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Production plant delivery project starts with the engineering phase. This phase is crucial for 

successful project execution. Too tight a schedule or poor planning with limited resources or 

competence leads to underperformance and errors in design. These can cause major losses in 

profit and occur as a root cause for accidents and even loss of lives. 

 

This study aimed to define and discover development areas in the case company’s engineering 

scheduling process. In addition to that, this study also included a definition of the existing 

process. To reach the research objectives, a qualitative research method was applied alongside 

with literature review.  

 

Expert interviews played a major role in this study. Interviews were conducted as semi-

structured. The interviews were based on three main themes: “project schedule”, “engineering 

scheduling process in projects”, and “efficient project scheduling in engineering point-of-

view”. The interviews were performed one person at a time. Interview results were discussed 

in a group meeting with interviewees, where the importance and relevance of each raised topic 

were also debated. Topics raised in interviews were scored based on the interview results and 

group discussions. The topics which gained the most scores were highlighted as the most 

important development topics.  

 

Relevant development topics were identified under each theme. Initial data demands for 

engineering, standard templates for scheduling, and internal relations in project schedules were 

identified as the most important development topics. It was noticed that a more detailed project 

schedule should be created well ahead in the project sales phase. In addition, the expertise of 

scheduling persons and active internal communication in the company are critical factors when 

trying to achieve outstanding results in projects. 

 

This study succeeded in answering the presented research objectives. Future research is 

preferred for implementing these research results to the engineering scheduling process in the 

case company. 
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Tuotantolaitoksen toimitusprojekti alkaa suunnitteluvaiheella. Tämä vaihe on ratkaisevan 

tärkeä onnistuneelle projektitoteutukselle. Liian kireä aikataulu tai huonolaatuinen suunnittelu 

rajallisilla resursseilla tai osaamisella johtaa huonoon suorituskykyyn ja virheisiin. Nämä 

virheet voivat aiheuttaa suuria taloudellisia menetyksiä. Suunnitteluvirheistä saattaa lisäksi 

seurata tapaturmia ja jopa vakavia onnettomuuksia. 

 

Tämän tutkimuksen tarkoituksena oli kehittää projektien suunnitteluvaiheen 

aikataulutusprosessia case-yrityksessä. Lisäksi tutkimuksessa määriteltiin nykyinen 

aikataulutusprosessi. Tutkimustavoitteiden saavuttamiseksi sovellettiin kirjallisuuskatsauksen 

ohella kvalitatiivista tutkimusmenetelmää. 

 

Asiantuntijahaastatteluilla oli tärkeä rooli tässä tutkimuksessa. Haastattelut suoritettiin 

puolistrukturoituina. Haastattelut perustuivat kolmeen pääteemaan: "projektiaikataulu", 

"suunnittelun aikataulutusprosessi projekteissa" ja "tehokas projektin aikataulutus suunnittelun 

näkökulmasta". Haastattelut tehtiin yksi henkilö kerrallaan. Haastattelun tuloksia käsiteltiin 

haastateltavien kanssa ryhmäkokouksessa, jossa keskusteltiin myös jokaisen esille nostetun 

aiheen tärkeydestä ja merkityksellisyydestä. Haastatteluissa esiin nousseet aiheet pisteytettiin 

haastattelutulosten ja ryhmäkeskustelujen perusteella. Eniten pisteitä saaneet aiheet korostettiin 

tärkeimpinä kehityskohteina. 

 

Jokaisen valitun teeman kohdalla tunnistettiin kehityskohteita. Suunnittelun 

lähtötietovaatimukset, aikataulutuksen standardimallit ja sisäiset riippuvuudet 

projektiaikatauluissa tunnistettiin tärkeimmiksi kehityskohteiksi. Tuloksissa tuli myös esiin, 

että yksityiskohtaisempi projektiaikataulu olisi luotava hyvissä ajoin eli jo projektin 

myyntivaiheessa. Lisäksi aikataulutukseen osallistuvien henkilöiden asiantuntemus ja 

aktiivinen sisäinen viestintä yrityksessä ovat kriittisiä tekijöitä tavoiteltaessa erinomaisia 

tuloksia projekteissa. 

 

Tämä tutkimus onnistui vastaamaan esitettyihin tutkimustavoitteisiin. Jatkotutkimus on 

suositeltavaa, jotta tässä tutkimuksessa esiin nousseet kehityskohteet saadaan jalkautettua 

suunnittelun aikataulutusprosessiin case-yrityksessä.
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1 INTRODUCTION 

 

Production plant delivery project always starts with the engineering phase. This phase is crucial 

for successful project execution, mainly because of the characteristic of the delivery project. A 

tight schedule and poor planning with limited resources or competence lead to 

underperformance and errors in design. These can cause major losses in profit and occur as a 

root cause for accidents and even loss of lives.  

 

Repairing the mistakes made in the design phase creates setbacks in later phases of the project.  

If the design is delayed for some reason, it is often extremely difficult to catch the planned 

schedule without allocating more resources to work. Also, it needs to be pointed out that in 

today’s business, there are usually no proper free resources available for short notice. Instead 

of maintaining free resources, in project-based companies, the resource owners have allocated 

their resources to other projects. At the very beginning of the project, the uncertainty is the 

highest, and the expense of making course corrections is the lowest. And vice versa at the end 

of the project. A proper project plan should be created at the very beginning of the project. It 

gives a solid beginning for the project and also provides a much better chance to achieve a 

successful project ending. (Marion, 2018, pp.133). 

 

It has been recognized that the reasons for design errors can variate on a large scale. In many 

cases, the resources and schedule are at least partial root cause for errors. If resources and time 

were not limited, it would lead to better results in overall quality. Because in a project-based 

industry, the design resources and time is often limited, it is essential to improve the process. 

Well-designed processes and standardized ways of working provide a decent toolkit for the 

company to gain an advantage compared to competitors, especially when executing in some 

way similar type of projects. This kind of toolkit has many advantages also for company 

employees and customers. If expectations are already clear at the beginning of the project, the 

project execution will be smoother.  

 

Every project and every customer are more or less different compared to each other. In a study 

of construction projects (Lianying & Xiaonan 2016), it was stated that uniqueness and 

complexities are typical characteristics of construction projects. This statement leads to the fact 
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that the reuse of previous knowledge in engineering and design cannot be utilized in an effective 

way. 

 

In a questionnaire study (Lopez & Love 2012) of design errors in construction projects, 

researchers found that design faults mean direct and indirect costs were an average of 7% of 

the contract value. In that research, the design error costs did not notably vary when comparing 

different project types and procurement methods.  

   

1.1 Background of the study 

 

The construction time for large-scale production plants has a major effect on investment 

payback time. The sooner the production is running in the mill, the shorter is the investment’s 

payback time. Pelin (2011) claims that in investment projects, the target is as short execution 

time as possible because of the large invested capital and future profit value of the running 

plant.  

 

In very large-scale pulp mill investment projects few months difference in production start-up 

date can lead to a significant difference in investment profitability calculations. This has led to 

shorter project execution schedules, and it generates a lot of pressure for stakeholders and 

suppliers. Especially in the 21st century, the pressure for short delivery times has been an issue, 

and if in the early 2000’s the execution time for a complete production plant was 26 months, in 

2021, it can be even four months shorter, leading to a 22-month execution time. A major portion 

of this reduction of time has been taken from the engineering phase. That is because installation 

and manufacturing have been tuned already efficiently cost-wise, and additional speed-up 

would need a lot more manpower and resources. Also, worldwide logistics chain has come to 

its limit speed-wise. The engineering phase is, then, often scheduled in a way that several tasks 

in engineering are in a critical path compared to the overall project schedule. On some 

occasions, certain engineering phases need to be finished even before the project contract has 

been signed in order to maintain the overall project schedule. 

 

It is difficult to provide high-quality design in a very short time frame. An additional challenge 

to this comes from the customer because the customer’s own engineering resources are often 
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scarce as well. It may cause problems and delays because the needed engineering initial data 

from the customer is provided late, and the quality of the data can also be affected.  

 

It is also in the company’s own interest to perform the engineering phase with high efficiency 

and small cost because it has a direct impact on revenue. This means basically fewer working 

hours for engineering. On the other hand, it is a commonly known fact that work done in a hurry 

or in a sloppy way can lead to massive costs in the construction or warranty phase of the project. 

Nevertheless, on some occasions, the importance of engineering quality is somewhat 

understated, and additional investment in it can be treated as a waste of money. 

 

Occasionally in the project sales phase, there is pressure to reduce the engineering budget in 

order to make the project price lower and more attractive to the customer compared to the 

competitors’ offers. One way is to provide for the customer a shorter engineering time when 

there is less time given for engineering, and in the project budget, the costs are lower. These 

apparent savings may turn into losses when looking at the results at the end of the project. 

 

The above-mentioned reasons lead to the need for developing the engineering process to face 

the new challenges and serve the customers and also support supplier’s own functions and 

resources in the best possible way. This study focuses on the engineering scheduling process to 

identify possible bottlenecks and ways to improve. 

 

1.2 Research objectives and delimitations 

 

1.2.1 Objectives 

 

Usually, the reasons for delays are not seen until the end of the project. Often, in the end, the 

construction work is studied more consistently than the engineering phase. This study is made 

to a case company. The company name remains hidden. In the case company, it has been 

identified that the possible delays caused by improper scheduling are lacking deeper analysis. 

Instead of researching the complete project scheduling process, this study attempts to give 

insight into how actions in the project’s engineering phase scheduling could affect the project 

result.  
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This study aims to discover areas of development for the current scheduling process in the 

project engineering phase. This phase of external supply projects is shown in below Figure 1. 

 

 

Figure 1. Engineering phase of production plant project 

 

Also, it is explored how the engineering scheduling process could be improved in a way that 

the company and its personnel can achieve better results even when the time for engineering in 

the project is very limited. The aim of this study is to recognize the most critical improvement 

areas in the scheduling process and give recommendations to further studies.  

 

Firstly, it is needed to clarify the case company’s status of the project engineering scheduling 

approach. The second target for this study is to pinpoint development areas of project 

engineering scheduling process. The research objectives are presented in the following. 

 

The objectives of this research are: 

1. Define the current project engineering scheduling process in the case company. 
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2. Discover development areas of the project engineering scheduling process in the case 

company. 

 

1.2.2 Delimitations 

 

A project can be an in-house-based project or an external project. An in-house project can be, 

for example, product development, process development, organization development, or 

investment project. In this study, the focus is on external supply projects performed by a project-

based organization. In external supply projects, the customer is the project owner, and the 

supplier company is committed to delivering the agreed result as a project. (Pelin, 2011, pp.33-

34). 

 

In the context of this thesis, the target is not to solve any current problems by, for example, 

creating new operating models. The aim is to pinpoint the most critical development areas and 

give recommendations for future actions. 

 

1.3 Research methodology 

 

In this thesis, the research objectives are studied using two different methods. Results of this 

study are based on the conclusions carried by the following methods: 

1. Literature review 

2. Expert interviews 

 

1.3.1 Literature review 

 

The purpose of the literature review was to identify characteristics and key aspects of a 

company that is acting in a project-based industry. Existing studies of the issue at hand were 

also searched. In the literature review, the basic concepts of the project framework are studied, 

and the background for different terms is clarified. Books and articles were used as references. 

The literature review is mainly focusing on books concerning project management and project 

scheduling. Most relevant articles are presented from “International Journal of Project 
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Management” releases, but also from other sources, mainly via LUT-Finna scientific library. 

The literature review is used as a basis for the interview process and interview question creation.  

 

1.3.2 Expert interviews 

 

The first research objective is studied by interviewing case company employees involved in 

project engineering, project scheduling, and project management. One main objective of this 

study is to define the current methods used in project engineering scheduling. Therefore, it was 

decided that a qualitative approach as a case analysis would provide better results compared to 

a quantitative approach.  

 

One feature of the qualitative research method is that finding the absolute truth is not the 

objective. Instead, the method provides a possibility to form an interpretation of a certain 

subject that could not be detected otherwise from any other source or literature. Opinions and 

experiences of interviewed persons provide hints needed to form conclusions. (Alasuutari, 

1994). 

 

Interviews were done one by one and only between interviewer and interviewee. Interviews 

were made remotely using Microsoft Teams due to COVID-19 restrictions for social distancing. 

Some of the interviewees were located in different business units in Finland. In these cases, 

remote interviews would have been utilized even without COVID-19 restrictions. 

 

1.4 Content and structure of the study 

 

This thesis consists of six chapters. Chapter 1 explains the background of the study, research 

objectives & delimitations, and research methodology. The theoretical background is presented 

in Chapter 2. It contains an overview of terms such as “project”, “project management”, 

“project-based business model”, and “project scheduling”. Chapter 3 includes the evaluation of 

the current situation and special characteristics of the project scheduling process in the case 

company. Also, Chapter 3 includes the description of the interview process, interview 

questions, and interviewees. Chapter 4 includes results, evaluation, and conclusions of 

interviews. Conclusions and discussion of this study with limitations and future research are 
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described in Chapter 5. Chapter 6 is the summary chapter. The structure of the study is presented 

in Table 1.  

 

Table 1. Structure of the study. 

 
 

  

  

Case company specifics Interview methods and process

Recommendations and conclusions Limitations and future research opportunities

4. INTERVIEW RESULT EVALUATION

Results, evaluation, and conclusions of interviews

5. CONCLUSIONS AND RECOMMENDATIONS

6. SUMMARY

Summary of the study

1. INTRODUCTION

Description of background, research objectives, delimitations, methodology and structure of the study

2. THEORETICAL BACKGROUND

Literature review of concepts in project-based industry

3. DEFINING THE INTERVIEW METHODS AND PROCESS
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2 THEORETICAL BACKGROUND 

 

2.1 Project and project management 

 

There are many published definitions for project and project management. In principle, there 

are no notable differences between descriptions found in the literature. In the following 

paragraphs, some of these are represented.  

 

In a book on industrial project management (Tonchia 2008), a project is described as a 

combination of complex and coordinated activities. That combination requires well-defined a 

result. The objective can be reached with coordinated efforts in a specific time frame and with 

specific resources. These resources can be financial or human-based. A project is a temporary 

activity, and it must have a beginning and an end. 

 

Pelin (2008) shortly characterizes a project as an assignment that is done in order to achieve a 

pre-defined one-time result. Building a process plant is a project, whereas running that process 

plant is not. The project usually has limitations in resources, scope, quality, and schedule. 

 

The Project Management Institute originated in the USA has defined a project as “A temporary 

endeavor undertaken to create a unique product, service or result.” Also, it states that the 

project’s beginning and end are defined, and for that reason, it has defined scope and resources. 

The project includes people who may not work together continuously and can be located across 

the world in different organizations. A project also needs to be managed in a way that the results 

are reached on budget and on time. (PMI, 2021). 

 

The Project Management Institute (PMI, 2021) has defined project management as: 

“Project management is the application of knowledge, skills, tools, and 

techniques to project activities to meet the project requirements.” 

 

A Guide to the Project Management Body of Knowledge (PMBOK® Guide) identifies the 

following processes and knowledge areas in project management: 
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Project management processes can be divided into five groups: 

• Initiating 

• Planning 

• Executing 

• Monitoring and Controlling 

• Closing 

 

Project management knowledge is connected to the following ten areas: 

• Integration 

• Scope 

• Time 

• Cost 

• Quality 

• Procurement 

• Human resources 

• Communications 

• Risk management 

• Stakeholder management 

 

United Kingdom’s Association for project management defines project management as an 

application of different processes, methods, skills, knowledge, and experience which are used 

to reach certain objectives according to the project acceptance criteria within agreed parameters. 

Deliverables of project management are constrained to previously defined limited budget and 

time. Project management differs from basic management because it has a final deliverable 

within a finite time span. Whereas basic management instead is a continuous process. Project 

professionals need a broad range of different skills, which are often related to technical and 

people management skills, and they need to have good business understanding. (APM, 2019). 
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2.2 Project-based organizations (PBOs) 

 

Organizations or companies can be either product-based or project-based. Product-based is, for 

example, Coca-Cola, Apple, or Valmet Automotive. What combines these companies is the fact 

that they are selling a product that they have developed or bought, and they usually own the 

intellectual rights for these products. These companies can fine-tune their products and sell 

those to whoever is interested, either it is a business or consumer product. In product-based 

companies, project management and portfolio management are not developed in the same 

emphasis as in project-based companies.  

 

Project-based companies instead are not usually focusing on delivering physical products and 

do not usually have production plants. Instead, these companies develop very customized 

solutions for their customers, and the external client often owns their intellectual property. 

Sydow et al. (2004) remark that a wide range of industries is project-based organizations. These 

include, for example, consulting and professional services, high technology, complex products 

and systems, and cultural industries. For many of these project-based organizations are 

demanded to face highly differentiated demand, where clients negotiate and interact with 

project organizers over the often-innovative design of products and services. Lindkvist (2004) 

identifies these companies as organizations that work mainly in projects and/or have their main 

target on the project dimensions rather than organizational structures and processes or 

functional dimensions.  

 

Project-based companies are not usually selling one product. They are creating a solution for 

the customer by combining several products and sell them as a package to solve the client’s 

problem or needs. Proper project management and project portfolio management skills with 

competent intellectual resources are vital for these companies to compete against competitors 

in the market.  

 

2.3 Project execution 

 

Production plant construction projects are very large, and several companies are involved in the 

process. There can be one main supplier which oversees actions and have overall responsibility. 
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The main supplier still needs several subcontractors to cover all the aspects that the project 

requires to be completed. OR the project owner (customer) can oversee different suppliers and 

manage the construction project. Several different project scope combinations can be identified. 

The project’s scope of supply defines the project deliverables. Scope of supply is a description 

of the contractual items according to Work Breakdown Structure (WBS). It indicates if those 

are supplied by the customer or supplier and what engineering is required. (Tonchia, 2008, pp. 

146). 

 

2.3.1 Work Breakdown Structure (WBS) 

 

In a project, the work is usually needed to split into smaller, measurable, and more manageable 

packages. In PMBOK (2017), the Project Management Institute defines WBS as “a deliverable-

oriented hierarchical decomposition of the work to be executed by the project team, to 

accomplish the project objectives and create the required deliverables.” It is used to organize 

and define the scope of the project. The work can be divided into different descending levels, 

where the top-level consists of main project phases, and the lowest level has the most detailed 

definitions of each work. These lowest-level works are called work packages. Those can be 

scheduled and controlled more precisely than top-level work. Also, monitoring the costs 

becomes easier, and the possible overruns are more likely noticed in the earlier phase than in 

top-level monitoring. Pelin (2011) describes that each work package generates measurable 

results, which are, for example, clarification, definition, prototype, and documentation package. 

In Figure 2, an example of an investment project’s main phases is described. Phases are partially 

overlapping each other.  
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Figure 2. Phases of an investment project, an example. (Pelin, 2011, pp.97) 

 

2.3.2 Project plan 

 

In a project, it is needed to define how and when the services, products, and results defined in 

the project scope are delivered. This detailed plan is provided by project scheduling. Also, this 

plan is a tool for communication and managing stakeholders’ expectations. It can also be used 

as a basis for performance reporting. (PMBOK, 2017, pp.175). 

 

Creating a proper project plan is mandatory to achieve decent results from the project. A well-

planned project in the early phase is also easier to execute, and less confusion should be 

expected in later phases of the project. If a company is conducting similar types of projects 

frequently, it is valuable to identify and standardize the best practices. The project plan consists 

of several tasks, and different task sets can be divided into tasks and subtasks. Depending on 

the project, the task list can fluctuate from a few tasks to several thousand of ten thousand tasks. 

However, it is not enough only to list all tasks. A good project plan also includes a realistic 

view of how these tasks will be executed. Creating this kind of plan demands a lot of experience 

and perspective from different viewpoints of project execution. Also, it is mandatory to 

understand the availability of resources and time. It is obligatory to understand that a project 
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plan is not the same thing as a project schedule. The schedule does not address risk, 

communications, quality, resources, and procurement to the same extent as an overall project 

plan. Despite that the project schedule includes resource assignments, it does not reveal from 

where the resources originate, how they are selected, led, and managed. (Marion, 2018, pp.132-

134). 

 

2.3.3 Project schedule 

 

A critical part of the project plan is the project schedule. It contains project deliverables within 

the description of what will be delivered and when. The project schedule is used for multiple 

purposes. It is a tool for project management and a basis for client or steering group progress 

reporting. (PMBOK, 2017, pp.175).  

 

Key stakeholders can also use the project schedule for resourcing and execution. In PMBOK 

(2017), it is claimed that a well-designed project schedule fulfills at least the following 

requirements: 

• It must include all important and right tasks to be done in the project 

• Tasks must be at enough deep level and enough detail 

• Only one schedule 

• All project team members are familiar with the project schedule and their own tasks 

• Schedule is kept up to date, lives with project 

• Schedule includes logical, relevant links 

 

There are different scheduling methods in common use. A relevant scheduling method is 

selected by the project management team. The critical path method is commonly used. In that 

method, the project-specific data (for example, planned dates, resources, activities, 

dependencies, durations, constraints) is entered into the scheduling tool to create a project 

schedule. (PMBOK, 2017, pp.175) 

 

A schedule can be presented with a Gantt chart. A Gantt chart provides schedule activities, 

milestones, durations, and resource assignments. (Marion, 2018, pp.133-134).  
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Figure 3 presents a very simple Gantt chart: 

• The start and the end for each activity are shown on the horizontal axis. The duration of 

the activity is illustrated as the length of the bar. 

• Status of advancement of the tasks at a given time is indicated with coloring the bar. It 

is usually coinciding with the present. In Figure 3 the task A is late; B and D are on 

time, and C is early. (Tonchia, 2008, pp. 97). 

 

 

Figure 3. An example of a Gantt chart. (Tonchia, 2008, pp. 98). 

 

The Gantt chart does not indicate priorities between the activities. If task B starts when A ends, 

it does not necessarily mean that task A must be completed before task B can be started. Actual 

priorities should be visualized and linked to each other with arrows. The problem is that when 

the project has multiple bars and activities, a complex arrow network would be extremely 

difficult to read and use in everyday project management. (Tonchia, 2008, pp. 98). 

 

2.4 Multi-project management (MPM) 

 

The characteristics of resource allocation become a lot more difficult in a multi-project 

environment when comparing to single project resourcing. In a multi-project industry, the same 

resources are often allocated to different projects with a certain amount of time allocation. If 
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one project faces delay or demands more resources, it has an effect on other projects as well. 

(Pelin, 2011, pp.144). 

 

Multi-project resourcing is a difficult task, and it requires a lot of know-how and project 

management skills. In global industries, project-based organizations do not have the possibility 

to have extra resources available. Idle resources increase operational costs for these companies 

so much that it is difficult to deliver the required economic result if all resources are not 

constantly utilized. Because of this, the same often limited resources are used as effectively as 

possible. The downside of this is that the workload of individual human resources may increase 

too high. Balancing between not having too big a workload and not having idle resources 

provides a challenge with a lot at stake. Controlling this requires fast reactions to changes in 

projects and a smooth organizational structure. Best organizations have the tools and 

capabilities to maintain this balance, and it is rewarded with employee and customer satisfaction 

and good economic results.  

 

It also needs to be remembered that the same resources are needed year after year in all projects 

to come. If a single project causes too much overload to one individual, then in the worst-case 

scenario, the individual is led to burn-out, and in the long term, it causes a lot more damage to 

a company than failure in one project. In a study by Blichfeldt & Eskerod (2008), it was 

identified that the gap between required and available resources is very much attributable to all 

other tasks and smaller projects which are not visible but still need to be taken care of by 

individuals. These can be, for example, development tasks with deadlines and mandatory 

training and team meetings. 

 

2.5 Interview process 

 

The main method for qualitative research studies is interviews with participants. This method 

is effective in bringing up an individual’s own perspectives, opinions, feelings, attitudes, values, 

and beliefs. In addition to the original research topic and questions, the improvised conversation 

may provide unexpected areas and insights for further studies. The interview format can vary 

from highly structured, consisting of specific questions to be asked in a particular order, to 
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unstructured, consisting of only a general topic for exploration. Participants can be interviewed 

once or several times. (Saldana, 2011, pp. 32-33). 

 

In the interview participant selection, it is good to consider whose perspectives would represent 

best the diverse landscape of the social and cultural setting. With limited budget and time, it is 

impossible to interview everyone who may have something to say about the research issue at 

hand. The proper number of interviewees is a topic that has many different viewpoints. Some 

researchers indicate that a small group of interviewees offers enough information. Other 

researchers claim that the interviews should continue until there is no longer new information 

to obtain. The conclusion is that there is no clear ruling in how many interviews there should 

be for gathering enough data. (Saldana, 2011, pp. 33-34). 

 

Saldana (2011, pp.34) claims that some beginning qualitative researchers tend to choose their 

friends or people they know as participants in interviews. This should be avoided because the 

researcher may have a lot of assumptions already about their friends’ mindset and opinions. 

Also, some valuable experience is lost when the research is not reaching new areas in 

observation, which unfamiliar respondents could bring in. The optimal choice is to interview 

people that the researcher has never met before or merely acquainted with. 

 

 

  



19 

 

 

 

3 DEFINING THE INTERVIEW METHODS AND PROCESS 

 

In this Chapter, the purpose is first to clarify the case company’s status and current practices 

concerning project types in hand and scheduling for projects. The interview process is then 

defined according to the findings from literature and case company-specific features. Also, the 

interview themes and questions are based on these described findings. At the end of this 

Chapter, the interviewees were chosen according to the evaluation of relevant expertise and 

different field of experience needed for answering the interview questions in hand. 

 

3.1 Case company 

 

The case company is a globally leading supplier of plants, equipment, and services for several 

industries and business segments. It has sites in over 40 countries and has approximately 30000 

direct employees.  

 

3.1.1 Project models 

 

Several different project models can be identified. In the case company’s industry, there are the 

following project models commonly used:  

1. EP – Engineering & Procurement. In an EP project, the client is the owner of the 

construction project. Supplier’s responsibility covers engineering & procurement of the 

included scope of supply. Each supplier is part of the supplier network, and multiple 

contracts are made by the owner. Overall responsibility is in the customer’s scope, and 

the highest risks are also on the owner’s side. This project type is also defined in 

literature as an “owner” project. (Hickson & Owen, 2015, pp. 307-310).  

2. EPS – Engineering, Procurement & Supply. In the EPS delivery model, the service is 

also included in the supplier’s scope. It can include installation supervision, erection 

supervision, and startup supervision, etc., services. The client still has ownership of the 

project. 

3. EPC – Engineering, Procurement & Construction. In an EPC project, the ownership and 

responsibility for certain areas and certain constructions are in the supplier’s scope. This 

model excludes civil works, which are in the client’s scope.  
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4. EPCC – Engineering, Procurement, Construction including civil works. EPCC model 

also comprehends civil works (piling, concrete work, roads, underground structures, 

paving, etc.).  This project type is the riskiest to the supplier but can also provide major 

profit. The contractor is responsible for all activities for design, procurement, 

construction, testing, and commissioning and also delivery to the end-user/customer 

(Infinity business center, 2021).  

5. Combination of selected parts of prior models. The owner may take a leading role in 

some areas of the project, and the supplier has the responsibility of the other areas. This 

model is commonly used, and an accurately defined scope with responsibilities needs 

to be clearly stated in the quotation phase. 

 

3.1.2 Engineering disciplines 

 

Several engineering disciplines are needed for completing a construction project. Main 

disciplines involving in production plant construction: 

- Project engineering 

- Civil engineering 

- Structural engineering 

- Mechanical engineering 

- Piping engineering 

- Process engineering 

- Electrical engineering 

- Automation engineering 

- HVAC engineering 

 

3.1.3 Project scheduling 

 

The case company creates project schedules using Microsoft Project -program. Figure 4 

presents a basic delivery project schedule top-level (Level 1) phases from the beginning of the 

project to the end of the project. Top-level gives the overall insight for subphases. Row 3 

describes the engineering portion. Usually, in real life, the project schedule is rarely as 

straightforward as described. Instead, different phases divide to separate tasks and overlap with 
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each other. In the project schedule, the top-level phases consist of tasks and subtasks, and there 

are several levels in the schedule.  

 

 

Figure 4. Project main schedule, example 

 

A list of delivery project main phases is described in the following Table 2. 
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Table 2. Project phases, example. 

 

 

Project schedules are created in the sales phase by scheduling engineers with the help of the 

sales manager and process owners. In the project phase, the sales project schedule is fine-tuned 

to suit the project in the best possible way. This is done by the scheduling engineer with the 

help of the project manager. Participants for schedule creation are presented in the following 

Table 3. 

 

Table 3. Scheduling in different project types, an example 

 

 

3.1.4 Project resourcing 

 

Proper resourcing of a project is a crucial part of a successful project. It can be done in different 

ways. For example, the Microsoft Project program includes a possibility to allocate resources 

to different tasks. In the case company, the resourcing is done by process owners such as process 

it
e
m

 N
r.

Work Phase

1 Common

2 Sales

3 Engineering 

4 Purchasing

5 Manufacturing

6 Transportation

7 Civil Construction

8 Demolition

9 Erection and Installation

10 Training

11 Commissioning & start up

12 Operation & Maintenance

13 Warranty

Sales project 1 Sales project 2 Project 1 Project 2

schedule engineer 1 schedule engineer 2 schedule engineer 3 schedule engineer 4

sales manager 1 sales manager 2 project manager 1 project manager 2

head of project management head of project management

head of plant engineering head of plant engineering

head of process engineering head of process engineering
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engineering managers or plant engineering managers. It is a separate task concluded in co-

operation with the scheduling engineer and process owners. These resourcing allocations give 

duration to different tasks. If more resources are allocated to the task, it needs less time in the 

calendar to complete the task. Of course, working hours are not decreased, but sometimes even 

increased if more resources are doing the same work instead of a smaller group (for example, 

welders, engineers, mechanics). In practice, there is always a limit to how much resources can 

be allocated to one task. For example, installation of one machine is not faster if manpower is 

doubled or tripled because there is practically no room for several mechanics around the 

machine. Pelin (2011) claims that the most common reason for development project delays in 

organizations is the lack of skills to execute individual-level resource planning. 

 

3.2 Interviews 

 

Theoretical background and case company characteristics were studied, and based on those 

studies, the interviewing method was chosen. The interview part of this study was decided to 

execute using a qualitative, semi-structured method. Interviews were held via Microsoft Teams 

as bilateral interviews one by one and only between interviewer and interviewee. The duration 

of a single interview was targeted for one hour. Interviews were concluded remotely using the 

Microsoft Teams conference app due to COVID-19 restrictions for social distancing. Some of 

the interviewees were located in different business units in Finland, so remote interviews would 

have been utilized even without COVID-19 restrictions. The interview language was Finnish.  

 

The length of one interview was targeted to approximately one hour. Interviews were 

documented by the interviewer to a Microsoft Excel spreadsheet during the interviews for later 

analysis, which is presented in Chapter 4. 

 

3.2.1 Creating interview themes and questions 

 

Three different themes were created to combine the interviews to the research objectives. The 

themes were created based on the findings in the theoretical background in Chapter 2 and in the 

case company status and practices clarification earlier in this Chapter. 
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Theoretical background findings described that at least the following requirements are fulfilled 

in a well-designed project schedule: 

• It must include all important and right tasks to be done in the project 

• Tasks must be at enough deep level and enough detail 

• Only one schedule 

• All project team members are familiar with the project schedule and their own tasks 

• Schedule is kept up to date, lives with project 

• Schedule includes logical, relevant links 

 

To clarify the nature of the case company’s project schedules and scheduling process quality 

from the interviewees point-of-view, the following main theme and subthemes were created: 

I. PROJECT SCHEDULE 

a) Structure of project schedule 

b) Clarity of project schedule 

c) Utilization of project schedule 

 

To find out the status quo of the engineering part in the schedule, the following main theme and 

subthemes were created: 

II. ENGINEERING SCHEDULING PROCESS IN PROJECTS 

d) Project schedule from engineering point-of-view 

e) Engineering disciplines and engineering disciplines overlapping in the project 

schedule 

f) Engineering tasks and milestones (WBS) 

g) Engineering resourcing 

 

To obtain knowledge of any existing challenges and proposals for improvement, the following 

main theme and subthemes were created: 

III. EFFICIENT PROJECT SCHEDULING FROM ENGINEERING POINT-OF-VIEW 

h) Delay causes in projects 

i) Obstacles for an efficient project schedule utilization 
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j) Improvement suggestions 

 

After the main themes and subthemes were created, a set of questions was formed under each 

sub-theme. The total number was tried to limit to about 20-25 questions because the target time 

for each interview was one hour. The assumption was that one question takes 1-4 minutes of 

discussion time, so the average time for one answer was estimated to 2.5 minutes. 

 

3.2.1.1 Theme I. PROJECT SCHEDULE 

 

• In sub-theme “a” (Structure of project schedule), the questions were related to 

scheduling itself and the process. Question number 4 was added because in different 

disciplines, the schedule may be presented in a different format, and the purpose was to 

create an understanding of how large schedules the case company handles.  

• In sub-theme “b” (Clarity of project schedule), the questions were related to the overall 

readability of the schedule.  

• In sub-theme “c” (Utilization of project schedule), the questions were focusing on 

sorting out how the interviewees see the utilization of schedules both in their own needs 

and their colleague’s needs in the case company. 

 

3.2.1.2 Theme II. ENGINEERING SCHEDULING PROCESS IN PROJECTS 

 

• In sub-theme “d” (Project schedule from engineering point-of-view), the questions were 

related to engineering point-of-view to gain an understanding of the engineering 

portion’s state in schedules. 

• In sub-theme “e” (Engineering disciplines and engineering disciplines overlapping in 

project schedule), the question related to internal links and dependencies inside the 

project schedule. This was brought up because, according to the theoretical background, 

it has an impact on the overall quality of the schedule. Without working internal links, 

the schedule is not functioning well within the disciplines. Also, it needs a lot of 

experience and skills to realize the effect of one discipline’s work or possible delay on 

others. 
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• In sub-theme “f” (Engineering tasks and milestones (WBS), the question tries to solve 

if the task amount and WBS structure in use were clear enough and aligned. 

• In sub-theme “g” (Engineering resourcing), the question was presented to receive 

information if schedules were used for engineering resourcing purposes. 

 

3.2.1.3 Theme III. EFFICIENT PROJECT SCHEDULING FROM ENGINEERING POINT-

OF-VIEW 

 

• In sub-theme “h” (Delay causes in projects), the purpose was to get insights into 

emerging problems leading to poor performance in time-wise project execution. 

• In sub-theme “i” (Obstacles for an efficient project schedule utilization) and “j” 

(Improvement suggestions), it was purposed to find out the obstacles and receive hints 

for improvement and development needs with open questions. These themes were left 

to the end because the first part of the interview was more of a warm-up for the 

interviewee, and in the end, the interviewee could have some new ideas emerging from 

an earlier discussion. 

 

Content of the questions was tried to select in a way that the respondent could not answer 

straightforward to all them. In other words, some questions were tried to make in a way that the 

respondent did not need to know the answer. The purpose was also to create discussion and to 

find out the level of scheduling process knowledge in the organization. Questions were mainly 

open questions so that the respondent could answer with own words. Interview questions are 

presented in Table 4. 
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Table 4. Interview questions under themes 

 

Theme
Sub-

Theme
No.  Question

I. PROJECT SCHEDULE

a)  Structure of project schedule

1. Could you describe project's main schedule?

2. Who creates schedule in quotation / sales phase?

3. Who creates schedule in delivery projects?

4. How many tasks is in project schedule?

b)  Clarity of project schedule

5. Are schedules in understandable format?

6. Are the responsibilities and tasks clear in schedule?

c)  Utilization of project schedule

7. How does the main schedule serve project's engineering phase?

8. When project schedule is available?

9. Are schedules updated frequently during project execution?

10. How progress follow-up is done?

II. ENGINEERING SCHEDULING PROCESS IN PROJECTS

d)  Project schedule from engineering point-of-view

11. How engineering scheduling is done?

12. What are the problems in scheduling from engineering point-of-view?

13. Is current scheduling method precise enough from engineering point-of-view?

14. Do you utilize project's engineering schedule, or do you have other method?

e)  Engineering disciplines and engineering disciplines overlapping in project schedule

15. How different engineering disciplines are linked in schedules?

f)  Engineering tasks and milestones (WBS)

16. Are the tasks and milestones well aligned in schedule?

g)  Engineering resourcing

17. Is engineering resourcing possible with current scheduling method?

III. EFFICIENT PROJECT SCHEDULING FROM ENGINEERING POINT-OF-VIEW

h)  Delay causes in projects

18. What causes delays in projects?

i)  Obstacles in efficient project schedule utilization

19. Is there something to improve in scheduling practices?

20. Does the organization follow and respect the responsibilities?

j)  Improvement suggestions

21. How current scheduling process could be improved?

22. What is missing from project schedules?

23. What would you change in current process or practice?
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3.2.2 Choosing the interviewees 

 

The selection of interviewees was based on the fact that each interviewee should have a 

different approach to the scheduling process. Also, the interviewees should have gained a 

different number of experience years in the company and in their positions. One demand was 

in addition that all interviewees should work in projects and have experience in engineering and 

using project schedules. Using this kind of interviewee selection ensured that experts from 

different areas were presented. The assumption was that different specialization fields of 

interviewees would bring up various critical points and lead to several development ideas. 

 

The length of one interview was targeted to one hour. The number of experts participating in 

the interviews was kept small. It was more important to gain information from different 

perspectives than start to look at similarities in numerous interviewee answers. Also, it was 

identified that interviews take a lot of time, so increasing the number of interviewees would not 

have brought major added value to this study. However, it was clear that if it is noticed during 

interviews that some areas need different expertise in answers, additional interviewees can be 

added to the group. In the literature review, it was also mentioned that there is no point in adding 

additional interviewees to the group if it seems that they do not have much to add compared to 

the data received so far. 

 

In the beginning, it was agreed to interview five persons. These persons present engineering or 

scheduling disciplines. Later during interviews, it was agreed that it would be beneficial also to 

have a project management perspective on the issue at hand, and a project manager was also 

added to the interview list. Hence the number of interviewees was six persons. 

 

Interviewee selection was made in a way that each interviewee should have at least a partly 

different approach to the subject of project scheduling. An organization chart was used to 

support the interviewee selection. Some of the interviewees are involved in the project’s 

scheduling process at some point. These persons are engineering managers and the project 

manager, and the scheduling engineer. It was expected that these persons have a good 

understanding of the overall situation in the case company. The rest of the interviewees had 

more experience in carrying out the tasks presented in schedules, and it was assumed that they 
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know how the schedules and responsibilities work and behave in practice. These persons were 

the product engineer and product manager. A list of interviewees without names is presented in 

Table 5. 

 

Table 5. List of interviewed persons. 

  
Job description Experience in current position 

Experience in 

company 

1. Manager, plant engineering  12 years 12 years 

2. Engineering manager  10 years 20 years 

3. Scheduling engineer 5 years 11 years 

4. Product engineer 2 years 2 years 

5. Manager, product engineering  2 years 15 years 

6. Project manager  2 years 9 years 
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4 INTERVIEW RESULT EVALUATION 

 

4.1 Interview process 

 

The length of the interviews was targeted to one hour. Actual interview timing in execution was 

from 30 minutes to 1 h 15 min depending on the person. All interviews were held in a two-

week time window during Spring 2021.  

 

Interviews were semi-structured with open questions, and the interviews were recorded by 

taking notes. A total of six interviews were conducted. After completing all interviews, the 

results were collected to one Microsoft Excel spreadsheet and analyzed. Analyzation was done 

one question at a time. Analyzation started by reading the interview notes. After that, the 

similarities in answers were searched, and similar answers were grouped when possible. 

Grouping was done to simplify the process and analyze the presentation.  

 

The chosen interview process turned out the correct way to conclude this kind of study. The 

answers differed from each other quite substantially depending on the respondent’s viewpoint. 

There was a notable difference in respondents’ approach to the scheduling process and to the 

project schedule itself, which occurred in a way that same open questions were answered 

differently, depending on the perspective of the respondent. This increased the variety in 

answers, and multiple different perspectives were captured, even that the interview questions 

remained the same. On the other hand, the number of interviewees was appropriate. If the 

number of participants would have been increased, the assumption is that plenty of similar 

answers to questions would have occurred if the viewpoints of additional interviewees would 

have been the same. For example, if more product engineers were added, then most answers 

would presumably have been focused on product engineers’ point-of-view. The additional 

value of increasing respondents with a similar background was found not to be relevant in this 

study. 

 

It was also considered that if other persons with different approaches had been added to the 

scheduling process, it could have increased the value of the interview process. However, during 

the interviewee selection, it was noted that the identification of these additional persons was 
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not easy because a majority of disciplines involved in the engineering phase were already 

included. 

 

Feedback on the interview process from respondents was overall positive. Also, the subject at 

hand was seen as a rather important topic for future development activities. 

 

4.2 Interview results 

 

The answers were analyzed and grouped under each theme. Similar answers were noticed and 

grouped also. Responses varied between interviewees, but quite many similar topics were raised 

by different respondents.  

 

A summary of answers was made and included in a Microsoft PowerPoint presentation. The 

summary was presented remotely in a Microsoft Teams meeting for respondents and the 

supervisor of the study from the case company. Discussion about results was performed with 

participants during the presentation, and the importance of each raised topic was discussed. The 

general comment was that various items are identified at some level also previously but not 

collected and discussed consistently. 

 

4.2.1 Topics raised in interviews 

 

The following topics were raised by respondents during interviews. Topics are not grouped 

based on interview questions. Instead, they are collected under each theme. That is because 

different respondents brought up similar topics in different phases of interviews and to different 

questions.  

 

I. Theme I. PROJECT SCHEDULE 

- different divisions have a different state of development and maturity of scheduling 

o One division makes very detailed schedules, dividing the tasks into smaller 

subtasks and subphases in every WBS number. 

o One division has a more hands-on approach and trusts more in personnel 

expertise. It focuses on the main phases of project scheduling. 
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o When project workload is high, it can be difficult to find time for thorough 

scheduling development. 

- Scheduling variation between projects 

o Customers’ document delivery schedules are always different from each other 

and differ from the company’s own standard template. Could project schedules 

be standardized somehow in these cases also? 

o There can be deviations in schedules, depends on the person creating it. 

- Project start date is not clear or not informed 

o Occasionally project start date is not clear in the early phase. In the preliminary 

schedule, only ED (effective date) + x weeks are shown. For example, “ED + 4” 

means that delivery is four weeks after the start date.  

- Schedule not utilized in full within project team during the project 

o Some feel that the main schedule is not the best tool for their own work 

scheduling. 

o The amount of work used in scheduling is not 100% supporting the projects if 

an up-to-date schedule is not available or used by everyone. 

o “When in doubt, the best way is to ask straight from project managers. They 

should have the latest info of deadlines.”  

- More readable format is preferred 

o The schedule contains too much information for certain discipline needs. 

o Everyone does not need all the information that the schedule includes, and it can 

be difficult to interpret what is needed. 

- Importance of expertise and experience in organization 

o Initial data demands need to be clear for each discipline. 

o Cross-functional dependencies are not easily found, and it demands a lot of 

experience to understand what effects to what. 

 

II. Theme II. ENGINEERING SCHEDULING PROCESS IN PROJECTS 

- Internal dependencies not shown 

o If persons take care only of their own work and do not communicate with others, 

it causes problems. 
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o if task timing is changed during the project, it can be hard to see where all it 

affects 

- Internal dependencies are contradictory 

o Sometimes it is impossible to achieve the dates on schedule because initial data 

is missing. A person cannot start and finalize his/her work if necessary data is 

not available. 

- Customer’s document delivery schedule is contradicting to project schedule 

o Customers may need some documents a lot sooner than they would normally be 

produced. It is difficult to use standard templates in these cases. 

- Schedule is available too late in engineering point-of-view 

o Engineering should be started early in projects with a tight schedule. 

o Final schedule is in use 4-8 weeks from the project start. 

o Need for a preliminary schedule which would be in the project’s use at day one. 

- Engineering tasks are dated from project end to start 

o Schedule is made in a way that it focuses when equipment, etc., are needed on 

the construction site, and the purchases are scheduled according to that. 

o For engineering purposes, some initial data is needed earlier, and it may not be 

available if, for example, the equipment purchases are not made. 

- Engineering schedule does not serve project engineering 

o “Fulfills the needs but does not provide a clear picture of dependencies between 

disciplines.” 

- Initial data demands not taken into account in schedules 

o The persons who are making the schedules should have comprehensive 

knowledge of initial data demands. 

o Contradictions of missing initial data are noticed too late in the project. 

Receiving missing data takes time. 

- Engineering time frame is too short 

o Internal processes are not capable of providing the information fast enough. 

- Lack of scheduling resources 

o In a multi-project industry, the workload is not stable. Occasionally there will 

be situations where scheduling resource is not available. 

- Changes during project cause contradictions and errors in engineering workflow 
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o Change management has an important role. 

o Internal dependencies need to be understood when making changes to the 

schedule. 

 

III. Theme III. EFFICIENT PROJECT SCHEDULING FROM ENGINEERING POINT-

OF-VIEW 

- Everyone does not respect the given schedule 

o Engineer may look at the issue at hand from a technical viewpoint, and the target 

is only to finalize the issue even the person knows that the schedule is not 

achievable. 

o Engineering does not raise the issues but silently approves, and similar errors in 

schedules are repeated in the next projects. The mindset should be changed to 

continuous improvement instead. 

o Even minor delays in the engineering phase build up to bigger and cause 

problems at the end phase of the project, for example, in site actions. 

- Scheduling in the sales phase should be done properly 

o Proper preliminary schedule should always be created in the sales phase with 

enough effort. 

- Missing of initial data causes delay 

o Difficult to estimate the needed time when the initial data availability is not 

clear. 

o Preliminary data availability should somehow be added to schedules. 

- Schedule should be updated if something changes in the project 

o Need to assure that the newest schedule is in everybody’s use.  

o It is important to evaluate the change’s possible effects to the project schedule 

and communicate it to the organization. 

- Scheduling engineer should have good experience in engineering workflow 

o The needs of different engineering disciplines should be known by scheduling 

engineers. 

o Training the engineering’s characteristics for scheduling engineers is important. 

- Standard templates for scheduling need to be up to date  

o Template updates should be utilized for every sales project schedule. 
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o Different types of schedule templates are confusing the engineering work. 

 

4.2.2 Weighting of topics raised 

 

After analyzing the answers and the group presentation was held, the importance of each answer 

topic was rated. Ratings are collected in scorecards under each theme (I-III). The rating is based 

on three viewpoints (OCCURRENCE, PERSONAL & GROUP). The importance factor of each 

topic was scored with numbering 1-3. Rate 1 means a less important topic, and rate 3 means 

high important topic. Scoring was made on the following principle: 

 

1. Topic mentioned in interviews (OCCURRENCE) 

a. by one respondent (score=1) 

b. by two respondents (score=2) 

c. by more than two respondents (score=3) 

2. Importance of topic from the respondent’s personal viewpoint (PERSONAL) 

a. Less important (score=1) 

b. Moderately important (score=2) 

c. High important (score=3) 

3. Topic rated by participant group in the summary presentation meeting (GROUP) 

a. Less important (score=1) 

b. Moderately important (score=2) 

c. High important (score=3) 

 

Scorecards are presented in the following Tables 6-8. In scorecards, the combined result for 

issues raised, scoring, and score average is shown. 
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Table 6. Theme I issues & score 

 

 

Table 7. Theme II issues & score 
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ISSUE RAISED IN INTERVIEWS

I. PROJECT SCHEDULE

2 2 1 1,7 Scheduling variation between projects

2 2 2 2,0 Project start date is not clear or not informed

1 1 1 1,0 Schedule not utilized in full within project team during project

2 1 1 1,3 More readable format is preferred

2 3 2 2,3 Importance of expertise and experience in organization needed

II. ENGINEERING SCHEDULING PROCESS IN PROJECTS

2 3 3 2,7 Internal dependencies not shown

1 2 1 1,3 Internal dependencies are contradictory

3 2 1 2,0 Customer's document delivery schedule is contradicting to project schedule

2 3 2 2,3 Schedule is available too late in engineering point-of-view

1 2 2 1,7 Engineering tasks are dated from end to start

2 2 2 2,0 Engineering schedule does not serve project engineering

2 3 3 2,7 Initial data demands not taken in account in schedules

1 2 2 1,7 Engineering time frame too short

2 2 2 2,0 Lack of scheduling resources

2 2 2 2,0 Changes during project causes contradictions and errors in engineering workflow
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Table 8. Theme III issues & score 

 

 

4.2.3 Classification of issues based on scorecards 

 

Once the issues were added to the scorecard, they were classified by score average. Issues were 

divided into three different classifications (Class 1-3), where Class 3 included the most 

important issues and Class 1 less important issues. The classification was made as in the 

following tables. 

 

Table 9. Class 3. Score above 2. Most important issues. 

 

 

III. EFFICIENT PROJECT SCHEDULING FROM ENGINEERING POINT-OF-VIEW

1 2 2 1,7 Everyone does not respect given schedule

2 3 2 2,3 Scheduling in sales phase should be done properly

2 3 3 2,7 Missing of initial data causes delay

1 3 2 2,0 Schedule should be updated if something changes in project

2 2 2 2,0 Scheduler should have good experience in engineering workflow

2 2 3 2,3 Standard templates for scheduling need to be up to date 
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ISSUE RAISED IN INTERVIEWS

I. PROJECT SCHEDULE

2 3 2 2,3 Importance of expertise and experience in organization needed

II. ENGINEERING SCHEDULING PROCESS IN PROJECTS

2 3 3 2,7 Initial data demands not taken in account in schedules

2 3 3 2,7 Internal dependencies not shown

2 3 2 2,3 Schedule is available too late in engineering point-of-view

III. EFFICIENT PROJECT SCHEDULING FROM ENGINEERING POINT-OF-VIEW

2 3 3 2,7 Missing of initial data causes delay

2 3 2 2,3 Scheduling in sales phase should be done properly

2 2 3 2,3 Standard templates for scheduling need to be up to date 
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In Class 3, the most important issues were brought up. The most critical improvement priority 

was found in initial data relations and in internal dependencies, which both gave the highest 

score (2,7 out of 3). 

- Without proper initial data, it is impossible to perform decently in the engineering of a 

project. 

- Without considering the internal dependencies, the modification for a large schedule is 

tricky. 

 

Also following was found rather critical: 

- Lack of internal communication. 

- Scheduling in the sales phase is not treated with enough respect. 

- Scheduling engineers may not have enough comprehensive experience in the scope of 

supply. 

- Standard template is not mature enough to release the complete schedule immediately 

after the project is awarded, which also results that the internal dependencies are not 

taken into account.  
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Table 10. Class 2. Score 1.5 - 2. Moderately important issues. 

 

 

In Class 2, there were no certain differences between weighted scores. Mainly in Class 2, the 

issues raised were linked to the following: 

- Change management implementation to project schedules. 

- Resourcing in scheduling is too low, or engineering scheduling is not treated with 

enough respect. 

- Standardized scheduling processes and templates are not developed or utilized enough. 

- Persons making the schedule need a wide perspective and knowledge of the product 

type engineering specialties and details in hand. 

- Respect for schedules is not at the level it should be.  
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ISSUE RAISED IN INTERVIEWS

I. PROJECT SCHEDULE

2 2 1 1,7 Scheduling variation between projects

II. ENGINEERING SCHEDULING PROCESS IN PROJECTS

3 2 1 2,0 Customer's document delivery schedule is contradicting to project schedule

2 2 2 2,0 Lack of scheduling resources

2 2 2 2,0 Changes during project causes contradictions and errors in engineering workflow

2 2 2 2,0 Engineering schedule does not serve project engineering

1 2 2 1,7 Engineering tasks are dated from end to start

1 2 2 1,7 Engineering time frame too short

III. EFFICIENT PROJECT SCHEDULING FROM ENGINEERING POINT-OF-VIEW

1 3 2 2,0 Schedule should be updated if something changes in project

2 2 2 2,0 Scheduler should have good experience in engineering workflow

1 2 2 1,7 Everyone does not respect given schedule
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Table 11. Class 1. Score below 1.5. Less important issues. 

 

 

In Class 1, the issues were minor, according to interviews. These are still relevant issues and 

are beneficial to investigate after more relevant issues. These issues can be found more related 

to the readability of schedules and utilization of the full potential of work done in the scheduling 

phase. 

 

4.3 Preferable development actions in case company’s engineering phase scheduling 

based on interview results 

 

The results of interviews indicated that many aspects could be developed to improve the 

scheduling process for engineering excellence. The most important development issues are 

categorized in Class 3 and are presented in Table 9. The preferred main effort should be 

allocated in following aspects: 

- Proper initial data is a prerequisite for decent engineering performance in projects. 

Development actions in 0-template creation are preferred. Also, the organization should 

identify the initial data demand and content before these can be added to scheduling 

templates and project schedules. 

- Engineering phase internal dependencies should be visible and clear to everyone. This 

could be improved by adding these dependencies to the standard template model. Also, 

the needs should be identified before they can be added to templates. To reach the proper 

understanding, it needs co-operation with scheduling development and engineering 

discipline owners. 
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I. PROJECT SCHEDULE

2 1 1 1,3 More readable format is preferred

1 1 1 1,0 Schedule not utilized in full within project team during project

II. ENGINEERING SCHEDULING PROCESS IN PROJECTS

1 2 1 1,3 Internal dependencies are contradictory
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- Internal communication between engineering and scheduling disciplines should be 

increased in the scheduling phase. Also, internal communication should be highlighted 

between engineering disciplines. 

- Scheduling in the sales phase should be focused more. In the project phase, the schedule 

is not any more easily adjusted. Resource allocations for sales phase schedule creation 

are needed. 

- Scheduling engineers should have enough comprehensive experience in the sales 

project at hand and the scope included. Although everything cannot be in the standard 

template, and the standard template does not fit properly to all kinds of projects. 

- Standard template must be mature enough in order to release the complete schedule 

immediately after the project is awarded. 

 

According to PMBOK (2017), the project schedule includes logical, relevant links. This does 

not mean only the link between each deliverable entity but also dependencies and links within 

different engineering groups. Also, it is mandatory to understand the availability of resources 

and time. Therefore, internal resourcing and internal relations are naturally brought up in 

interviews as important topics. 

 

As Marion (2018) claims, a good, realistic project plan demands a lot of experience and skills 

from different viewpoints of project execution. Therefore, it is not completely surprising that 

scheduling engineer’s experience is raised as an important topic.  

 

PMBOK (2017) also pointed out that a critical part of the project plan is the scheduling of the 

project. It contains a description of the project schedule of each deliverable. In addition to that, 

the project engineering disciplines will need input data to complete their work. For example, 

the engineer needs a lot of detailed info about the equipment before he/she can design detailed 

piping connecting the equipment and maintenance platforms. But if the info is not available, 

the engineering cannot start in time, and this can delay the whole project. This was clearly 

identified as a development topic in interviews. 

 

Additionally, the PMBOK (2017) raises up separate topics, which also were brought up in 

interviews such as: 
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- Tasks must be enough deep level and detailed enough. 

- All project members are familiar with the project schedule and project tasks, and the 

schedule should be in an easily readable format.  

- Everyone should respect the fact that an up-to-date project schedule is a must. This is a 

key to proper change management. Especially in multi-project companies, successful 

change management is a critical success factor. 

 

In project-based companies, multi-project scheduling, in particular, is a difficult task. The case 

company operates solely in a multi-project industry. Therefore, it is recognized that the 

scheduling is very demanding compared to a single-project environment. Basically, the same 

limited resources are focusing on multiple projects at the same time, and there is constant 

variety in project scopes and project deliverables.  
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5 CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 Evaluation of the results 

 

This study is based on a literature review and expert interviews. When a study is based on semi-

structured interviews, it needs to be noted that the results may not be the absolute truth. Instead, 

the results always include more or less subjective perspectives and cannot be treated as absolute 

facts. Still, when certain topics are brought up constantly in interviews, the reliability of 

interview results is increasing. The most important development topics were also identified in 

the literature review and are related to the theoretical background.  

 

The interviews were focusing mostly on possible development targets. The existing positive 

characteristics in the case company’s engineering scheduling process were not focused on in 

this study. It should be noticed that several topics are already at a decent level, and these should 

not be affected when improving the issues brought up in this study. On the other hand, the 

purpose of this study was to identify the preferable development issues and not point out the 

positive factors. 

 

The presentation meeting for the respondents and case company representatives could have 

been arranged differently. Group scoring in a presentation meeting is not the most reliable way 

to receive everyone’s true opinion. In a group discussion, the quietest people are not necessarily 

confident enough to propose their own opinions and participate in the discussion. If the scoring 

had been done separately after the meeting, it could have changed the group scoring results. 

 

In an open interview, it is important to recognize that the interviewer should not manipulate the 

respondent in any way and lead them in a certain direction. It is hard to identify if the 

interviewer has influenced to interviewee’s perspective of the matter at hand. 

 

The range of scores was 1-3. It is not identified if a wider range of scores would have provided 

more deviation and diversity to the importance of proposed development topics. If the score 

range had been 1-5 or 1-10 instead of 1-3, it could have had an impact on the scorecards. 
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5.2 Recommendations and conclusions 

 

This study aimed to define and discover development areas in the case company’s engineering 

scheduling process. In addition to that, this study also included a definition of the existing 

process. This study also increased the understanding of ongoing development actions direction, 

which according to findings seems to be going into the right direction. However, it is important 

to make sure that enough resources are allocated to conclude those ongoing development tasks.  

 

The preferable development actions in case company’s engineering phase scheduling based on 

interview results were analyzed in Chapter 4.3. To reach a high level of engineering scheduling 

expertise, the presented development actions should be solved. The development should be 

started from Class 3 as it includes the most important development actions. Also, the Class 2 

(moderately important) and Class 1 (less important) preferrable actions should be evaluated by 

case company’s engineering scheduling development representatives and pick at least the “low 

hanging fruits” from those actions into short term development discussion. 

 

The most preferable development actions could be summarized in the following three topics: 

- recognizing the needed initial data for engineering purposes and their sources and 

adding the findings and responsibilities to the standard scheduling template 

- internal dependencies definition in co-operation with engineering process owners and 

adding those to standard scheduling template 

- standard template’s comprehensive study and focus on the sales phase scheduling. 

 

These topics above can be further studied by scheduling process development representatives. 

Of course, the participation of others in organization is needed, but still these development tasks 

are doable without major organizational inputs or changes in ways of working or attitudes.  

 

The next two preferable development actions are: 

- improving the internal communication 

- proper project schedule creation already in the sales phase 

 



45 

 

 

 

These two topics above are more difficult to resolve. These need dedication from the 

organization and possibly management participation to change the ways of communication and 

additional resource allocation to sales projects. The engineering scheduling should be discussed 

more deeply together with the sales and the project execution disciplines and try to find the best 

practice to reduce the inconveniences in the project implementation. 

 

It is difficult to say whether some preferable development actions have remained hidden. Of 

course, in this kind of study, it is possible. One conclusion was that the most recommended 

development topics were already identified at some level by the case company. Also, 

improvement work had already been ongoing and is progressing well. The overall knowledge 

of project scheduling seems to be at a good level. On the other hand, different divisions in the 

company are not at the same level in engineering scheduling development, something that could 

also be beneficial to strive for. 

 

It seems that in many projects there are similar inconveniences in the engineering schedules. 

The maturity increase of the engineering scheduling process could have impact in several fields:  

o improved economical results of projects because of more accurate resource 

allocating 

o improved economical result of project if engineering documents are on time, 

especially when the contract includes the liquidated damage clause of late 

delivery of engineering documentation 

o increased predictability in different project engineering phases 

o improved customer satisfaction via on-time performance when delivering 

engineering documents 

o employee satisfactory increase if less sudden changes occurs 

 

It can be claimed that if the case company focused on the development actions presented in this 

study, the engineering scheduling process would reach an extremely high level. Of course, all 

development needs work and it may be difficult to calculate the real benefit of valuable time 

and resources usage to the actions recommended in this study. But as presented above, the input 

for these actions would increase case company’s operational excellence in front of its 

employees and customers. 
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5.3 Limitations and future research opportunities 

 

This kind of research cannot be commonly utilized in similar companies straight forward. This 

study provides one perspective to the issue at hand. The organization characteristics need to be 

taken into account when implementing this study’s results.  

 

It is worth mentioning that further development must not risk those areas where the case 

company has already developed good practices and methods in scheduling.  Definitely, there 

are many factors in the case company’s engineering scheduling that are already developed to a 

high level. 

 

One limitation of this study is that it focuses only on few product groups in a big company. It 

is not possible to claim the status of companywide engineering scheduling. Another limitation 

is that in the study results, it was noticed that quite many topics were touching the sales 

processes also. However, the sales were not included in the interviews. It would be beneficial 

to create a development plan in sales processes also concerning engineering scheduling. This 

could be a subject of future research. 

 

It is not clear if a larger number of experts in interviews had brought up different kinds of 

results. If totally different fields in the company had been added to the interview process, it 

might have had an influence.   
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6 SUMMARY 

 

This study is focusing on engineering phase scheduling development in production plant 

delivery projects. The objectives of this research were to define the current project engineering 

scheduling process and to discover development areas for the project engineering scheduling 

process in the case company. 

 

In addition to the literature review, a qualitative research method was chosen as a research 

method because qualitative study provides the framework to find hidden aspects or issues 

compared to quantitative research. Qualitative research is also an effective method to gain a 

deeper understanding of the case company’s characteristics to the issue at hand. 

 

The interview questions were built upon the following three main themes: “project schedule”, 

“engineering scheduling process in projects”, and “efficient project scheduling in engineering 

point-of-view”. The interviews were performed as remote interviews using Microsoft Teams 

software. A summary of answers was made and included in a Microsoft PowerPoint 

presentation. The summary was presented remotely in a separate Microsoft Teams meeting. 

Discussion about the results was carried out with participants during the presentation, and the 

importance of each raised topic was discussed.  

 

Topics raised in interviews were scored based on the interview results and group discussions. 

The scores were entered into scorecards and classified by the average. The most scored topics 

were raised as the most important development goals. These were mainly focusing on initial 

data and standard templates, which should also show internal dependencies. Also, the 

importance of internal communication was pointed out, and that a proper project schedule 

should be created already in the sales phase. In addition, the expertise of the scheduling engineer 

is a critical factor when trying to achieve outstanding results in projects. 

 

This study succeeded in defining important development targets and areas to improve the 

quality of the scheduling process in the case company. However, this study does not offer 

straight answers to arising problems in projects. It must also be taken into account that this 
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study does not cover all engineering areas in the case company and cannot be utilized in all 

engineering divisions as such.  

 

It is worth mentioning that the positive factors existing in the case company’s scheduling 

process are not brought up in this study. However, this study pointed out that there are still 

some topics that should be covered to achieve full maturity of the engineering scheduling 

process in the case company. 

 

In conclusion, it can be said that this study succeeded in answering the intended research 

objectives. Future research is needed to finalize the scheduling process maturity because the 

aim of this study was to point out the topics but not create solutions. 
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