inspection data sheet (IDS) are also input for 

the project procurement process. As an output in project procurement is a confirmed 

purchase order (PO) or rarely but on some occasions, items that are ready in stock ready for 

packing and transportation.  
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Figure 3. Inputs and outputs to and from project procurement in Metso Outotec. 

 

The process tasks are divided to different roles, but the ones relevant to introduce in this 

context are Project Manager (PM), Technical Expert, Procurement Lead and Buyer. In 

bigger projects these all exist besides with other roles too, but some smaller projects can be 

executed with Procurement Lead exercising Buyer’s role too and PM covering also 

Technical Experts role with other internal support.  

 

The process starts with PM issuing purchase requisition (PR) or allocating item to be 

purchased. In such case that item can be found from stock, buyer would re-allocate the item 

from plant stock to project stock. As this is not most the time possible, request for quotations 

(RFQ) are sent to potential suppliers with relevant documentation. After receiving 

quotations, procurement lead will execute bid comparison together with technical expert to 

ensure best techno-commercial bidders are selected for final negotiations. In those negations 

the best bidder is selected from technical and commercial point of view for Metso Outotec 

and the project. If deviations to preferable terms are to be agreed, those need to be validated 

by PM. 

Project 

procurement 

process 
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If PR wasn’t issued in the first place, it’s required to be done before creating a PO. Buyer 

creates the PO in SAP and issues it to selected supplier. After receiving order confirmation 

(OC) and ensuring it’s according to PO, there’s only closing formalities to Buyer, but PM 

must do Goods Receipt (GR) in SAP once the order is completed. Receiving goods in SAP 

allows invoicing process to run if there’s no inaccuracies.   

 

2.4.2. Minerals and metals processing industry characteristics 

This thesis discusses project procurements requirements for ERP systems in the context of 

minerals and metals processing industry. The executed projects usually have the 

procurement scope of 100 thousand euros to 100 million euros including various plant 

solutions and equipment (Gaggl 2022.) In the industry the global supply chains are complex 

and developed to supply networks as the customers (Mining.com 2013) and suppliers are 

located all over the world. This is demonstrated in the map below (Figure 4.) where Metso 

Outotec Finland’s project procurements global spread of purchasing volumes is marked with 

dark circles.  

 

 

Figure 4. Map of the purchasing volumes. 
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As many of the purchased goods are engineered to order or modified for the project its 

common that many projects procurement phase can extend a period over a year.  

Modifications are required due to multiple reasons e.g., customers’ requirements, site 

conditions, raw material quality to begin with and legislation. Brahm et al. (2015, 1851-

1853) has studied mega-projects project procurement in mining industry and claims that due 

to extended duration of these projects requires great relationships among project participants. 

As mentioned in the previous sector the technical and commercial responsibilities are 

divided in buyer’s side. Good relationships and communication is required when engineering 

and design clarification and changes are done still during the RFQ phase and even after 

placing the purchase order due to constantly changing environment and unpredictable needs 

(Procurement Flow 2022). 

 

Plenty of individual purchases in the industry are large in value, but as discussed earlier to 

project succeed all parts are equally important in case those are delayed and required to move 

forward (Ares prism 2022). According to Kraljic’s matrix purchased items can be classified 

to four different categories based on its supply risk and profit impact as in Figure 5. The four 

categories are non-critical (low supply risk, low profit impact), bottleneck (high supply risk, 

low profit impact), leverage (low supply risk, high profit impact) and strategic (high supply 

risk, high profit impact). These all categories exist also in project procurements scope, but 

besides the procurement strategies, this matrix can be used to see which product categories 

can be replaced more easily e.g., in case of delay or capacity issues and which need more 

focus on expediting phase to ensure the accurate delivery. (Caniëls et al. 2005, 141-145.) 
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Figure 5. Kraljic’s matrix (Caniëls et al. 2005, 143). 

 

Due to low level of standardization in the industry’s project procurement, most of the items 

are ordered only against sales contract and therefore no warehousing is required. That 

decreases or wipes out the risk of high capital tied in the inventories if payment terms are 

negotiated accordingly (Logistiikan Maailma 2022.) Long project lead times from the sales 

negotiations to delivery in the industry (Brahm et al. 2015, 1851-1853) exposes the 

purchasing company at risk if global situation changes dramatically, but this risk can be 

mitigated by good communication between functions and early procurement involvement 

(Procurement Flow 2022). 
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3. ERP systems 

In more and more competitive world, ERP systems became the lifeblood for the modern 

business enterprises. It’s been deployed increasingly to small businesses, but for large 

enterprises it’s considered as a must-have to able to stay in market. (Essex et al. 2021.) 

Enterprise Resource Planning (ERP) can contain industry specialized functions, but the 

major ERP functions are human recourses, customer relationship management (CRM), 

business intelligence (BI), supply chain management (SCM), inventory management system 

and financial management. The main features of ERP solutions are shared data since all data 

is placed in single database, centralized modules to employees to able to manage their tasks 

in single view and a possibility to generate accurate, timely reports. (Weedmark 2019.) 

 

The history of ERP dates back to 1960s where manufacturing industries wanted to improve 

inventory management and control with computer programs. Next development step was 

material requirements planning (MRP) which calculated the material needs for 

manufacturing. More advanced MRP II (manufacturing recourse planning) was emerged in 

the 80s, extending the system to include other kinds of operations too, such as finance. ERP 

term was used in the 90s for multi-module application software system. After the turn of the 

millennium, web functionalities with internet started to develop and in the 2010s first cloud-

based ERP’s were published. (Weedmark 2019.)  

 

By 2020, ERP software’s has grown to 46 billion USD market and projected to grow with 

the market demand to 93 billion USD in 2028 (Fortune Business Insights, 2020). Market’s 

biggest software vendors are SAP and Oracle with plenty of competitors specialized in 

different industries (Pang et al. 2021). As the chosen ERP vendor for SAPphire project is 

SAP, this thesis introduces only its features.  
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3.1. SAP 

SAP (initially called System Analysis Program Development or in German Systemanalyse 

Programmentwicklung) ERP is a market leading enterprise resource management software 

developed by German company SAP SE. The company is present globally in all industries 

and descriptive of its impact is the fact that 77% of the world’s transaction revenues touches 

an SAP system at some point. (SAP SE 2022a.) The software and the company were founded 

in 1972 by five former IBM employees. Their aim was to create a standard enterprise 

software that would enable data processing in real time and integrates all business processes. 

(SAP SE 2022b.) 

 

First published built applications were for financial accounting and inventory management, 

but shortly after that following generations, SAP R/2 and SAP R/3, were developed and 

launched to market. Already the R/2 accomplished huge sales success, but R/3 managed to 

bring global success for the company. Later in 2011, a revolutionary SAP HANA was 

released for customer use. It could analyze data in seconds that would earlier taken days or 

even weeks to complete. The latest generation of their software, SAP S/4HANA was 

published four years after SAP HANA. (SAP SE 2022b.) 

 

SAP SE is headquartered in Walldorf, Germany and 80% of its customers are small and 

midsize companies. With more than 107 000 employees worldwide they serve over 440 000 

customers in over 180 countries. SAP covers all business functions with more than 100 

solutions and is currently largest cloud portfolio provider operating 65 data centers at 35 

locations in 16 different countries. (SAP SE 2022b.) 

 

3.2. SAP S/4HANA 

SAP S/4HANA is a modular cloud ERP software working together with artificial 

intelligence (AI) and analytics. It enables business to become intelligent by bringing together 

the solutions and technology to run integrated, digital business processes. It can be deployed 
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either on-premise, in cloud or in hybrid – a combination of on-premise and cloud. Cloud 

deployment can be executed in multiple ways; SAP S/4HANA Cloud, private cloud and 

RISE with SAP license to access either an SAP S/4HANA Cloud or SAP S/4HANA hosted 

on a private cloud. (Rheinwerk Publishing 2022.) It answers to the challenges occurring from 

exponential growth in digital information with new solutions – not just upscaling the current 

infrastructure (Singh 2017, 5).  

 

The S/4HANA solution was first introduced under name SAP Simple Finance, but later on 

2016 expanded to cover also other functions; sourcing and procurement, manufacturing, 

supply chain, and asset management. Machine learning capabilities were added in 2017 and 

in 2018 other releases were made including intelligence, blockchain, and the Internet of 

Things (IoT). Trough 2021, SAP has released plenty of industry specific offerings for energy 

and natural resources, service industries, consumer industries, discrete industries, financial 

services, and public services. New innovations and functionalities are published quarterly 

e.g. SAP Fiori were introduced to make user experience better. (Rheinwerk Publishing 

2022.) 

 

As said SAP S/4HANA is modular ERP, but lately they have reorganized their modules 

under various lines of businesses (LOBs) that include modules (Kofalt 2022). SAP 

S/4HANA’s LOB’s are Finance, Sales, Sourcing and Procurement, Manufacturing, 

R&D/Engineering, Supply Chain, Asset Management, Analytics and Human Resources 

(Rheinwerk Publishing 2022). As per this thesis limitations, the theoretical background 

focuses on the LOBs related to project procurements processes in Metso Outotec; mainly 

Sourcing and Procurement LOB with some connections also to Manufacturing, Finance and 

Supply Chain LOBs.  

 

3.2.1. SAP S/4HANA Sourcing and Procurement 

As mentioned, SAP S/4HANA is divided to LOBs and modules, and under SAP S/4HANA 

Sourcing and Procurement LOB the materials management and supplier relationship 
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management modules are found. Those modules are carryovers from legacy SAP ECC 

product. As the LOB contains all purchasing and procurement processes from start to finish, 

its tightly integrated with manufacturing and supply chain LOBs. This LOBs main functions 

are service agreement management, spend analysis, supplier and category management, 

sourcing, contract management, operational procurement and invoice management. (Kofalt 

2022.)  

 

SAP has brought many its innovations to work in this module and developed plenty of 

benefits with those. For example, with machine learning-based analytics SAP can accurately 

predict product contract consumptions. It can also give real-time insights to improve supplier 

negotiations and also supports with Automated payables matching and clearing with 

proposals for difficult-to-match items. To gain more visibility, flexibility and reducing 

supply risks, purchasing is centralized in the system. This also reduces procurement overall 

costs as e.g., approval workflow can be centralized too. (SAP SE 2022c.) 

 

One of SAP S/4HANA’s benefits for operational procurement is bringing more automation 

to processes and streamlining those. It offers employees possibilities to create, manage and 

track their own order better and making approval automatic. For sourcing SAP offers 

solutions to optimize contract management and gain warehouse operations transparency, 

down to the storage bin level. The module also support is in invoice management as well as 

with analytics. For analytics purposes, SAP S/4HANA creates e.g., real-time spend 

visibility, reporting and monitoring possibilities. (SAP SE 2022c.) 

 

3.2.2. SAP as an ERP system for project procurement 

SAP’s purchasing flow starts from first determining requirements and source and then 

selecting vendors. After that PO is processed and monitored until goods are received. After 

that invoices are processed and as well the payments. (Gollapinni 2019.) This is overall quite 

general description of procurement flow that would fit most of the purchasing types. But 



31 
 

when we dive deeper for SAP’s characteristics and the types of procurement that it fits the 

best; some differentiating factors can be found.  

 

The types of procurement are divided to nine different scenarios by Gollapinni (2019). If 

material is being procured, there are either procurement for stock material or direct 

consumption type. Based on the need to procure and frequency, there can be three types of 

procurement: 

- one-time purchase order for the items needed on irregular basis 

- supplier contracts are done with fixed terms and estimated quantities so recall orders 

can be issued against these 

- scheduling agreements are similar to previous, but the delivery intervals are 

specified. 

 

There also four special procurement types including consignment where goods are stored in 

the supplier managed locations until goods are withdrawn to use, subcontracting, stock 

transfer orders and drop shipments. Many of the types are fitted well in-house production 

type of industries, but as in project procurement this is not the scenario usually as the items 

are generally picked by the customer straight to the plant instead selling it from stocks.  

 

For project procurement type of procurement in SAP, it possible to use direct procurement 

type for non-stock items by utilizing network activities. In that scenario, PR’s or PO’s are 

created for these networks and once goods are received those are posted to the activity and 

do not go through or to the stock. (Hayes et al.) SAP as a system is generally great at 

optimizing inventory levels and processes by coordinating goods movements across 

inbound, outbound and physical inventory processes to minimize waste, loss and damage 

(SAP 2019), but not optimized for flexible procurement as in project procurement requires. 

Regardless of being focused on more of repetitive procurement, SAP has large scale of 

procurement add-ons and it’s developing continuously for different types of procurement to 

be supported better.  
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3.2.3. Future of SAP S/4HANA 

As the digitalization and increasing customer demands support for the companies from the 

ERP systems, ERP must develop alongside to meet those demands. This chapter discussed 

the future insights for ERP systems and especially for SAP S/4HANA. Repetitively 

flexibility was demanded for the ERP systems as the environment keeps changing and 

predictability has become rare asset (Genius Solutions 2022). There are plenty of new 

features to expect for example the utilization of Internet of Things (IoT) and advanced 

analytical abilities (Islam 2021), but let’s first discuss the forecasted future for SAP 

S4/HANA. 

 

To answers increasing demand of flexibility Mubarak (2020) predicted that S/4HANA 

would offer hyper-personalized solutions to customers have seamless experience. This 

demand rises from companies needing to adopt changes in quick manner, but end customers 

and global trends are pushing topics to be developed. Sustainability, supply chain 

transparency and traceability demands from end customers requires new business models 

and services from SAP to offer for customers as they are trying to work as a steering system 

of each company. For sure, AI and machine learning utilization are going to be developed 

even further to support e.g., analyzes and decision making. In addition, Mubarak considers 

the use of sensors in data collection in personalized solution. Powlas (2021) forecasts SAP 

S/4HANA’s future steps include development e.g., in areas of waste management, value 

chain analysis for procurement and sales processes and asset-centric service. Also, from 

business perspective it’s likely that ERP is entering market as a service business where 

billing could be based on consumption or subscription-based (Mubarak 2020). 

 

Denecken (2022) discusses 2022 S/4HANA innovation releases in his post and highlights 

e.g., innovation created for supply chain management that will allow performing manual 

transportation planning even for ocean freight giving the companies the opportunity to 

subcontract freight forwarders. For sourcing and procurement SAP releases more advanced 

invoice processing tools enabling e.g., suppliers to manually upload and edit draft invoices. 
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Denecken also introduces some innovations for different functions such as environment, 

health and safety, finance and manufacturing.  

 

Increasing end customers demand for more sustainability and transparency about the topic 

pushes also SAP S/4HANA to develop their supporting solutions. Already developing or 

running systems in SAP S/4HANA are SAP Product Footprint Management, SAP 

Responsible Design and Production and SAP Sustainability Control Tower. For example, 

the SAP Product Footprint Management is developed for getting insights into the 

environmental impact of products as it allows for calculation of product footprints. 

(Denecken 2022.) 

 

The development that shouldn’t come as a surprise is the increasing mobile apps for ERP 

using. The software companies are constantly developing apps to get access to the most 

recent reporting and approval tools (Weedmark 2019), but mobile apps can be used to e.g., 

help minimize line problems instantly without wasting resources. Overall, the transition from 

on-premises non-user-friendly software’s to more user-friendly (mobile) cloud solutions is 

likely. (Islam 2021.) SAP S/4HANA has released their user experience (UX) strategy to 

ensure high user adoption and customer success. In addition to mobiles, they have extended 

the scope of devices to any device from tablets, smart watches to even augmented and virtual 

reality glasses. SAP has focused on developing its user interfaces trough SAP Fiori. (Powlas 

2021.)  

 

With the rise of AI technology, the rise of human – ERP interaction can be expected too. 

Solutions such as Siri or Alexa (voice-activated virtual assistants) have become essential 

part of everyday life, but similar solutions are forecasted to be developed to be part of ERP 

systems too. The role of these kind of solutions can vary according to user preferences, but 

those could be utilized to smaller reminders up to benefiting from those in decision making 

(Genius Solutions 2022.) Overall, all solutions supporting the human – either via better UI’s 

/ UX or Siri-like solutions are foreseen to get more popular over time (Islam 2021). 
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As more and more companies are moving their functions to ERP and therefore relying on it, 

the importance and the role of ERP security can be seen increasing in future. In addition to 

the completion of day-to-day tasks being exposed to the risks, also it’s important to note 

different types of security risks that need to be considered. Role-based access control is one 

way to restrict and limit the data that is supposed the be shown to the employee. Exporting 

data out of the system creates also a security risk, when the system cannot control who can 

access the data after exporting. (Ostrowski 2021.) 

 

One quite important factor, as we are discussing in the context of purchasing, are spend 

limits for each role. These can be determined for the organization, but the system can be also 

the acting controller and allowing purchases after some limit only with supervisors (or 

others) approval. Also, external threats shouldn’t be overlooked even there wouldn’t be 

direct attacks to the system, but trough employees who has access to ERP. This should be 

paid extra attention when the accessibility to ERP’s is made easier trough accessing it with 

mobile phones. (Ostrowski 2021.) 

 

3.2.4. SAP ECC 6.0 EHP7 compared to SAP S/4HANA 

SAP S/4HANA (SAP Business Suite 4 HANA) has brought many new innovations and 

fundamental changes to it’s capabilities. This sub-chapter presents the main changes and 

differences between the currently used SAP version and the one chosen to be implemented 

and replacing the system. In this thesis, only ex-Outotec SAP is considered and compared to 

SAP S/4HANA. The version, that is currently used in ex-Outotec SAP is SAP ECC 6.0 

EHP7 which has been released in 2013. SAP ECC’s (abbreviation from ERP Central 

Component) are a successors for SAP R/3 generation (STehcies) and a predecessor for SAP 

S/4HANA (Chinnabathini 2020). Both systems have plenty of similarities from enabling 

multiple different functions to operate on the platform to offering centralized single database 

and as well the automation of routine tasks (Hiquet 2021), but this sub-chapter focuses on 

the differences.  
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In general, the main difference of ECC and S/4HANA is the database that those use. ECC’s 

databases roots are stretching back to SAP’s first ERP solution in 1970’s and is capable 

operating on any database, including third-party and HANA. S/4HANA can operate only on 

the HANA database. (Chinnabathini 2020.) The HANA database was a brand-new code 

base, back in the days when it was released, utilizing in-memory computing architecture and 

to be able to access real-time business analytics and statistics (Rheinwerk Publishing 2022).  

 

One significant logic difference that influences project procurement is the fact that in 

S/4HANA there are no separate customer and vendor files, but only conjoined business 

partner files. This eases up the situations where organization was working as a vendor and 

customer at the same time and therefore, two data records were required. In addition, 

material numbers length was 18 characters in ECC and now in S/4HANA it can be either 18 

or 40 characters. (Hiquet 2021.) 

 

For users, the primary interface will change from being GUI in ECC to Fiori in S/4HANA. 

GUI will be staying and being a secondary option for users. (Hiquet 2021.) Fiori is a 

streamlined interface using tiles to encapsulate standard tasks, such as viewing orders and 

approving purchase requisitions (NTT 2019). In ECC foreign trade elements were included, 

but in S/4HANA those will be moved under Global Trade Services. In addition, previously 

occupational material ledger becomes mandatory in S/4HANA. Also, in other functions 

plenty of differences are seen, such as merger of Controlling (CO) and Finance (FI) and 

release of new general ledger (GL) (Hiquet 2021), but these are not discussed deeper on this 

thesis.  

 

3.3. ERP Implementation 

ERP implementation projects require substantial resources and investments, but more than 

that to succeed the projects require dedication and commitment to complete the project. The 

term implementation includes the introduction and installation of selected system if 

simplified. Other studies break down the implementation project to more detailed phases. 
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The analogous lifecycle phases can include phases such as adoption, selection, 

implementation, go-live, maintenance and evolution. (Haddara et al. 2013, 5-8.)  

 

The success of implementation project is a combination of many factors including e.g. top 

management support, schedule and budget realism and user involvement. The study 

highlights the factor of required business process re-engineering (BPR). The easiest option 

is a “Vanilla implementation” which minimizes the level of BPR by following the current 

business processes when building the ERP instead customizing the processes to meet the 

system. Complex implementation type is to re-engineer multiple business processes and 

even organizations to meet the standard system processes. (Haddara et al. 2013, 7-8.) Some 

firms are confident that their processes are optimized and providing them competitive 

advantage. Therefore, they might not be willing to change and push for big changes in the 

system with low level of BPR. At the other extreme, some businesses think that their 

processes are outdated and adapt highly to the system processes. Usually, the successful 

implementation strategies are somewhere in between of the extremes. (Bendoly et al. 2005, 

307.)  

 

Haddara et al. (2013, 8) introduces different strategies to go-live in to implemented system 

in general for all ERP systems. The strategies are phased rollout, pilot study, parallel 

adoption and big bang when all systems go-live at the same time. Each of the strategies 

include own advantages and disadvantages, and therefore some organizations prefer 

combining different strategies. Biswas (2020) introduces in his article three different ways 

to migrate to SAP S/4HANA; the fast route, the slow route or the third choice. Fast route 

meaning the option of moving to the new system right away and taking the risk of using a 

system that is still maturing and expose them to higher implementation costs. The slow route 

option to move from old SAP to new SAP S/4HANA will increase their maintenance costs 

and leaving less investment money for the change as they are changing in the later phase or 

when they must. They also risk of falling behind in competitive advantage and growth in 

their industry. The third option is of course not to migrate to new SAP S/4HANA at all if 

they don’t see as a fitting solution for them. 
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It's been observed that 95% of the existing SAP customers want to implement the new SAP 

S/4HANA or already doing it. The amount has increased from 2021 significantly when only 

82% had the migration on their agenda. The most important reason (81%) for the update is 

the modernization of their SAP solution and technical infrastructure as well, but SAP is 

pushing the implementation wave by ending the support for old systems and that is the 

second most important reason for the change. (Valantic 2022.) The ending support is also 

playing a factor why Metso Outotec’s project is pushed forward.  

 

Metso Outotec’s SAP implementation project is called SAPphire and its objectives and 

relevant parts of implementation plans are introduced shortly to give reader an overall view 

of the project. The ERP business program got its impulse as Metso Minerals and Outotec 

merged and was left to use two legacy SAP’s. As a part of final integration to one company 

the SAPphire project is carried out. For timeline purposes SAP has released that the support 

of the currently used SAP ends in partly in 2025 and finally in 2027 but including optional 

extended maintenance offering up to 2030 (Writer 2020). The project starts with identifying 

the current processes and business needs and this thesis is part of that phase.  

 

The project SAPphire aims to enable Metso Outotec to achieve Tier 1 ambition by bringing 

efficiency, digitalization, and a real-time data platform to support the business. The purpose 

is not only to consolidate the two existing legacy SAP systems, but to achieve below 

mentioned key high-level objectives for the program: 

- significant concrete business validated benefits 

- unified SAP solution for Metso Outotec 

- solution supporting the business capabilities to become Tier 1 company 

- harmonized end-to-end processes supporting all business archetypes (delivery 

models) in a flexible way across Businesses 

- harmonized and improved master data 

- simplified and scalable solution 

- clean ERP and flexible solution architecture 
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All these objectives are considered in the thesis but each of them will have varying emphasis 

depending on its relevance on the topic. In addition, the impact that project procurement can 

have on that matter, defines the amount of the objective emphasized in the master’s thesis. 
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4. Research process 

This chapter presents the research process of this master’s thesis. It includes presenting 

primary research methods, semi-structured interview structure and factors that influenced 

the choice of the chosen methods. Equally, the chapter gives an overview how the results 

were analyzed, and the information obtained from it was evaluated. In addition, research 

process chapter also aims to act as a link between presented theoretical chapters and 

empirical part. 

 

4.1. Research approach and methodology 

This master’s thesis is a qualitative study. As the research’s objective was to discover the 

main challenges and weaknesses of current SAP and present the possibilities that the new 

solution can offer for project procurement, qualitative approach and design suits well this 

research context. Qualitative research type explores and provides deep insights into real-

world problems. It tries to answer why’s and how’s also focusing on gathering participants' 

experiences and perceptions. (Tenny et al. 2022.)  

 

Interview types are usually differentiated by its levels of structure. Tegan (2022) divides 

interviews to structured, semi-structured and unstructured interviews. Structured interviews 

with its predetermined close-ended question set makes them predominantly quantitative 

interview tool. Unstructured – or open – interviews include open-ended questions to gather 

data flexible way and the interview can proceed more spontaneously based on earlier 

answers. Semi-structured interviews fall in between of these two by allowing flexibility with 

open-ended questions but having predetermined thematic framework to give the interview 

some structure. In this thesis semi-structured interviews were chosen as a main research 

method as the objective was to collect as much data as possible for further steps of the study 

and that type of interview suited this aim well. In addition, an online survey was conducted 

for specific pool of people to find out the most critical factors. This method was chosen to 

gain data that allows researcher effectively compare results and draw conclusions from. 
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4.2. Data collection and processing 

To start processing the presented research questions five semi-structured interview were held 

as qualitative study usually relies on asking questions to collect data to be processed. Also, 

the Director of Project Procurement was interviewed to gain information supporting master’s 

thesis. All the interviewees are employees of Metso Outotec with varying backgrounds of 

project procurement and ERP systems, but all working with current systems and very aware 

of the challenges faced in daily work. Interviewees selection criteria were working with the 

current system and in the project procurement team to be able reflect the questions in current 

situations and answer accordingly.  

 

Each of the interviews lasted approximately one hour and all interviews were recorded on 

interview’s permission. As per the current world situation, all interviews were held online, 

in Microsoft Teams. After the interviews, notes taken during the interview and recordings 

were reviewed and compared by interviewer to ensure the accuracy. More detailed 

breakdown of held interviews are presented in Appendix 1.  

 

The thematic framework and discussion themes are presented in Appendix 2., but the 

emphasis on each interview varied by the persons background to take advantage of that as 

much as possible. The author found out the varying work histories in different companies, 

processes and job descriptions very beneficial and fruitful especially for the new opportunity 

possibilities. Also, each interviewees previous experience from other ERP systems were 

mapped but that resulted less new ideas and challenging to current processes than predicted. 

The master’s thesis objective and project’s background were presented for all interviewees 

to paint the vision of targets and possibilities. Interviewee’s initial information and 

background were gathered also for interviewer to separate the results as well as to support 

thesis research. Rest of the interview was semi-structured by few topics but plenty of open 

discussion around the themes was included. Main focuses were on the transaction ME21N 

– Create Purchase Order and the discussions of project procurement process of PO creation 

and related work according to Metso Outotec policies. Other transactions were discussed 

shortly to gain broader knowledge about possible challenges or ideas. In addition, all 
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interviewees had an opportunity to present questions to interviewer and raise new topics and 

factors regarding interview topics.  

 

The interview answers were gathered, and similar ideas, challenges or other topics were 

merged or summed under bigger themes. The answers were shortly discussed with the 

Director of Project Procurement to rule out the impossible ideas as well as unnecessary 

topics that are fixed with other predefined solutions to narrow down the list. After this, all 

the topics were categorized and processed under differencing categories to be used in the 

survey. The rough categories are the challenges, best practices, manual / repetitive work and 

development ideas.  

 

As the semi-structured interviews resulted so many topics to be discussed, the survey was 

conducted to larger pool of people to prioritize the given topics and to found out the most 

problematics process steps or best ideas develop further. To have better insight about the 

survey’s responders’ backgrounds and experience with SAP, some background information 

was asked in the beginning. The initial information included questions about respondents’ 

history in company and how often they utilize SAP in their work tasks, but no questions that 

would identify the responders. They were also asked to specify which legacy SAP they are 

using to rule out legacy Metso SAP users. In addition to multi-choice questions, open 

comment section was given to responders to describe any missing topic, challenge, 

development idea or other greetings for the project. The survey details are presented in 

Appendix 3. Responding was voluntary and the responders had a possibility to stop 

participating the survey at any given moment. Before starting the survey, required 

information about survey and storing the answers were given to each responder.  

 

The survey was sent to project procurement team in Metso Outotec handling in similar 

project procurement tasks in varying business areas (BA) and business lines (BL). More than 

half of the responders were working in Separation, Grinding or Other minerals BL. Rest of 

the responders were working in Metals BA or Hydrometallurgy minerals BL. This pool of 

people was selected as they share similar processes and work tasks, and therefore similar 

challenges and development ideas. In total, 16 responses were received for the survey.  
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Survey results were analyzed to find out the focus areas on challenges and development 

areas trough the ideas pointed out. This was done as the result will be compromise together 

with other procurement and purchasing departments and focus areas was targeted to go 

forward. A long list of all given answers is also gathered and given to case company to solve 

also the smaller issues with the momentum gained from this change. However, the focus on 

this thesis will be on the topics that stood out in the survey.   
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5. Project procurements current state presented through interview 

and survey findings 

This chapter presents the findings collected from the semi-structured interviews and the 

survey results. The interview findings are presented in categories. The findings are 

categorized based on the type of topic; whether it’s a challenge experienced in the current 

system, best practice on processes or system, development ideas or some manual or 

repetitive work recognized. In addition to that, gathered overall comments and special 

factors to be considered for effective system creation for project procurement are presented. 

The survey results are also presented and broke down to categorizes based on the type of 

described topic. The categories are challenges, important features and development ideas 

and other open comments to be considered from the responders.  

 

5.1. Interview findings 

During the semi-structured interviews, the most used transactions, PO creation process in 

system and as well in the process outside of system was considered. The focus was to discuss 

experienced challenges, best practices, manual / repetitive work and development ideas 

which can be seen as requirements for the new SAP. Also, the special features of project 

procurement were mapped that need to be considered in the project of creating new system.  

 

The mentioned categories are presented below category by category, but the overall carrying 

wish for the new SAP was to keep it as flexible as possible for project procurement to able 

to complete work tasks efficiently and accurately. Also, the necessity of CAT-codes was 

emphasized multiple times. Some development ideas or brought up challenges are already 

ruled out due to impossible or being against Metso Outotec policies. In addition to that, some 

initial information was collected from the interviews, but those are described more detailed 

in Chapter 4.2. Data collection and processing.  
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5.1.1. Experienced challenges  

Many of the later presented development ideas have formed from experienced challenges 

but have already resulted some sort of vision how to solve the issue, but these presented 

experienced challenges would still need larger discussion or solution to solve the matter. The 

first challenge has been described by interviewees to cause a headache as tax matters are not 

in the core of project procurement teams’ competence. Earlier in Outotec, before Metso and 

Outotec merged, tax matters were handled by AP after the invoice have arrived and later on 

the responsibility of tax coding was transferred to procurement without necessary training. 

In current system, tax codes don’t come correctly from the system and the system doesn’t 

understand complex supply chains. There’s been a few tricks and tips how to reset the tax 

code, but the results cannot be usually trusted. The given tax code options are also incorrect. 

Also, related to tax issues, changing the VAT ID is not available for all suppliers.  

 

There are few actual errors in the currently used SAP and most of them are expected to be 

solved when totally new SAP is built. There’s a one error that is not system related, but more 

of a result of too restricted system. The Import-error appears from Import-tab because the 

country codes are automatically set to Finland, and this is not the case most of the time in 

project procurement. The country code is not updated even if country of destination is 

changed. This results repetitive error message that slows down any work on the PO done in 

the system and causes challenges for intrastat recordings.  

 

One of the challenges mentioned multiple times is either incorrect, invalid or inadequate 

selection options from pop-up menus. As this a smaller issue when compared to other 

mentioned challenges, this needs to be still mentioned and considered in the project to not 

to copy the menu’s as they are and repeat the mistake. Plenty of these has something to do 

with updating supplier master data; either incorrect or old supplier profiles or data, such as 

phone numbers and contacts. Some of the challenges experienced are due to outdated menu 

options under tax codes and payment terms. For example, any of the supply chain finance 

payment terms are not available and some of the options suggested are not allowed to be 

used as per Metso Outotec policies. Regarding the topic, there is also an improvement 
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possibility to create more accurate purchase orders in future by adding other unit options to 

Item lines, e.g., hour, liter. 

 

These two challenges experienced are processes that were possible to complete in earlier 

versions of SAP but not available anymore. Partial GR’s of items and dividing one Item line 

to multiple cost centers were possible processes before and since these are not used anymore, 

it has created two challenges. Bypassing the unavailability of partial GR’s has led to making 

Item lines for each invoice received resulting a harder follow up for orders and possibility 

for mistakes. As it’s not possible to divide one Item line anymore to two or more different 

cost centers, that pushes purchaser to create additional lines for partial items that could create 

misunderstandings in the ordering process.  

 

Other experienced challenges are smaller, but still worth of mentioning for the long list to 

be fixed. Changing the language or supplier of PO is often not possible without losing data 

and some text fields lose the already written texts when opened in bigger view. It’s a 

common challenge that in most of the input fields, it’s not possible to fit long enough texts, 

e.g., in delivery terms longer city or country names doesn’t fit. Under the order status, down 

payments status can be often incorrect or in incorrect currency compared to the PO made. 

Sometimes, when printing a PO, Output options are missing, and print preview is not 

possible. It’s not rare that when creating PO from PR, some information my change. The 

most common ones are currency or delivery date changes which leads to discrepancies with 

quotes or the agreed terms. These can all lead to misunderstandings and inefficiencies.  

 

5.1.2. Best practices 

During the interviews also best practices to share were asked to keep those in mind when 

creating the new system and developing those even further. Some of the mentioned points 

develops the user when using the system, but some of those were jointly proven to be good 

practices. One example of that could be using header note as a note for yourself about order’s 

status or changes as it isn’t visible to actual PO when printed out.  
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If you want to confirm multiple lines at once, you may do it with transaction YMMPOCONF 

which makes confirming large purchases or purchase orders with multiple lines way faster. 

Furthermore, there were plenty of tips to make work more efficient in the system regarding 

the Item lines: 

- PR number can be put directly to Purchase Req. -column instead of retrieving the 

information behind multiple steps 

- There is possibility to copy Item lines 

- Fast Change allows purchaser to change information in one column in multiple lines 

easing the editing 

 

Some of the best practices were tips and tricks how to utilize discussed transactions better 

or in a new way. To make GR making more efficient, it’s possible to select all “OK”’s as a 

default instead clicking each of those individually. To compensate other challenges in other 

systems, ME2L can support searching purchasing history of specific item and possible 

suppliers for that. The transaction is commonly used for reviewing the old purchases from 

specific supplier, getting to know more of specific supplier, to search PO’s made for the 

project, compare PO’s, to confirm correct PO numbers by checking which was used before 

and see an insight of supplier free capacity by checking latest orders issued for them. 

 

5.1.3. Recognized manual and / or repetitive work 

Interviews revealed significant amount of manual or repetitive work done either 

unnecessarily outside of SAP or in other systems. By automating or easing the workload, 

great improvements on efficiencies are created and more time from purchases are released 

to other work tasks that need their attention and add value. The most of manual work for 

purchasers creates project procurement plans (PPP’s) and keeping those updated. Usually 

those are modified and updated in Excel and in worst cases there can be multiple PPP’s for 

one project. As there are filled manually copying information from SAP and other sources, 

the risk of mistakes and forgetting to keep those updated regularly increases. When creating 
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purchase orders in SAP, SAP creates version 1 unintentionally and remembering to tick of 

the selection to avoid this generates repetitive work caused only due to system set up. If the 

version 1 is created, sometimes it’s necessary to start over the purchase order creation.  

 

Final invoices can pass through automatically if items are received in SAP and matches the 

order, but down payment invoices are creating a plenty of manual work since those need 

individual handling (checking, coding and reviewing) for each invoice separately. Down 

payment invoices are more common in project procurement as orders are larger in value and 

delivery periods can be many months or up to a year, so payment can be spilt to multiple 

down payment milestones. 

 

It's not a responsibility of purchaser to do a goods receipt in SAP, but they need it to be done 

before invoice can be released so they will have to ask the responsible (generally Project 

Manager) to do it if not done already. This creates unnecessary work for purchaser to ask 

around for the GR to be done. Other thing creating a bunch of repetitive workloads is asking 

around approvals as well as figuring out the correct approver and then saving the approvals 

to separate folder. The same goes for signatures as sending out emails asking around 

signatures is creating a plenty of necessary work.  

 

5.1.4. Development ideas 

Most of the development ideas are developed from experienced challenges or ideas brought 

from other organizations of ways of making the working more efficient.  From most of the 

earlier discussed topics, some level of development ideas was able to be created, but these 

areas of development were brought up in the interviews. Some of the ideas were to develop 

the current processes or system further and some discovered totally new areas. Now the ideas 

are presented but later discussed and possibly developed further if chosen to be critical.  

 

One of the misused checkbox selections in SAP is “Document required from supplier” which 

stops invoice flow and prevents the payment. There are also other checkboxes that are not 
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utilized at all by project procurement team. The development ideas have two different 

branches of modifying the currently used checkbox to stand what it is actually used for in 

practice. The other extent is to utilize similar checkboxes to other similar situations to 

prevent or allow certain actions.  

 

As there are challenges with utilization of current supplier master data management, one 

idea brought up was to bring more supplier data to SAP master data. This would include for 

example frame agreements (or links to those in SRM system; supplier relationship 

management system), contacts details and other notes. This leads to further overall 

discussion that the current systems should be utilized better, such as managing claims and 

liquidated damages payments through SAP. It was also brought that all suppliers and items 

should be open for all plants. Other, smaller, development, ideas were brought up and 

discussed further if prioritized important by the survey. These are now presented below: 

- Automatic saving 

- Not too many automatic text fillings that are incorrect 

- Possibility to have Print price -selection available for the whole order instead of one 

Item line 

- Reminder list about missing order confirmations 

- Item level factors could be selected to be valid for the whole purchase order, for 

example delivery address 

- Developing further the Fast change -function (e.g., for account assignment) 

- Possibility to view suppliers spend -report 

- Scope of List should be ZALV by default instead of BEST 

- Budgets to be visible from SAP 

- Possibility to view Purchase orders by package (projects are often divided to 

packages to help manage the project) 

- Clear roles to ease up new employee roll up instead of copying roles from colleagues 

- Retroactive GR’s 
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In addition to these, one bigger theme of development ideas was to think about ways that 

SAP could support the purchasers throughout the process and pop-up notifications were 

brought up as an idea. The aim of these would be to remind the purchaser about the reporting 

or other tasks to be done to comply with Metso Outotec policies. Also, the support could be 

done on individual level with personal text templates or fillings. These templates or fillings 

could also be project specific.  

 

5.2. Survey results 

The survey was conducted to find out the biggest challenges, the most important features in 

current SAP and development ideas. In addition, free comments and some initial information 

about responders were collected. Each responder could select one option only once. All 

responders were only using ex-Outotec SAP either daily or weekly. They were also given a 

possibility to rate their SAP skills and experience as an SAP user in a scale of 1 (beginner) 

to 5 (expert). The result average was 3.44 and no rating “1” was used by responders. Also, 

the responders work history (in years) in Metso Outotec (or previous legacy companies) 

were mapped to have ensure that the pool of people included people with various back 

grounds. 44% of survey responders have worked under 5 years in Metso Outotec or previous 

legacy companies. Overall, the survey results reflected the interview findings mostly but 

brought some new ideas and stressed some topics more than could be expected after 

interviews. 

 

5.2.1. Challenges 

In the question, responders were asked to prioritize three to five biggest challenges that they 

face when they are using SAP. This question was only about the current SAP system used. 

They were given 13 different options to choose from, one being “Other” where you had a 

possibility to describe one or more challenges. To avoid the order of given options affecting 

the selected options and the first five being the most selected, the options were given in a 

new random order for each responder. In total, 67 selections were made so in average 4,2 

options were selected per responder.  
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As per the results, arguably the biggest challenge is that SAP doesn’t support down payment 

process. This option was selected by 63% of the responders. The second biggest challenge 

experienced was that supplier cannot be easily changed in PO within total of 50% of the 

responders selecting that. The challenge that got the third most votes was “Old supplier 

numbers (that are not OK to use) and it got selected by 44% of the responders. In the Figure 

6 below are shown all answer options and the amount each of those got selected during the 

study.  

 

Figure 6. The challenges experienced in current system prioritized 

 

 

After obvious top 3 challenges experienced, the next four possible options got all selected 

by 38% of the responders and therefore experienced equally important. Repetitive Import-

error and incorrect tax code options were emphasized as a frustrating and time-consuming 

challenges also in the interviews. Also, revision tab being selected automatically and 

creating version 1 unintentionally and information changing unexpectedly from PR to PO 

got the same number of votes.  
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According to the survey, smaller challenges for the responders in the current system are 

missing budget information and unit options from Item lines, incorrect supplier master data 

(including addresses, phone numbers), incorrect or missing payment terms options and that 

language can’t be changed later, or you lose some data. One responder chose option “Other” 

and describe a challenge of SAP text editors poor usability. That being similar to the 

challenge described in the interviews that sometimes some text fields lose the already written 

texts when opened in bigger view or other poor usability.  

 

5.2.2. Important features 

With this survey question important features to be kept and developed to the new system 

were mapped. The responders were given 11 different options to choose from and option 

“Other” where they had a possibility to describe one more important feature to be kept in 

new SAP or developed further or better for the new SAP S/4HANA. Also, in this question, 

to avoid the order of given options affecting the selected options and the first five being the 

most selected, the options were given in a new random order for each responder. In total, 80 

selections were made and therefore, all responders average came to five selections per 

responder. This question’s results are presented below in the Figure 7.  

 

 
Figure 7. The most important features to be kept in the new SAP prioritized 
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The figure shows that according to the responders, the most important feature to be kept in 

the new SAP is possibility to view PO’s made for specific project. That option got selected 

by almost all responders (88%). The second most important is similar to the first, possibility 

to view PO’s by supplier which got selected by 75% of the responders. These two are often 

utilized transactions in the current system. The third ranked feature is the possibility to copy 

Item lines, selected also by 75% of the responders. 

 

The next three important features ranked by responders have been each selected by 50% – 

63% of them. Purchasing possibility based on category (CAT) codes and not with only item 

numbers is seen as the most important of these three to be kept also in the new system. When 

supplier is selected, frame texts are seen important to be shown in linked setting if frame 

contract in place with the chosen supplier.  Also, the possibility of Fast Change got selected 

by half of the responders.  

 

Less important features, and possibly less used features are the possibility to write notes in 

the header note, confirming all lines at once, possibility to add different delivery addresses 

to all lines, having multiple text fields under “Texts” tab and the possibility of filling in the 

PR number to item line. In addition, “Other” option got selected by one responder. In the 

description, the responder has written longer explanation of choosing many options and 

mentioning that the reporting transactions are mandatory (possibility to view PO’s by project 

and supplier) as well as the PO editing features (writing notes to header note, Fast Change, 

copy line items). One of the options, confirming all lines at once, is seen as nice add-on, but 

not as mandatory as other options. This open comment reflects quite well, what all responses 

show that some of the features are must to be kept and developed further and some are nice 

to have, but less utilized. 

 

5.2.3. Development ideas 

The third topic question had the most options to be selected from and therefore, each 

responder had a possibility to select from three to seven areas of work that future SAP could 
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support their work. In total, they had 23 options to choose from, one being again “Other” 

where they had an option to describe one or more development ideas or areas. For each 

responder, the options were displayed in different random order. The presented options are 

development ideas gathered from the interviews and throughout the thesis process. This 

question considered mostly the new SAP built and the processes developed with it. The 

options got selected 102 times in total, making the average 6,4 selections per responder. 

Also, a false idea was included as an idea to confirm that only first options weren’t selected 

without reason, and it showed that all responders selected their answers consciously due to 

it being selected 0 times. 

 

  

Figure 8. The most important development ideas and areas for the new SAP 

 

In the Figure 8 above the development ideas and areas of work that need to be developed are 

prioritized. Out of the options, the “Correct tax codes and VAT solutions” got the most 

selections by being selected by 75% of the responders. This reflects the number of challenges 

experienced around the issue according to interviews. The second most selected the option 

was an idea to send reminder (to PM’s) to do a GR for responsible PO’s. Third most selection 

got the option “Partly automatized down payment process (for less coding and invoice 
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processing) with 50% of responders selecting this. The same number of selections got the 

idea of having a possibility to sign (or request a signature) in SAP. 

 

A little less, but still almost half (44%) of the survey responders selected the option 

“Automatized project procurement plans (either via connected app or excel OR project 

procurement plans being fully only in SAP)” to be one the most important development 

ideas. The possibility to export the information needed to fill in project procurement plans 

received just one less selection and the whole theme getting overall 13 selections. By that, 

the whole idea of developing the practices and processes around the project procurement 

plans was given a huge attention in the survey. Possibility to approve (or request approval) 

in SAP also received six selections out 16 possible. 

 

General reporting tool (for creating different reports for various needs), possibility to divide 

one line item to many cost centers and possibility to view PO’s by package received all five 

selections. Links to frame agreements in SRM system and automated savings were also seen 

equally important. Just a little less selections, by being selected by 25% of responders, got 

the possibilities of adding a special payment term, doing a GR for percentages or partially 

from total item line amount and putting (or locking) same delivery address for all lines. 

 

The least number of selections, 2 or less, was given to seven options, including Other. For 

some options, even those were emphasized in the interviews there can be other explanations 

why those didn’t get selected. For example, Possibility to do a GR with mobile phone was 

pressed as a development area, but not seen important for the responders. This may due the 

fact that the responsibility of PM’s, not procurement team and therefore, this wouldn’t 

support their work as much if all processes are followed accordingly if compared to other 

options. Also, payment block -tab didn’t receive as much selections as other options, since 

the possibility to work around this issue exist already in the system. The development idea 

of SAP assisting more the procurement personnel by sending various reminders (e.g. 

Remember to do a FX report) sending did receive only 1 selection even being highly wished 

during the thesis process. Claim handling, retroactive GR’s, possibility to follow if progress 
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reports received and Other (again “Better usability for SAP text editor”) were also included 

in the less important category.  

 

5.2.4. Other comments 

In addition to the topic questions, survey responders had their say for the new SAP being 

built. More than half of the responders left a comment after answering the questions. The 

general wish from the project procurement team was that SAP should be also adaptable for 

efficient ways of working in the projects as right now system is adapted for manufacturing 

plants. The following comment was also left and quite descriptive of the status currently in 

project procurement: 

“SAP features are not properly used, and this adds up to many manual tasks 
such as filling in procurement plans, savings, other reports, asking for GRs, 
signatures, approvals etc... Procurement work could be much more efficient if 
SAP could be used better.” 

  

The overall wish was to keep the new SAP flexible for project procurement and stakeholders 

working in delivery projects. Also, the ability to customize settings based on user, team or 

organizational function was hoped. In addition, some greeting for the SAP project team was 

left stating that this is really good and requited change, and also, greetings for the thesis 

researcher; “All main challenges as well as important issues or things to keep in future SAP 

are well listed above; it was just difficult to select only certain ones”. 

 

Some topics were emphasized after the even more in the comment section. Including topics 

such as VAT coding being the one of the biggest challenges experienced currently and SAP 

should be intelligent enough to support with this task when given the basic data and 

automatic saving being a must feature in the new system. Also, better connection between 

Basware and SAP were wished hoping to avoid manual work. Still, most of comments noted 

the issue creating the most manual work as filling in the PPP’s the Procurement Plan is 

extremely time consuming and the possibility for errors is significant. Solutions for that were 

hoped, either PPP’s being fully in SAP or if not possible, then at least report that would 

support the procurement plans filling. Overall, the topic of reporting was emphasized by 
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commenting that several manually up-dated excels should be avoided due to possible human 

errors, difference in figures and being time-consuming and stating that one system with 

many kinds of reports is "way-of-work" today. Also, as in project procurement many special 

conditions are needed to be written to PO’s, the need for personal text models or variants 

was emphasized.  

 

Some development ideas had also been already developed further and some new areas were 

also discussed where SAP is not yet utilized. For example, it was commented that the 

possibility to do GR with mobile phone should be linked to reminder to PM and as well 

possibility to do a GR and activate payment block is needed for reporting purposes. It was 

also suggested that as the work is not emptying the queue of PR’s but create PO after 

negotiating with suppliers, perhaps also the earlier pars e.g., RFQ phase could be done in 

SAP and then utilize that when placing the PO. In addition to this, it was commented that 

SAP could be utilized also for savings reporting is the budget information is already 

available in the system. Some ideas even would utilize SAP for PO sending straight from 

the system without using email in as manual way. This is utilized in ex-Metso SAP already 

now.  

 

In addition to development ideas, few ideas were more targeted for internal processes as 

those are now executed. The first one being idea for PR creations that it should be well 

instructed, all package engineer role people should have access to SAP, and it should be not 

seen as a big, vicious monster. This was brought up since some do not like to make PR's as 

it is complicated, and it creates more work for procurement. It was also brought up that the 

PM’s responsibilities (progress reports and GR’s) should be clearly on their responsibility 

and accordingly trained. 
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6. Discussion 

Based on the conducted interviews, survey and literature review, these presented themes and 

topics were selected to have the most impact on project procurement team’s work and 

process efficiency. This chapter discusses further requirements for the new SAP through the 

development ideas and suggestions for the selected themes and topics. Discussed topics were 

chosen to be developed and discussed further based on the results of the survey. Some topics 

and themes might have been merged to larger themes to give better insight of the topic and 

more comprehensive suggestions. The suggestion topics are not presented in any particular 

order.  

 

6.1. General observations 

From the interviews, the survey conducted and the discussion during the research process, 

some general observations and wishes have been noted and made for the new SAP. This sub-

chapter discusses the most repeated themes and the overall requirements that are suggested 

to be considered when new SAP is built. The most repeated wish for the system was it to be 

as flexible as possible. This was emphasized to allow project procurement to complete work 

tasks efficiently and without creating any extra processes or workarounds for mandatory 

fields or processes. Most of the actual suggestion and requirements reflect this wish in some 

way.  

 

As Iloranta et al. (2015, 60-61) mentioned, good project procurement’s characteristic is that 

previous projects lessons learnt and tips are well documented, managed and the knowledge 

shared efficiently to future projects to benefit from. For this thesis, this can be translated, the 

better the future SAP is utilized, and more actions are completed in the system instead of in 

detached excel sheets or other applications, the more optimized project procurement can be. 

SAP’s future role as an information distributor really should be emphasized as people are 

working from home and silent information is more rarely shared. The current system has 
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been used sometimes more as a PO print out system without utilizing its all possibilities and 

capabilities.  

 

The new SAP S/4HANA will bring many new developments that will benefit the user in 

multiple ways. For example, as in the new SAP any external partner will not be opened to 

the system as a supplier or customer, yet instead with conjoined business partner file. This 

will solve project procurement’s challenge when issuing LD’s (Liquidated Damages), in the 

current ex-Outotec system the easiest way was to deduct the from final invoice or if LD’s 

issued later on, the supplier should have been opened a customer to be able to invoice the 

LD’s from the supplier. 

 

The updated SAP will bring plenty of improvements for project procurement’s efficiency by 

supporting the project procurement team better and removing manual or unnecessary work. 

Also, by that business benefits will follow if the project is completed well, and enough 

modifications are allowing efficient work environment. One thing considered multiple times 

during the process was the connections between other applications. For example, the 

connection between supplier relationship management system and the current ex-Outotec 

SAP has been less utilized and not supporting the work of purchaser in a way that is required 

in modern solutions.  

 

6.2. Suggestions 

The suggestions are developed ideas based on the gathered information to create a list of 

project procurement’s requirements for the new SAP to be built. Below in the Table 2 

suggestion topics are presented as well as the short descriptions of each suggestion to give 

an overview of the suggestions. After the table, all suggestions are discussed more to explain 

the suggested actions, solutions, future research topics or the issue if no clear solution is not 

given.  
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Table 2. Suggestions and short descriptions.  

Suggestion topic Short description 

Tax codes and value added 

tax 

SAP should suggest correct tax codes for the supply 

chains, changing VAT ID to be possible for all suppliers 

Goods receipt 

Reminders about GR’s for responsible person for the 

related PO’s, GR’s with mobile phone, Other GR related 

development ideas 

Interactive reminders 
SAP supporting purchaser (or other users) with 

interactive (pop-up window) reminders  

Approval process 
The process should happen fully in SAP instead of asking 

approvals in email  

Signature process 

SAP could support the process by automatically filled in 

personal signature info or by supporting the signature 

requests  

Import-message 

Destination country default must not be repeated in new 

SAP or appropriate ways to work around the error to be 

given 

Project procurement plans 
SAP could support PPP creating multiple ways with 

different levels of automatization 

Supplier master data 
Master data should be cleaned from old, outdated data 

and information supporting purchaser added 

Reporting 

Already existing reports should be reviewed, and new 

standard reports are suggested; PO’s by package and 

automated savings report 

Category codes 
CAT-codes based purchasing must be available for 

project procurement in future  

Purchase order creating 

efficiency 

Smaller development areas for project procurement to 

create PO’s more efficiently 

Down payments 
SAP could support the process if there would be a way to 

release the invoice for payment once milestone completed 
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Tax codes and value added tax 

The issue of tax codes and VAT is a one broader topic including multiple smaller challenges 

related to the matter. As it’s a default in current ex-Outotec SAP that delivery address or 

country is set to Finland, the system will usually suggest incorrect tax code solutions. Now 

in the ex-Outotec system, the purchaser can try to reset the tax code, but the results vary and 

the solutions are not reliable. The process has changed after the merger with new invoicing 

flow. The new SAP should be able to support the purchaser in these situations. Almost all 

variating situations could be mapped and set to the system so the new SAP could suggest a 

correct tax code when required information about project and supply chain is given. During 

the interviews it was also discussed that correct tax treatment could be solved also with some 

other system, but to avoid any unnecessary additional applications or add-ons, the optimal 

solution would be to SAP suggest correct treatment in the system after all required 

information is put to the system when creating purchase order.  

 

Since the supply chains can be very complex and involve multiple party, the hardest cases 

need be checked or confirmed with tax specialists to achieve correct and optimum tax 

solutions. One factor making it harder to select correct tax code, is the fact that current SAP 

menus includes old, outdated, tax code solutions to choose from that are missing options and 

mostly cannot be used. Related to tax matters, also changing the VAT ID is not available for 

all suppliers in current system. The reason behind this issue is not clear and to be checked 

and fixed for the new SAP as all VAT ID solutions need to be available for all suppliers to 

ensure correct tax treatment for all supply chains. As this topic is rather large, this need to 

be researched further together with tax specialists and projects system specialists to achieve 

optimal solution in the system for purchaser, but also optimal solutions for the company 

financially and legally. 

 

Goods receipt 

Goods receipt (GR’s) in SAP indicates that the ordered item and documentation has been 

received (or the agreed Incoterm fulfilled) and coming invoice can be paid accordingly. As 

per Metso Outotec’s project procurement process, making a GR in SAP is a responsibility 

of project manager or engineer how requested the item to be purchased. GR should then 
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happen automatically without any project procurement involvement, but this is often not the 

case. This is due to the fact that most of the deliveries go directly to the customer site instead 

of warehouse. Generally, purchaser will request project manager to do a latest when the 

invoice is received. The invoice will stop in invoice processing system if GR is not done. If 

the order was fulfilled correctly, this will create two unnecessary work tasks for purchaser; 

asking the GR from PM and processing the invoice in invoice processing system that could 

be easily eliminated if GR would happen as described in processes. This repetitive workload 

could be avoided by sending out reminders for the responsible person, (usually PM or the 

person who has made the PR; often the same person) about their orders which PO delivery 

date is closing or passed. Similar reports are now sent only to purchasers as that is the only 

information now available in the PO. 

 

This idea was also developed and discussed more by suggesting that GR making could be 

made easier for all by utilizing mobile solutions offered by SAP trough Fiori. Even though 

the mobile support wasn’t prioritized in the survey to be one of the top priorities, it was seen 

that to solve the GR challenge, all possible support received from all given ideas were 

gratefully needed. Also, with the reminders sent for PM’s, a possibility to do a GR (with 

mobile phone) should be linked to it. In addition, the default should be set that “OK” is 

selected for all rows when making GR’s to make it even more efficient.  

 

The possibility of doing a GR for percentages from total item line amount or partial sum 

should be also developed for the new system to avoid having to create new item lines for 

each partly invoice or in case of a partial delivery. In current ex-Outotec system, there’s also 

an issue that some persons are not capable of doing GR’s as they have access right to only 

one of the currently used SAP’s. This issue should solve itself once Metso Outotec will start 

to use common SAP instead two legacy systems. In addition, a payment block -tab should 

be available in the new SAP. This could be utilized in situations when GR needs to be done 

on time for on-time delivery reporting purposes, but invoice need to be blocked from 

payment for some reason. This could be linked to PM’s report and / or PO creating, but with 

the possibility that purchaser can release the block when needed. 
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Interactive reminders 

Partly led from multiple challenges but mainly created based on the idea that SAP should be 

supporting purchaser (or other users) and not only being a back system, where PO’s are 

printed, the idea of interactive reminders were created. The reminders could be in a form of 

pop-up windows or other technical solution given by the service provider. During the 

interviews and thesis project, the idea was discussed, and it could have various variations, 

including reminders to of reporting, complying with company policies or other reminder 

messages specifically for that order. For example, a reminder to do a FX (foreign exchange 

hedging) report could be given when the total of PO is more that 100 000EUR in other 

currency than the local currency. Another example, could be one related to the GR’s 

discussed in the previous chapters; under “Texts” could be a field where it would be possible 

to write a message for the person making a GR. This could be possibly a reminder of required 

documentation or bother special factors to be checked for the order. 

 

Like the reminder of GR’s for persons responsible, a reminder list of missing order 

confirmations, could be sent out for purchasers. Nowadays, each purchaser has their own of 

following receiving order confirmations, but SAP sending a collected list of missing order 

confirmation will eliminate the risk forgotten orders and human errors. This will also 

eliminate extra work, as SAP already knows which are missing and which received if the 

order confirmations are registered accordingly in the system. 

 

Approval process 

In current, ex-Outotec SAP approving process for purchase orders is not possible to complete 

in the system. Instead, the purchaser must find correct approver as per Metso Outotec’s 

approval grid and send them the PO to be approved via email. After approval is received, 

the email conversation is commonly saved to separate folder or some other archive. This 

creates unnecessary work tasks and waiting for the purchaser and for the approver. The most 

beneficial solution would be to request approval in the system by SAP suggesting correct 

approver and sending the request for the person. Together with the approval request, message 

could be sent out for the approver. “Correct approver” would be a person with high enough 

approval limits. If the person is out of office or unable to have access in SAP, they can set a 
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person to substitute them. This solution would bring massive efficiency improvements for 

the process when the extra steps are eliminated, but also no approval emails won’t get lost 

as the data is stored in SAP. The other benefit is a business benefit for the company as the 

approval process couldn’t be forgotten or incorrect persons used to approve over their 

approval limits. This would create more ERP security for the process which is increasingly 

important in procurement when financially binding contracts are made. To give flexibility 

during absences, holidays and other similar situations, the old way of asking approvals was 

requested to be considered to be kept as a plan B option. However, keeping a plan B is not 

an optimal solution and the attention should be focused on creating better substituting 

arrangement. 

 

Signature process 

Related to the previous topic, purchaser must ask signatures for PO’s made based on its 

value. This suggestion has two separate parts; one for the smaller value PO’s that purchaser 

is allowed to sign by themselves and another for the bigger value PO’s that are send for 

signatures. For the smaller value PO’s, SAP could support the process by offering 

automatically filled in personal signature info that the purchaser could save to the system 

and select to be used. 

 

For the bigger value PO’s that purchaser must request signatures from other persons, SAP 

could support in the process with two possible solutions. Either by signature process being 

completed fully in the system or SAP supporting the signature requests. This process is 

currently done in a similar way that approvals are asked. Supplier prints out the PO, send’s 

it for correct person with procuration holder who then sign it either manually or 

electronically and returns to purchaser or another signer. The suggested solution is like to 

approval suggestion that SAP would suggest correct person with suitable limits and business 

line or area that is able to sign the document. As signers can vary a lot and not all may have 

access to the system, SAP could also support the signature process by supporting the 

requesting process. There could be a way to send the PO straight from the system with only 

few clicks to the signer who could then sign the document easily. The benefits of this solution 

are similar to the previous with increased security and efficiency.  
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Import-message 

This import-error message got fourth most selected amongst the challenges experienced in 

the system and is caused by set default that country of destination is Finland by ex-Outotec 

SAP users in project procurement. This incorrect most of the time, but when purchaser 

changes the destination country this error might not get fixed. The error message will disturb 

PO creating process by appearing every time that any information in any field is changed. 

This default should be removed from the system and if or when setting other defaults, project 

procurement’s possibilities to adjust those should be considered. If such default is wanted 

for the new system, a way to change destination country without import-error appearing 

repetitively. This would result more correct data in the system for any reporting and better 

efficiency for PO creating when repetitive errors are not disturbing.  

 

Project procurement plans 

Keeping project procurement plans updated, filling those in and retrieving the information 

from SAP was recognized as one most time-consuming nonvalue adding work that project 

procurement team members do. The original purpose of the plans is to plan future purchases 

in advance and see the results of RFQ process in one excel and then follow up the PO’s, but 

it’s sometimes used only after PO is created mostly as a reporting or a follow up tool. As 

they may be purchasing for multiple projects, there can be several PPP’s to be updated. In 

addition to the huge manual workload created from filling those excel sheets, the risk of 

mistakes in the data or forgetting to update information to multiple excels is present. The 

mistakes can multiply when some other internal organizations are using the information from 

PPP’s in their work tasks or to create new sheets. As this matter is huge topic for project 

procurement teams work tasks and stakeholders reading the PPP’s this matter and solution 

should be considered with wider spectrum of stakeholders utilizing the document. These are 

the three levels of automatization solutions suggested based on this thesis: 

1. Possibility to export the PPP data in structured form from SAP. This is lowest level 

of automatization, but it would support the purchaser with PPP updating. The report 

would create a report including all possible data needed for PPP’s that is found on 

the PO’s (such as PO number, delivery dates, supplier…). This would be a report 
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that can be edited for different projects, but this solution would need some level of 

standardization from PPP’s.  

2. A bit more automatized version would be to keep the PPP’s only in SAP when most 

of the information is always up to date and only some fields should be filled in 

manually. When creating a PO for certain project, the PO information would 

automatically transfer to the PPP. This solution can be completed also with some 

other system linked to SAP data that would be updating automatically. To allow 

people with no access to SAP also review PPP’s, the possibility of exporting current 

PPP should be kept as an option.  

3. Fully automatized PPP is the optimal solution to minimize manual nonvalue adding 

workload. In this solution the original purpose of PPP would work best and PPP 

being even more supporting tool for purchaser. In the beginning of project, PM could 

create PR’s ready for the project with little to no other information than just the item 

to be purchased and cost center. This would create the PPP to be followed and all 

data input would be filled after PO is created.  

 

Supplier master data 

Incorrect or outdated supplier master data got quite a lot of attention in the interviews and in 

the survey as the currently used ex-Outotec SAP may have several supplier numbers for the 

same supplier. With the momentum resulted from this change, supplier master data should 

be checked, and double or outdated supplier numbers deleted. In addition to incorrect data, 

it’s common that there is little or no information behind the supplier. It was requested to 

have more data to have more data in supplier profiles (business part profiles in SAP 

S/4HANA) to see correct for example supplier contacts in Communications and frame 

contracts (or links to those in some other system). Trough the supplier master data, also e.g., 

spend reports and latest orders should be available too to view. This would benefit purchaser 

when preparing for supplier negotiations or for example, trying to evaluate suppliers capacity 

used. 
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Reporting 

Already existing standard reports “Purchase Orders by Project” and “Purchase Orders by 

Vendor” were selected to be the most important features to have also in the new SAP. These 

should be reviewed, and any improvements necessary done. In addition to old reports, new 

reporting tools such as “Purchase orders by Package” (; packages are subparts of 

procurement scope) would be beneficial especially in bigger projects where there are tens or 

hundreds of PO’s per project. This would need a field to have the package number included 

but would benefit when reviewing packages purchases. As purchasing is reporting savings 

compared to budgets which are often found from the system already, the reporting could be 

done or exported in the and from the system. These would benefit purchaser with increased 

efficiency, less manual work and risk of mistakes or human errors.  

 

Category codes 

CAT-codes or Category codes-based procurement is done often in project procurement as 

the purchased item is purchased only once and most likely no identical item is purchased 

again. If item is a shelf item, spare or often purchased an item code is created for it with all 

necessary data behind it. This is done to have better item master data and visibility for 

example the prices that it has been purchased and from which suppliers. But as in legacy 

Outotec project procurement plenty of purchasers are engineered to specially for that 

customer, its requirements and environments requirements, the workload from creating an 

item number for one time purchase is unnecessary large. Generally, project procurement 

works under time pressure and all purchased machines are not designed to the smallest 

detailed when ordered. That would make creating a detailed item code with all the item 

details that it requires impossible at that point and would require plenty of work to update it 

later. If item code is opened with little to no information about its details or smaller pieces 

that it’s made, any of the described benefits isn’t achieved and therefore creating the item 

code unnecessary. Having item codes for each item purchased creates more visibility but 

that complies only with more matured items, not for the items purchased once and therefore 

purchasing CAT-codes must be a possibility in the new SAP too. It was suggested that there 

could be more CAT-codes (more detailed) to create some visibility. Also, the codes should 
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be found from SAP “Material” column by searching to avoid using excels to search correct 

code. 

 

Purchase order creating efficiency 

These presented development ideas or requirements for PO creating in SAP were prioritized 

to be important fixes for the new system or to be kept from the current system for the new 

one. The biggest fixes that need to be revised are the unintentional changes happening from 

PR to PO (currency, delivery date), text editors should be more easily usable and texts fields 

should be to fit more text. What’s been expected from the new SAP as its developed through 

the years, is automated saving as now if the internet connection stops at any reason, all 

unsaved data will be lost.  

 

Some possibilities that are required to have in the new system to benefit better process are 

possibilities to add special payment terms, to divide one line item to many cost centers and 

process it in invoice processing and lock same information for the whole order that is now 

determined per item line, such as delivery address. The possibility of dividing one item line 

to multiple cost centers is affected by accounts payables (AP’s) and invoice processing 

systems capabilities, so that needs further investigating. The possibilities to copy item lines 

and use Fast Change must stay on PO creating transaction. Also, the topic of revision tab 

being selected and creating revision 1 unintentionally, should be considered when creating 

new SAP. To create more flexibility for changing environment, purchaser should be able to 

change supplier after PO draft is made.  

 

Down payments 

In project procurement, it’s common to have down payments for the manufacturing 

milestones. In the current process, down payment invoices will always stop for 

corresponding purchasers invoice processing system for checking and coding as those are 

not final invoices and there is no GR done for down payment invoices. This creates a plenty 

of manual work for the purchaser and prioritized the biggest challenge in current ex-Outotec 

SAP. Since final invoices will go through the process automatically if there is no difference 
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between order and invoice, there is a room for improvement for down payment invoice 

handling. Therefore, suggested action is to utilize SAP to have milestones marked in the 

system and possibility to tick those selections and allow the invoice to be checked and coded 

by accounts payable automatically. Most of the time, down payment invoice will require 

extra review from purchaser, but with SAP support, the coding and checking the invoice 

would happen without purchasers involvement if milestone were completed before invoice 

arrives. In current system, milestones could be marked under Invoicing plan, but this has 

been tested and found not suitable for project procurements down payments. Also, as the 

order has bank guarantees, the follow up for those could be done similarly with boxes to be 

ticked ones received.  
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7. Conclusions 

The objective of this qualitative study was to discover the main challenges and weaknesses 

of ex-Outotec’s ERP system that is used in Metso Outotec together with ex-Metso SAP and 

present the possibilities and ideas that the new SAP S/4HANA solution can offer for project 

procurement. The aim was to achieve also broad understanding of project procurement 

special features and ERP systems to be able to research how the ERP system could support 

the project procurement. The current systems challenges, development ideas and best 

practices were studied in this thesis to accomplish the research objective. The found topics 

were collected with interviews and prioritized with larger survey to find out the main topics 

to focus on. The results and solutions are based on the survey, interview and literature review 

conducted.  

 

In order to draw a connection to the research questions formulated at the beginning, the 

questions are answered below, and their objectives are also considered. In addition, the 

limitations of the thesis results are discussed, as well as possible future research 

opportunities evolved during this thesis process. To avoid mirroring too much the currently 

used system and to question the habits, the first two research questions give the general view 

and common practices to the topic, but the third question discusses the case company’s 

project procurements requirements when changing from legacy ex-Outotec’s to new SAP 

S/4HANA. 

What are the specific features of project procurement? 

The main specific features of project procurement to be considered when building a new 

ERP system are complex and global supply chains, variable content and circumstances, fast 

pace and high number of different items purchased. Due to the nature of project procurement, 

supplier base and stakeholders are often new and therefore the importance of good 

documentation for future projects is crucial and good systems support that. As many of the 

items purchased are customized for each customer, purchasing frequency of one item is low 

but it’s common that one purchase has high value and by that the risks are higher, and the 

importance of beneficial terms is greater.  
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What is ERP and what new possibilities the chosen ERP system can offer for project 

procurement? 

Enterprise Resource Planning (ERP) systems are system with functions supporting 

organizations with shared databases and considered nowadays must-have systems to run 

larger businesses. The chosen ERP system, SAP S/4HANA brings out multiple new features 

compared to currently used to support project procurements work, such as offering 

automatization for easier tasks and invoice matching, new developed user experience with 

Fiori and plenty of add-ons for procurement.  

How SAP S/4HANA can support project procurements processes in the case company? 

This research suggests twelve development areas or topics how the new system could 

support project procurement compared to the system used now. In addition to the 

developments that comes with the update, such as in-memory computing architecture, access 

to real-time business analytics and statistics, and Fiori, there are more specific ways also that 

SAP S/4HANA can support the work. Those are processes that are common topics for 

project procurement such as tax codes, approval and signature processes, keeping up project 

procurement plans and reporting. Also, interactive reminders were noticed to be seen as 

beneficial feature.  

 

The overall result of the research was to require flexibility from the system to enable and 

support also project procurements work alongside other procurement. The twelve 

suggestions are given to case company to be considered when creating a compromise when 

building the new SAP. The results are very specific for the case company, but overall ideas 

can be utilized in similar projects for complex supply chains procurement.  

 

This research is current as many larger companies are implementing SAP S/4HANA as the 

support for older version ends within next five years and no similar studies for corresponding 

project procurement is found. The objectives were achieved well, but with the mentioned 

limitations that only legacy ex-Outotec SAP was considered, not ex-Metso SAP. Optimally, 

the future research would dive deep for example tax and VAT solutions in complex supply 

chains and how those can be supported by systems or other solutions. 
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Appendix 1. Interview details 

 Title / role in Metso Outotec 
Date and 

duration 

Interview and 

documenting type 

1 
Director of Project Procurement, 

BL Separation 

7.6.2022, 

1hour 

Microsoft Teams 

interview, written notes 

2 Project Procurement Manager 
9.6.2022, 

1hour 

Microsoft Teams 

interview, written notes 

and recording 

3 Project Procurement Manager 
9.6.2022, 

1hour 

Microsoft Teams 

interview, written notes 

and recording 

4 Project Procurement Manager 
9.6.2022, 

1hour 

Microsoft Teams 

interview, written notes 

and recording 

5 Project Procurement Manager 
10.6.2022, 

1hour 

Microsoft Teams 

interview, written notes 

and recording 

6 
Equipment Project Procurement 

Manager 

10.6.2022, 

1hour 

Microsoft Teams 

interview, written notes 

and recording 
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Appendix 2. Thematic framework for semi-structured interviews 

Interviewee’s initial information and background: 

- Name (for the record and notes): 

- History in Metso Outotec (or legacy companies): in years, work descriptions 

- History with SAP system: in years, user experience and roles 

- History with other ERP systems: in years, specified what ERP system 

Main SAP transactions to be discussed, but also if other transactions used or wish to be 

used, those were also discussed; 

- ME21N – Create Purchase Order 

o Including the discussions of project procurement process of PO creation and 

related work according to Metso Outotec policies 

- ME2J – Purchase Orders by Project 

- ME2L – Purchase Orders by vendor 

- MIGO 

- Other transactions used by interviewee’s 

Other comments focused on experienced challenges, best practices, manual / repetitive 

work and development ideas. Special features of project procurement to be considered in 

the project were also discussed. In addition, any other topic brought up by interviewees.  



   1 

Appendix 3. Survey questions 

Project procurement’s requirements for the new SAP 

1. Select your BA / BL * 

O Minerals / Separation, Grinding, Other 

O Minerals / Hydrometallurgy 

O Metals 

 

2. What legacy SAP’s do you use? * 

O Ex-Outotec SAP 

O Ex-Metso SAP 

O Both 

 

3. How many years you have worked in Metso Outotec (or previous legacy 

companies)? * 

O Less than a year 

O 1 – 3 years 
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O 3 – 5 years 

O 5 – 10 years 

O More than 10 years 

 

4. How often do you use SAP in your work tasks? * 

O Daily 

O Few times in a week 

O Weekly 

O Few times in a month 

O Hardly ever / few times in a year 

 

5. How would you rate your skills and experience as a SAP user? 

1           2           3           4           5 

Beginner O          O          O          O          O Expert 
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6. This question is about our current SAP. 

Please select three to five biggest challenges that you face when using SAP? * 

If you choose “Other” please describe the challenge. You may also describe 

multiple challenges under option “Other”. 

¨ Repetitive Import-error 

¨ Old supplier numbers (that are not OK to use) 

¨ Missing units from Item lines (hours, liters…) 

¨ Incorrect supplier master data (addresses, phone numbers) 

¨ Incorrect tax code options 

¨ Incorrect or missing payment terms options 

¨ Revision tab is automatically selected and creates version 1 unintentionally 

¨ Language can’t be changed later, or you lose some data 

¨ Currency or delivery date varies when information retrieved from PR to PO 

¨ Missing budget information 

¨ SAP doesn’t support down payment processes 

¨ Supplier cannot be easily changed in PO 
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¨ Other: _________________________________ 

 

7. What are the three to five most important features required to keep in the new 

SAP? * 

Please consider the features that you require to complete your work tasks in SAP. 

If you choose “Other”, please describe the feature. You may also describe multiple 

features under option “Other”. 

¨ Frame texts behind suppliers if frame contract in place with the selected 

supplier 

¨ Purchasing possibility based on category (CAT) codes, not only with item 

numbers 

¨ Possibility to add different delivery addresses to all lines 

¨ Multiple text fields under “Texts” tab 

¨ Fast Change (possibility to change info in multiple lines at once) 

¨ Possibility to view PO’s by project 

¨ Possibility to view PO’s by supplier 

¨ Filling in the PR number to item line 

¨ Possibility to copy Item lines 
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¨ Possibility to write notes in Header note 

¨ Confirming all lines at once 

¨ Other: _________________________________ 

 

8. Please select three to seven areas of work that future SAP could support your 

work? * 

With this question, some development possibilities and areas for the future SAP are 

mapped. Please consider the areas of work that create a lot of repetitive, manual or 

ineffective workload.  

If you choose “Other”, please describe the topics. You may also describe multiple 

topics under option “Other”. 

¨ Possibility to export the information needed to fill in project procurement 

plans 

¨ Automatized project procurement plans (either via connected app or excel 

OR project procurement plans being fully only in SAP) 

¨ General reporting tool (that creates different reports for various needs) 

¨ Partly automatized down payment process (for less coding and invoice 

processing) 

¨ Correct tax codes and VAT solutions 
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¨ Reminder (to PM’s) to do a Gr for responsible PO’s 

¨ Possibility to do a GR with mobile phone 

¨ Possibility to approve (or request approval) in SAP 

¨ Possibility to sign (or request signature) in SAP 

¨ Follow if progress report received 

¨ Possibility to add special payment terms 

¨ Payment block -tab 

¨ Claim handling 

¨ Possibility to GR for percentages from total item line amount 

¨ Possibility to divide one line item to many cost centers 

¨ Automated saving 

¨ Possibility to put (or lock) same delivery address for all lines 

¨ Automatically filled in personal signature info 

¨ Possibility to view PO’s by package 

¨ Retroactive GR 

¨ Links to frame agreements in *SRM system* when supplier selected 
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¨ Various reminders from SAP (e.g. “Remember to do a FX report” if the 

total is more than 100 000EUR in other currency than your local currency) 

¨ Other: _________________________________ 

 

9. Please share any other thoughts and ideas for the new SAP and challenges you are 

facing now in currently used SAP. 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

 

 

 

----------------------------------------------------------- 

*    Mandatory question 

O   Choose one from the options 

¨ Multichoice question 


