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ABSTRACT 
 

 
Context. Public procurement is an important economic factor. To protect against 

corruption government organizations are required to apply principles of non-

discrimination and transparency for the procurement of goods such as software 

and of services such as software development. As a consequence, 

communicating requirements in software procurement has become challenging 

from the perspective of fairness and transparency, and also from the perspectives 

of system value and acceptance. 

Objectives. This study investigates requirements communication techniques 

which are being practiced in WTO-regulated tenders. The study also identifies 

challenges and determines the efficiency, effectiveness, and legal compliances of 

these techniques 

Methods. A systematic literature review is used to determine requirements 

communication approaches used in public procurement projects and the 

difficulties identified. This is followed by a case study to research the known 

requirements communication techniques used in the selected case through 

conducting interviews and artifact analysis.  

Results. The contributions are guidelines for stakeholders to select suitable 

techniques to communicate requirements during the procurement process. 

Challenges and recommendations are presented to be taken into consideration 

while planning software procurements. 

Conclusions. This study concluded that from a total of 17 requirements 

communication techniques, 14 have been used in the project analyzed in the case 

study. It is also stated by the interviewees that all of the techniques are legal to 

use in public procurement with the exception of one, and this is Interview. From 

both the literature review and the case study conducted in this research, balanced 

communication techniques are concluded to be most recommended since they 

will lead to more interaction between customers and suppliers to communicate 

requirements. 

 

Keywords: public procurement, tender process, communicating 

requirements, requirements specification 
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1 INTRODUCTION  
Sweden has signed the World Trade Organization (WTO) agreement on 

Government Procurement (GPA) which states that all procurements of goods and 

services have to be carried out publicly, providing the same chance for suppliers from 

WTO member countries to participate in the tender bids without discrimination [1]. 

Therefore, public procurement has become a widely used process among government 

departments in many countries in order to reduce the cost of purchasing goods and 

services  from the private sector by tendering and contracting [2][3]. For software 

procurements, most of the projects involve buying COTS-based software with minor 

customizations and integrations with other systems [4][5]. A customer (government or 

buyer) starts a tendering process by publishing the product or service requirements, 

and a supplier (private-sector, seller) estimates the cost based on the specified 

requirements and submits the proposal [6]. Requirements have to be written down and 

published to suppliers at the beginning of the tender process, and once published then 

requirements cannot be changed [7]. As a result, requirements can be too specific or 

too general in order to include more or less suppliers, and without communication 

between the customer and supplier using some predefined requirements 

communication techniques, it can be difficult for suppliers to understand the 

customer’s needs [8]. Due to the strict rules and restrictions applied to public software 

procurement projects, communicating requirements in this type of project is a 

challenging task and has a large impact on the project outcome, especially if the 

project is a system with enhancements which requires research and innovation to 

engineer a solution [3][4][9]. To achieve customer satisfaction, requirements 

engineering practices need to be followed to obtain the best possible results [4]. 

Researches stated that during the life cycle of a project discovering hidden 

requirements led to delays in meeting the project’s milestones or the customer wanted 

to change some part of the requirements, which led to inefficiency of the project, 

increased the cost, and delayed the project delivery [10]. Inefficient requirements 

communication can result in an inappropriate product for the customer which may be 

of little or no worth to him. Since the customer has signed a contract prior to the 

delivery, he therefore cannot change anything afterwards. Consequently, the customer 

gets bad value for the money he has invested and the supplier fails to achieve user 

acceptance and his reputation drops [10]. If the customer puts strict circumstances in 

the tender to secure product effectiveness then very few or no suppliers will show an 

interest to enter the tender process [9].  

Applying the appropriate requirements communication techniques can help a 

customer deliver his needs and requirements clearly to a supplier and can also trace the 

requirements in the supplier’s products to assist the customer in selecting the right 

product and paying an appropriate amount of money. Therefore, different techniques 

can have different impacts on the efficiency and effectiveness in public procurement 

projects [11]. Yet no applicable guidelines could be found on how to apply 

requirements communication techniques effectively considering the laws and 

regulations that public procurement projects must follow. For each type of 

procurement (open, selective and negotiate) there are different rules and regulations 

limiting the freedom of communication between customers and suppliers, and also the 

customers experience and project details affect the procurement process plan [7]. So 
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selecting the best techniques to be used in communicating requirements in a certain 

project depends on the context of the project, and this creates challenging 

circumstances for public procurement project managers to select the techniques to be 

used in communicating requirements. Requirements communication technique such as 

Implementation Proposal has been used in industry and its benefits verified 

improvements in requirements and decreased costs related to software defects by 40% 

[12]. 

Although using some of the known communication techniques can bring 

significant improvements to organizations which are procuring software products or 

software development processes through public tendering, there are still no clear 

answers with regards to what requirements communication techniques are allowed to 

be used and what the limitations are for using them considering the rules and 

regulations of public procurement. This study focuses on the requirements 

communication techniques applied in the public procurements of software projects in 

Sweden and aims to create a guideline for utilizing suitable techniques in this type of 

procurement along with analyzing the impacts of these techniques on a project’s 

effectiveness and efficiency. 

 

1.1 Overview of the research process  
This study aims to conduct a case study with practitioner interviews focusing on 

requirements communication techniques used in public procurement projects in 

Sweden. To achieve that, background knowledge is needed about what requirements 

communication techniques are known in literature, along with knowledge about the 

public procurement of software products and services and how requirements are 

communicated in these procurements projects. Despite the individual descriptions of 

known requirements communication techniques and public procurement being 

presented in the background section, knowledge about related work in the area is 

needed as well. This can be achieved by conducting a systematic literature review 

aiming to discover and extract information about researches made on requirements 

communication techniques in public procurement projects. Since no study presenting a 

general overview about what has been done in the area could be found, a literature 

review is therefore needed in order to collect all of the relevant studies and build a 

knowledge base for the case study. The literature review is conducted by planning 

first, followed by the operation of the review and the results presentation. From the 

statement of the problem and knowledge gathered in the background and the literature 

review, the case study’s research questions and hypothesis can be defined. The case 

study is performed in four steps which are design, operation, data analysis, and 

interpretations.  

 

1.2 Study outline 
Section 2 introduces known the requirements communication techniques and 

information about public procurement and tender types. In section 3, the plan and 

result of a systematic literature review is presented which describes the requirements 

communication approaches already utilized in the studied public procurement software 

projects, and the challenges identified with recommendations also presented. Section 4 

describes the design of the case study which presents the preparations needed for 
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carrying out the case study. Section 5 describes the case study operation and details 

about how the case study was conducted and the sequence of presenting the actions. 

Section 6 presents data analysis collected from conducting the interviews. In section 7, 

the interpretation of the analysis is presented to answer the case study research 

questions and discussion of the hypothesis. Section 8 is a discussion on the case study 

results presented. Section 9 presents the conclusion. 
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2 BACKGROUND 

2.1 Requirements communication techniques  
Requirements communication approaches are well classified in Fricker [13]. Here 

in this section a summary of these approaches and requirements communication 

techniques belong to them are presented. According to customer experience in 

requirement engineering practices, requirements can be pulled or pushed, or both 

which is defined as balanced approach. 

 

2.1.1 Pull approach 
Pull communication approach can take place when customer doesn’t have enough 

experience or personnel to identify complete requirements and validate them. Instead, 

development team took for granted to have the skills it takes to elicit and validate 

requirements. Elicitation techniques like interviews, workshops, observations, domain 

analysis, and existing documents, carried on by requirements engineer to understand 

stakeholder needs and structure requirements artifacts. The team can also perform 

validation of requirements, includes removing ambiguity and misunderstandings from 

requirements and make sure complete needs of stakeholders are elicited. Outcome of 

requirements validation are documented requirements, design proposals or prototype 

to be handed over to development team.  

 

Interviews 

Asking questions from customer about what functionality the system should have. 

This has to be done by requirements engineers whom can discover needs of different 

stakeholders [42]. 

 

Questionnaires 

Writing questions to be answered by stakeholders in customer side. The answers 

are requirements the procured system should deliver [43]. 

 

Workshops 

Invite stakeholders to agree on requirements specifications in a workshop [44]. 

 

Observations 

Observing future system users to identify requirements. Identifying the structure of 

the work in customer side and do interpretations for customers work and words, 

resulting in requirements specifications [45]. 

 

Requirements reviews 

Getting feedback from customer on requirements specifications and make sure the 

requirements are accepted by customer [45]. 

 

Design reviews 

Getting feedback from customer on solution design proposed by supplier and make 

sure the design is accepted by customer [47]. 
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Prototype reviews 

Supplier develops a most challenging part of the required system as a prototype, 

and presents it to customer to get feedback and make sure customer accepts the 

implementation supplier did so far [46].  

 

2.1.2 Push approach 
Push communication approach differ from pull by that requirements generates by 

customer itself, which means that customer has enough skills in requirements 

engineering to create requirements and push them to development team. There are no 

specific ways of how customer eliciting requirements from their stakeholders, same 

true for requirements validation. Five requirements communication techniques can be 

classified under push approach. 

 

Standard document structure  

This requirements communication technique proposes a standard document 

structure to be used as a template for requirement specifications.  Following this 

template would result to a requirements specification that covers these below basic 

needs to develop software [14]: 

- Functionality, showing aspects and behavior of the system, describing functions 

the system should deliver. 

- External interfaces, explaining interaction of the system with other systems. 

- Performance, specifying application speed, availability, response time, recovery 

time. 

- Quality attributes, specifying portability, correctness, maintainability, security.  

- Design constraints that can set limits to implementation design choices, if there 

are any required standards to be followed, implementation language, policies for 

database integrity, resource limits, or specified operating system. 

 

Language templates 

Specify requirements in constrained natural languages. Control the construction of 

expressions in placing verbs and subjects, to avoid for e.g. using same word for 

different meanings [49]. 

 

Semi-formal specifications 

Requirements are specified in figures, screenshots and other graphical methods. 

Sequence of required functional behavior can be explained with graphical tools e.g. 

UML [48]. 

 

Formal specification 

Specify the target system with formal logics; this technique uses mathematics to 

formulate requirements, to be verified or rejected using mathematical test cases [15] 

[50]. 

 

Feed forward 
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Customer specifies a design solution in addition to the requirements. This makes 

requirements more understandable for supplier. The design gives a start point to 

supplier so they can also identify what customer expectations are [47]. 

 

2.1.3 Balanced approach 
Balanced communication approach means involving both customer and 

development team to actively seek for and identify requirements. It requires certain 

level of effort from both sides to find hidden requirements, solve misunderstandings 

and conflicts. In balanced technique, there are three approached for how to share 

knowledge and produce effective requirements. The most remarkable approaches in 

balanced communication technique are: 

 

Traceability 

Analyze how requirements are implemented in design decisions. This can be done 

by tracing requirements during their life cycle and observing changes happening to the 

requirements in design phase [53]. 

 

Quality function deployment 

Using house of quality approach is to measure quality of requirements in design 

solution proposal. This can be done by creating quality criteria for each functional 

requirement to determine how the design for a specific requirement can satisfy 

customer [51]. 

 

Implementation proposal 

Based on customer’s requirements, supplier proposes an implementation proposal 

to customer, customer accepts the proposal or change some requirements so that the 

proposal should be updated to adopt the changes, or customer guides supplier to 

improve the proposal to overcome requirements misunderstandings [12]. 

 

Easy Win-Win 

In complex and large projects, it’s hard for different stakeholders to get what they 

want; Win-Win communication technique ensures that stakeholders and supplier can 

get what they agreed on. Using tools to perform gathering, elaborating, prioritizing, 

and negotiating requirements [52]. 

 

Agile 

Requirements are partially implemented, following by more increments to 

implement more requirements and feedbacks from previous implementations [54]. 

 

2.2 Public procurement  
Public procurement, also called public tendering or government procurement, is 

the procurement of goods and services on behalf of a government organization. 

According to Swedish competition authority statistics for year 2009; Sweden has 

announced 46 tenders for software procurement in European Union procurement pool 

TED, for a value of 594 million Swedish Krona. From total 4265 announcements for 

all procurement types; number of 2083 appeal requests been made to the county 

http://en.wikipedia.org/wiki/Procurement
http://en.wikipedia.org/wiki/Good_(economics_and_accounting)
http://en.wikipedia.org/wiki/Service_(economics)
http://en.wikipedia.org/wiki/Government
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courts, with a ratio of 31% accepting cases leading to correcting, restarting or 

cancelling the procurement [17]. 

 Generally, a procurement process carries out in the steps stated below [16]: 

- Project preparation, collecting requirements and creating procurement process 

documentations by customer. 

- Customer makes a call for tender, publishing requirements and procurement 

process details. 

- Information request from suppliers, prior to bid. 

- Bid delivery including tender details from supplier. 

- Tender evaluations by customer. 

- Contract award. 

 

There are basically three procurement types [7][16][18]. Below comes summary of 

each type in context of software projects: 

- Open tendering, all interested supplier companies are invited to participate in 

the tendering process and send a solution proposal and bid offer. This 

tendering type are useful when customer knows what they want and publish 

clear requirements. Customer rely on requirements and bid price only to select 

the winner supplier, which they compare the tender bids sent by suppliers and 

choose minimum bid price that delivery of most or all of the requirements are 

specified in the tender. 

  

- Selective (Restricted) tendering, only allows pre-qualified suppliers participate 

in the tendering process, those who have experience in what customer wants, 

good financial standings and good reference. That’s because customer are 

willing to take a closer look at suppliers tender bids, invite suppliers to product 

presentation and make sure suppliers understood the requirements and can 

deliver what customer asks for. The details of how customer evaluates 

suppliers and their products and how decisions going to be made should be 

documented and announced in the tender call. 

  

- Negotiate tendering, a number of suppliers are selected to participate in the 

tendering process based on their financial standing and their domain 

experience. This tender type is useful for very complex projects, which 

customer is not fully sure about what solution they want for their problems and 

how they want it.  

 

 

http://en.wikipedia.org/wiki/Call_for_bids
http://en.wikipedia.org/wiki/Request_for_information
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3 RELATED WORK (SYSTEMATIC LITERATURE 

REVIEW) 
Systematic literature review helps to identify all the studies relevant to 

requirements communication techniques used in public procurement projects. 

Conducting a systematic literature review is necessary; because it’s not clear what has 

been done in the area and no research could be found on communicating requirements 

in public procurement, except one bachelor thesis conducted a case study on public 

procurement for Swiss government [16]. Therefore, there is no alternative for 

systematic literature review to determine state of the art of this thesis subject. 

Kitchenham’s guidelines is followed in this study to conduct the review, and adjusted 

to the context of this study [19]. The systematic literature review methodology is to 

first prepare and introduce a systematic review procedure prior to conducting the 

review; this includes specifying research questions and search keywords. Afterwards, 

define a search strategy which includes; which databases are used to perform the 

search and how different search attributes going to be defined, so that most relevant 

articles can be found. Followed by definition of inclusion and exclusion criteria, which 

are applies on saved articles to filter non-relevant articles. Finally, describe extraction 

protocol and how results are going to be presented. Next step is to conduct the review, 

this goes according to the plan, documenting the results with reporting any possible 

deviations from implementing the plan. 

 

3.1 Literature review design 
This step describes preparations to be done before starting search and data 

extraction procedure, this step is necessary for conducting literature review 

systematically, to be differentiated from conventional literature review. 

 

3.1.1 Literature review aim and objectives 
The main aim of the literature review is to get a background image researches been 

conducted on public procurement area and what results are presented regarding 

requirements communication approaches in the area. This can be done through the 

following objectives: 

- Identify requirements communication techniques specified in studies on public 

procurement projects. 

- Obtain the current challenges caused by rules and regulations of public 

procurement and what recommendations been made for dealing with the 

identified challenges.  

3.1.2 Expected Outcomes  
The goal of the SLR was to develop an understanding of level and details of 

requirements communication techniques and approaches been researched in public 

procurement of software projects. Awareness level of challenges industry and 

governmental organizations are facing to be identified, and how research contributions 

could help with finding a solution for the challenges. 
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3.1.3 Literature review research questions 
Below are research questions of the literature review, and motivations for why 

these questions are important and what knowledge their answers can deliver. 

 

R.Q. 

Number 

Identified Research 

Question 

Motivation 

RQ 1 What are the requirements 

communication methods 

(approaches/techniques) used 

in public procurement 

projects? 

This is the main question of the 

literature review, answering this 

question gives a deep 

understanding on how much 

industry are aware of available 

requirements communication 

methods. 

RQ 2 What gaps are identified in 

the requirements 

communication methods 

researched in selected 

studies? 

So that we can understand better, 

difficulties caused by poor 

requirements communication, along 

with the case study which is 

conducts in this study, 

recommendations can be provided 

on how to overcome possible gaps.  

RQ 3 What requirements 

communication methods are 

recommended in the studies? 

To determine which direction 

researchers are recommending 

industry to look and move toward, 

and what are the reasons they 

recommend so. 

RQ 4 What research methods are 

used in the studies? 

This help differentiate between 

studies that researched a public 

procurement projects with focus on 

requirements, and studies that just 

have a theoretical recommendation 

for handling requirements in public 

procurement projects. Answer of 

this question can provide more 

detail in the background image this 

SLR aims to make. 

RQ 5 What type of tendering used 

in the studies? 

To build a background in public 

tendering perspective, types of 
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tendering researchers focused on 

have to be shown. It also helps to 

select a representative sample for 

the case study, planned to conduct 

in this thesis. 

Table 1. Research questions 

 

3.1.4 Search term construction strategy 
A process to make efficient search terms carried out in an iterative way. The steps 

shown in figure 1 have been followed. Trial search been performed on IEEE and 

SCOPUS databases to confirm search efficiency using refined keywords. Together 

with the articles found in trial search, thesaurus been used to find synonyms for 

identified keywords. Search term refining stopped when the search term resulted in 

most relevant articles, in which further refining didn’t lead to a better result. 

 

Figure 1. Search term construction process 
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 Category Keywords 

Population Requirements requirement, specification, elicitation 

Intervention Communication communication, understanding, 

negotiation 

Procurement procurement, tender, outsourcing, bidding 

Table 2. Search keywords 

 

Initially, all three categories stated in population and intervention were intended to 

be used to find most relevant articles, but from the search iterations it became clear 

that no study been done before on requirements communication methods in public 

procurement projects. For that reason, using communication category keywords 

resulted in too many irrelevant articles; therefore this category has been discarded 

from search term composing process, and it’s not included in the final search term.   

The two categories requirements and procurement have been used to compose 

final search term, using OR to combine keywords within same category and using 

AND to combine the two categories i.e. Population AND Intervention. Final search 

term is “(requirement OR specification OR elicitation) AND (procurement OR 

outsourcing OR tender OR bidding)”. Databases used are IEEE, SCOPUS, Springer 

and ScienceDirect. Search conducted with limiting publication date to 1990-2011, 

because public procurement laws have been changed several times and last law 

modifications in Sweden occurred in 2009, therefore old studies conducted before 

1990 are outdated for this study. The searched performed in metadata (title, abstract 

and keywords).  

3.1.5 Study selection criteria 
Studies related to requirements engineering are available in large quantities, but 

for this study, only those are included that are directly related to procurement projects. 

To do so, a list of inclusion and exclusion criteria is defined so that they can be applied 

to all articles from the search result to identify relevant articles.   

 

Study inclusion criteria 

- The article is written in English, peer reviewed and available in full text. 

- Studies that have requirement engineering and public software procurement as 

main research topic, or one of them as main research topic and another one as 

partially covered topic in the research. 

- Studies that give recommendations on requirements communication methods 

that can be used in a particular case of a public procurement projects. 

 

Study exclusion criteria 

- Studies that don’t have a composed situation of requirements studied in public 

procurement projects. 

- Studies that public procurement topic is about some other aspect rather than 

software projects.  

- Duplicate studies. 
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3.1.6 Study selection procedure 
Due to the fact that few articles related to software procurement subjects, therefore 

a procedure established to be followed while selecting articles for inclusion. Title and 

abstract has to be fully read to determine what type of public procurement projects the 

article is focused on, and how the article is related tendering case to requirement 

engineering. If this information couldn’t be found in title and abstract, and still the 

article seems relevant, then introduction and article contents are scanned also to 

confirm relevancy of the article. Afterward rest of inclusion exclusion criteria applied 

on the article to make a final decision for saving or discarding it.  

Upon including any article, the article itself saved and its reference saved in 

Endnote, citation management procedure described by Dybå in [20] has been followed. 

Moreover, references of the saved article been scanned for identifying more relevant 

articles. Upon finding a reference that seems relevant, the article has been put through 

the process of inclusion, exclusion and selection.  

  

3.1.7 Data extraction 
A procedure to extract data been predefined to be followed while data is 

extracting, table 3 shows extraction criteria that applies on included studies, benefit of 

this procedure is that extracted data can be analyzed more systematically [21]. Also 

statistic tables and charts can be made from the data so that a data synthesis can be 

concluded [22]. 

 

Relating RQ Extraction Criteria Frame of expected answer 

RQ 1 Requirements communication 

techniques utilized 

Provided in section 2.1 

RQ 2 Difficulties related to used 

communication techniques in 

the procurement process 

 

RQ 3 Recommended requirements 

communication technique 

 

RQ 4 Type of research - Experiment 

- Case study 

- Survey [23] 

- Industrial report [24] 

- Not available 

RQ 5 Procurement tender type Provided in section 2.2 

Table 3. Data extraction properties. 

 

Defined criteria in the above table are derived from literature review research 

questions. Requirements communication techniques and tender types are presented in 
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background in section 2, this can be used as an initial context to classify extracted data 

from included studies in this review, and reflect the customer-supplier settings in 

public tendering context so that extracted data are managed more systematically for 

data synthesis.  

Difficulties in using certain communication techniques applied in included studies 

are extracting in public procurement context. Difficulties can be barriers delayed 

projects time and reasons for customer dissatisfactions, having suppliers 

misunderstood requirements and consequently developed functionalities customer 

doesn’t asked for, supplier failed to get high level of user acceptance, or customer’s 

investment spent away on the wrong product. Recommended requirements 

communication techniques can be used to create a guideline of what can be a potential 

solution for the problems identified in literature. There could be no direct answer for 

this criterion in included articles, but study recommendations extracting, aiming to 

map them to the nearest known requirements communication techniques or 

approaches.  

3.2 Search results 
The results from applying the search string on the four selected databases are 

shown below. A generic version of the final search string looks as follows:  

 “(requirement OR specification OR elicit*) AND (tender* OR procure* OR 

outsourcing OR bid*)”  

 

Search history 

Datab

ase 

Search keyword Total 

found 

Articles 

kept for 

further 

study 

After 

removing 

duplicate

s 

Articles 

include 

based on 

inclusion 

criteria 

IEEE (requirement OR 

specification OR 

elicitation) AND (tender 

OR procurement OR 

outsourcing OR bidding) 

 

Pub. Year 1990-2011 

1650 21 21 8 

[25][26][2

7][28][29]

[30][31][3

2] 

SCOP

US 

(TITLE-ABS-

KEY((requirement OR sp

ecification OR elicit*) A

ND (tender* OR procure*

 OR outsourcing OR bid*)

) AND (PUBYEAR AFT 

1247 23 9 1 [33] 
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1989) AND software) 

Sprin

ger 

'ab:((requirement or speci

fication or elicit*) and(ten

der* or procure* or outso

urcing or bid*))' 

published between '1 Jan 

1990' and '1 Apr 2011'  

191 13 11 3 

[34][35][3

6] 

Scienc

eDirec

t 

pub-date > 1989 and title-

abs-key((requirement OR 

specification OR elicit*) 

AND (tender* OR 

procure* OR bid*)) 

800 6 2 0 

 Table 4. Literature review search results. 

 

3.3 Data extraction results and analysis 
A general table containing results of all extraction criteria are presented in 

appendix A. 

3.3.1 Requirements communication approaches 
Requirements observed in included articles are classified by their type according to 

the predefined communication techniques available in section 1.6.1. There was no 

trace of any communication techniques been found in the included studies, because the 

papers discuss in general how requirements been communicated without details about 

the techniques, therefore the approach been identified instead of techniques. 

Communication approaches could be identified in all included studies, only pull (one 

study) and push approaches could be identified. Table 5 shows articles and 

communication approaches been used in each study, as it can be notices, there is no 

balanced communication technique or approach used in any of the included studies, 

this can be due to the fact that before call for tendering in public procurement projects, 

requirements have to be prepared and cannot be changed  afterward. Some studies 

hired consultants to elicit requirements and generate requirements documentation; this 

still considered as push approach, because supplier didn’t participate in requirement 

elicitation process, instead their responsibility was to make a design proposal and 

implementation as any other public project. 

 

Article Communication 

approach used 

Type of research Tender type 

[25] Push Case study Selective tendering 

[26] Push Industrial report Selective tendering 

[27] Push Industrial report  

[28] Pull  Industrial report Selective tendering 
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[29] Push Industrial report Open and selective 

tendering 

[30] Push Case study Selective tendering 

[31] Push Case study  

[32] Push Experiment Selective tendering 

[33] Push Case study  

[34] Push Case study Selective tendering 

[35] Push Industrial report Open and selective 

tendering 

[36] Push Case study Selective tendering 

Table 5. Included articles and criteria results 

 

 

3.3.2 Type of research 
Five articles have case study as research type, as showed in table 5, which research 

methods are mentioned in all five articles clearly. Six articles are industrial report, and 

one study is experiment. Remarkably, the only experiment in procurement projects 

aspect is conducted in [32]; Researchers in this study started a tendering process and 

selected four suppliers to develop a project using same requirements specifications. 

3.3.3 Tendering type 
Open, selective and negotiate tendering types are defined in section 2.2, six studies 

pointing out to selective tendering, as showed in table 5, also Lauesen and Vium in 

[34] stating that selective tendering is most commonly used between the three 

tendering types in public procurement projects. Two studies [35] and [29] considering 

generally the use of open and selective tendering in their studies. Articles [31] and [33] 

didn’t mention tendering types used in their case studies, but just focused on technical 

issues rather than official tendering processes. 

 

3.3.4 Difficulties caused by used communication method 
All included articles describe one or more difficulties they discovered while 

studying procurement projects details can be found in table 6, most remarkable gaps 

are problems writing complete requirements before tendering process, they describe it 

as time consuming, and hard task. Changing requirements later after singing tendering 

contract is another popular problem procurement projects facing. Recommendations 

has been made and extracted for some problems, in appendix A mapped 

recommendations can be found which has to be taken to considerations in order to 

overcome those challenges. 

 

Article Difficulties 

[25] - In order to make the requirements ready before tender call, they had 

to write the requirements down complete and in detail, which they 
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have to hire three consultants to document the requirements.  

- Product acceptance tests were based on the requirements 

specifications, which documented before the tendering process. 

- It have been realized later in the project that the nonfunctional 

requirements (reliability and maintainability) were forgotten. For this 

reason, most of the suppliers didn’t present any discussions of 

nonfunctional requirements in their bidding solution design, and 

there was a large variation in the design decisions.  

[26] - In the call-for-tender phase; there is no sharing of business goals and 

knowledge about the product or service. This leads to different 

interpretation of requirements and consequently different delivery 

time and cost estimation. 

- There is no formal tracking of requirements of buyers, which make it 

difficult to trace the requirements back to its origins.  

[27] - There are no facilities to adapt the project life cycle to new 

requirements or change in requirements from customer. 

[28] - For the requirement team that pulls the requirements, due to 

differences in software projects nature, they had problem in 

knowledge transfer from previous projects to the latest one. 

- Requirement documentation has to be complete and in a very high 

quality, because once it published to the public, it’s very difficult to 

change due to the legal constraints. 

[29] - Having the requirements specifications documented and fixed before 

starting the project forces the software development process to 

follow waterfall model, which this model by itself has several 

shortcomings [37]. 

[30] - Its time consuming to document all requirements in pre-procurement 

tendering project phase. 

- It wasn’t possible to put all wished in the requirement 

documentation, due to the fact that the project is large and complex. 

[31] - Changing requirements is a cumbersome task; it increases cost and 

delays the project.  

- Because of the large number of requirements, it became hard to 

manage and synchronize between functional, non-functional and 

non-technical requirements. 

[32] - Change in requirements can cause cost overrun for suppliers, which 
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in some cases not possible to increase the project budget. 

[33] - Evolving requirements is an issue to be handled by both client and 

supplier, requirements changing during both system development 

and after building the system. 

- Requirements have to be transacted from unstructured to structured, 

this work has to be repeated anytime a change happen to a 

requirement. 

- Lack of flexible modularization, in studied case.  

[34] - Due to miscommunication between customer and supplier, 

customer’s requirements failed to be achieved by supplier. 

- Some customer requirements were too specific that didn’t allow 

suppliers to propose more efficient solutions. 

- Some customer requirements were to general that it became difficult 

for supplier to propose a solution. 

- While implementing the project, some problems discovered that 

needed a solution to be developed for, but there were no 

requirements for them. 

- There were detailed requirements and use cases for certain 

functionalities belong to some subsystems, but there were no 

explanation about what the subsystem was supposed to do, this made 

it hard for supplier to understand the goal behind these requirements 

and why they are needed in the system. 

- Customer wrote some technical requirements supposing that supplier 

have enough expertise to understand them with given details, but 

supplier had problems understanding many of them. 

- Having the customer wrote some requirements wrong, supplier had 

problem correcting these requirements in their proposal without 

making customer feel offended. 

- Difficulties for customer to write down requirements for business 

goals in the project. 

[35] - Documenting requirements prior to tender contract doesn’t leave 

freedom for suppliers to put their ideas in the project. 

- Fixed requirement specification leads to following waterfall model 

for software implementation of the project, waterfall has 

disadvantages as it’s explained in [37]. 

[36] - For integration requirements, attributes like response times and data 
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actuality. These aspects are not possible to inspect before the contract 

is signed 

- There is a risk that the customer bases his requirements on one 

particular system that he studied closely. This will unintentionally 

exclude other  suppliers 

- Difficult to explore existing products, the customer may study how 

successful the products are in other organizations. However, the 

products develop so fast that this may give a false picture of what is 

available now. 

- Mandatory requirements don't work, too strict requirements are hard 

to be met by suppliers and may exclude them. 

- Product scope is fuzzy, the customer may not be sure how large a 

system he wants 

- High-risk areas handled too late, The supplier tends to delay the hard 

parts and deliver the easy ones first 

- Once the customer has got a complex system, he may want to extend 

it in various ways, for in-stance integrate it with new systems or 

modify the user interface. At this point the COTS supplier may have 

a monopoly. Only he can extend the COTS system. Some suppliers 

actually exploit this situation and charge unfair prices for extensions. 

Table 6. Difficulties identified in each included article 
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Figure 2. Difficulties statistics in included studies 

 

3.3.5 Recommended requirements communication technique 
Within included studies, only three articles [25][26] and [32] don’t give any 

recommendations about how to better communicate requirements in procurement 

projects. Other articles recommended methods and tools to be used between customers 

and suppliers. Articles [27][29] and [35][36] recommending balanced method, to 

improve communications between customer and supplier and let requirements evolve. 

Other articles recommended requirements engineering tools and different elicitation 

techniques, recommended tools and techniques can be found in table 7; a mapping of 

recommended techniques to known requirements communication techniques and 

approaches introduced in section 2.1 has been done in the table. In order to understand 

more in detail how these recommendations can be useful, in appendix A mapping of 

difficulties to corresponding recommendations can be found. 

Article Recommended requirements 

communication techniques 

Recommendations 

mapped to 

requirements 

communication 

techniques  

[25]   

[26]   

[27] Negotiating and planning for future 

requirements 

(Balanced Approach) 

[28] Pattern based requirements elicitation method - Design review 

(Pull Approach) 

[29] Iteratively evolving requirements - Agile (Balanced 

Approach) 

[30] - Creating modules based on 

requirements. 

- Hire IT consultants to help with 

requirement specification, and finding 

hidden requirements. 

- Pull approach 

[31] - Use Quality Models (QM) to structure 

representation of requirements. 

- It’s impossible to discover all 

requirements in the call-for-tender 

phase, so requirements specification 

shouldn’t be very detailed, to save time 

and cost. Instead some non-technical 

- Quality function 

deployment 

(Balanced 

Approach) 
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requirements related to the supplier 

should be focused on to protect 

investment and secure project 

continuity.  

- Prioritize requirements, by a process to 

train non-technical stakeholders to learn 

prioritizing their requirements. 

[32]   

[33] - Tools have to be used to make flexible 

modules and views, so they can adapt to 

change in requirements. 

- Communication needs to be handled 

effectively with some tools supporting 

it, to avoid information loss and 

eliminate misunderstandings. 

- Requirements need to be linked together 

and traced using some tools. 

- Activities like modifying and updating 

requirements have to be synchronized. 

- Requirements 

traceability 

(Balanced 

Approach) 

 

[34] - Hire requirement specialists with both 

academic and industry backgrounds. 

- Research on complicated part of the 

product which there is no clear 

requirements for them, e.g. system 

integration with other products. 

- Implementation 

proposal (Balanced 

Approach) 

[35] - Negotiation on requirements and 

integrating a plan to the software 

development model on how to 

communicate requirements upon starting 

the project. 

- Easy Win-Win 

(Balanced 

Approach) 

[36] - Use open-target requirements, where the 

customer specifies his demands and 

expectations, but not how to be done. 

- Purchase middleware and complex 

applications first. 

- Optional sub-products, use open-target 

- Implementation 

proposal (Balanced 

Approach) 

- Design review 

(Pull Approach) 

- Prototype review 
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requirements and let the supplier specify 

which of them he will meet and how. 

- Degrees of product integration, don’t 

ask the supplier to do the integration in a 

specific way, instead, ask the supplier to 

specify how close the integration will 

be. 

- Integrating with future products, create 

the requirements in a way that third 

party can also be able to develop future 

integrations with future products, 

otherwise the supplier will take 

monopoly and can charge any price they 

want to do the integration, the 

requirements must cover the technical 

aspects, plus the human ability and legal 

rights to do the integration. 

- Step-wise narrow-down and a trial 

period define the procurement process 

with a complete plan about how to 

qualify suppliers, test and verify their 

solutions and finally chose the best. 

(Pull Approach) 

 

Table 7. Recommended communication method in included articles 

 

3.4 Summary 
This literature review conducted systematically on requirements communication 

approaches used in public procurement projects. Total 12 articles are included, the 

articles have been found from searching in databases stated in table 4, no articles could 

be found from the snow ball sampling. Only two studies [34] and [36] are focusing on 

requirements and communication challenges in public procurement, rest of the studies 

have major focus on the procurement process and requirements communication as part 

of the study. Details about what difficulties been faced using current communication 

approaches and recommended techniques or approaches to deal with the known 

difficulties have been discussed in the study. The outcome of this literature review is a 

useful base for the case study this thesis aims to conduct. Conducting the literature 

review went as planned, except one deviation, which was planned to identify 

requirements communication techniques been used in the selected articles, but no 

description about the techniques could be extracted from the articles. Instead, 

requirements communication approaches (push, pull and balanced) have been 

identified.   
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4 CASE STUDY DESIGN 
Along with the literature review conducted in this study, this case study is focusing 

on requirements communication techniques used in public procurement projects in 

Sweden. The case study provides a chance to take a closer look at the problems in 

public tendering projects that can’t be seen by studying the literature. The motivation 

for using a case study with practitioner interviews is because it has an advantage as it 

can be carried out in the limited time this study has, and a higher comprehension level 

can also be achieved so that relevant answers can be obtained by sitting face to face 

with the interviewees. Other methods such as observations, experiments or surveys can 

be alternatives, for example the observation of a public procurement project to observe 

the customer team while documenting requirements, and then during the procurement 

process, which can determine how the supplier and customer team members 

communicate to discuss the requirements, while also recording changes happening to 

the requirements along the implementation and acceptance phases. Unfortunately such 

a study won’t fit this master thesis time frame because public tendering projects have 

to go through several processes (such as tender preparation process, tender call 

process, and contracting process), and these processes are time consuming. The same 

problem would be encountered for conducting an experiment on public procurement 

projects as the experimental project has to go through all of the processes required for 

public sector projects to be conducted. From conducting a survey, quantitative data can 

be collected regarding which requirements communication techniques have been used 

in different procurement projects. Yet this is not going to lead to a deep understanding 

of the reasons behind the survey answers due to a lack of discussion and artifact 

analysis of project materials, and also discussing and understanding the problems that 

exist in procurement projects can be better achieved through interviews. 

This case study research is conducted with the use of practitioner interviews [38]. 

A public procurement project is selected to be studied, and both buyers and sellers 

participated in the project aims and were questioned in this study. This can provide an 

understanding of which communication techniques have been used in public projects, 

and the problems caused by inefficient requirements communication can be pointed 

out. In addition, challenges in public procurement rules and regulations can be 

identified in this case study as no study on the requirements of the public sector in 

Sweden been done so far, so this study can determine the feasibility of using other 

requirements communication techniques, such as using a balanced techniques to 

overcome the difficulties facing public procurement projects. 

Applying different requirements communication techniques in software 

procurements can give different outcomes, and using the most suitable technique in the 

circumstances of a given procurement can help to deal with the challenges so that the 

project achieves the best outcomes, gets high acceptance from the customer, and also 

complies with the public procurement laws of non-discrimination and transparency. 

The difficulties identified in the literature review and those identified from the 

interviews are also analyzed in this case study. Having the requirements 

communication techniques can help to overcome or reduce the impact of the identified 

difficulties, and a discussion regarding this will be presented in this case study, while 

recommendations are presented for the industry with regards how and when to use 

certain requirements communication techniques to eliminate the existing difficulties.  
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4.1 Aims  
This case study aims to analyze the requirements communication methods 

currently used between buyers and sellers of public procurements in Sweden.  

- Investigate state of the art of requirements communication methods used in public 

sector projects. 

- Identify the difficulties customers and suppliers face while communicating in order 

to deal with requirements.  

- Validate the requirements communication methods for compliance, efficiency and 

effectiveness. 

 

4.2 Expected outcomes 
This study gives a unique framework to customers and suppliers of public 

procurement projects including: 

- Recommended communication methods for public procurement projects to handle 

requirements efficiently. 

- For customers: selecting a given requirements communication techniques to use as a 

standard to communicate their project requirements; using outcomes of this research 

they can find guidelines on how to construct a tendering process so that both legally 

and technically they can be associated with the chosen communication technique.  

- For suppliers: they can find list of typical requirements and engineering flaws and 

they should take them into consideration while entering a public procurement 

process, including looking at how to overcome them using certain communication 

methods. This can also help them discover hidden requirements in time and better 

understand customer needs. 

 

4.3 Research questions 
RQ1. What requirements communication techniques are utilized in the project? 

RQ2. Which requirements communications techniques comply with public 

procurement rules? 

RQ3. What are the impacts of the known requirements communication methods 

on project efficiency and effectiveness?  

RQ4. What are the challenges and difficulties in the current communication 

practices used in public procurement projects? 

RQ5. Which communication methods can help overcome the typical challenges?  

  

Research questions are motivated from the problem context and the aims of the 

case study. It’s significant for the results of this study to determine which of the known 

requirements communication techniques presented in section 2.1 have been utilized in 

public procurements. Analyzing the legal compliance of the techniques and how they 

affect procurement efficiency and effectiveness can be a guideline to make it easier to 

select the techniques in future to communicate requirements and lead to better 

outcomes. Identifying gaps related to communication requirements in a public 

procurement project can be shown by how the tendering rules (demanding non-
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discrimination and transparency) force some environmental settings to be followed in 

these projects. Furthermore, the impact of the identified gaps on the project outcome 

can be analyzed. Considering the known requirements communication techniques and 

their specialties, analysis on which techniques can be used to overcome the identified 

gaps and minimize the negative impacts can be carried out. 

 

4.4 Hypothesis 
From the results of research question one in the literature review, it can be noticed 

that in the main a push communication approach has been used in industry, as can be 

seen in section 3.3.1. One possible reason for that can be the rules of public tendering 

which requires customers to publish their requirements in the tender call and does not 

allow them to change it. Therefore, and based on the first research question of this case 

study, the null hypothesis can be: 

H0: Tendering rules only allow push requirements communication techniques to 

be used in public procurement projects. 

 

Since some pull and balanced recommendations are identified from the results of 

the literature review, see section 3.3.5, this leads to the alternative hypothesis: 

H1: Pull and balanced communication approaches are allowed to be used in public 

procurements. 

 

Assuming that H1 can be true, then customers can choose any requirements 

communication techniques to use, and therefore the performance of public 

procurement using different techniques can be improved, and this leads to the second 

hypothesis: 

H2: Using suitable requirements communication techniques have positive impacts 

on Efficiency (minimizing effort and maximizing outcome) and Effectiveness 

(resource investment to get more effective requirements). 

 

From section 3.3.4 of the literature review results, some difficulties are identified, 

and from these the below hypothesis can be generated: 

H3: Requirements communication methods used in public procurements have 

difficulties. 

 

4.5 Case Selection (unit of analysis) 
The unit of analysis is a public procurement project in Sweden. The customer is an 

organization which buying products and services from public sector for about 

70,000,000 Swedish Krona per year. There is a public procurements department inside 

the organization which helps technicians with managing all projects from specifying 

requirements to acceptance test, as well as handling contract signing and legal issues. 

The project selected to be the unit of analysis of this study is a temporary 

worker management system product that procuring from one supplier. The supplier is 

an international company specialist in delivering products and services within 

management of scheduling and staffing optimization solutions, with hundreds of 

customers in Sweden and many more in Europe. The supplier selected because they 

became qualified for next step of the procurement process, and was on the way to win 
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the contract. The project’s documents and interviews with both customer and supplier 

side are main data sources for data collection in this study.  

The customer interviewee is a head of procurement department and acting as 

project manager in the project this study aims to include, he is expert in public 

procurements, with special education in the area, reason for selecting him is because 

he is most actively involved in requirements elicitation process before the tender call 

and communicating requirements with suppliers during the procurement process. 

Supplier interviewee is sales representative and first person in charge of the project 

and communicating requirements with customer, he has 10 years of experience within 

public procurement projects and performing 5 procurements per year. Reason for 

choosing him to be interviewed from supplier side is because he is the one responsible 

for understanding customer requirements and tender preparation. 

Procurement documents provides for the case study are going to be used in order 

to conduct artifact analysis, aims of documents analysis are to trace and identify which 

requirements communication techniques have been used between customer and 

supplier, determine the tender process details and good and challenging decisions in it.   

 

4.6 Data analysis context 
Data analysis logic identified based on research variables, presenting below, to be 

analyzed so that hypothesis can be confirmed or rejected, and research questions 

answered. There are relative interview questions to determine value for each variable. 

Case study operation, data analysis, interpretation and discussion going to be 

conducted, following the guidelines presented by Wohlin in [40]. Variables are: 

 

- Utilization, identifying requirements communication techniques been used in 

the selected case going to be studied. 

- Effectiveness, effectiveness here is acceptance of solution by customer and 

value of money. Quantitative data for measuring requirements 

communication techniques can be gathered from conducting interviews 

with customer and supplier of the public procurement case selected for 

this study. Asking the interview participants to evaluate and rank each 

technique for effectiveness considering using them in the procurement 

project. A table will be prepared for the interviews so that different 

effectiveness ratings can be chosen for each technique. 

- Efficiency, efficiency is to carry out the tender with minimum effort spent. 

Same way as effectiveness, efficiency can be measured by collecting 

quantitative data from the interviews, by letting the participants using 

their experience to estimate efficiency for each requirements 

communication techniques to be used in public procurement projects.  

- Legal compliance, non-discrimination and transparency effects 

communicating requirements, this variable is measured by collecting 

quantitative data from the interviews, asking participants to identify 

compliance of each requirements communication technique with public 

procurement laws. 
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4.7 Case study method and data collection 
Case study research conducts with practitioner interviews [38]. Both buyers and 

sellers participated in public procurement projects aim to be questioned in this case 

study. This can provide an understanding on which communication methods been used 

in public projects, and problems caused by inefficient requirements engineering can be 

pointed out.  

The case study type is a single case conducts by interviewing stakeholders that 

directly involved in handling requirements from both engineering and legal aspects. 

Data is gathered from case study analyzes determines: project specialties, challenges 

they faced, which communication method would give more efficient and effective 

requirements engineering, and compare recommended method to public procurement 

laws; specify modifications need to be done in laws so that new approach would fit.  

Interview method is semi-structured face-to-face interview, which both open and 

closed questions going to be asked [39]. Interviews are recording to get maximum 

understanding level from interview participants; confidentiality is given regarding that 

interview recordings will only be available for this study author, and no data going to 

be published that harm their reputation or effect customer-supplier relationship. 

Interviews taking two hour with 10 minute break between. Interview questions are 

presented in Appendix B. 

 

4.8 Validity threats 
In any study, validation provides a mechanism for researcher to make an 

assessment of study findings. Validation process includes checking the study for 

reliability, construct, internal, and external threats [38].  

 

4.8.1 Construct validity 
Construct validity in case study has been a source of criticism on measurement 

variables and process chain connecting them together, reason for this lack of validity 

achievement can be potential investigator subjectivity. Yin proposed a solution with 

three approaches to overcome this criticism [38]: 

- Using multiple sources of evidence 

- Establishing a chain of evidence 

- Having a draft case study report reviewed by key informants 

To the case study conducting in this research, threats to construct validity can be 

insufficient data gathering process, to draw a valid conclusion regarding requirements 

communication techniques in pull and balanced approaches, which these techniques 

could be implemented in the project to overcome known difficulties, so that null 

hypothesis can be rejected. This threat can be eliminated by presenting other 

requirements communication techniques than what have been used in the project, and 

ask interview participants to confirm which of these techniques can improve 

requirements engineering in their project. A threat which can be genuine for fourth 

case study research question is the process of collecting sufficient data about 

difficulties in requirements communication methods used in the researched project. 

Evaluation apprehension is another threat to construct validity [40]. This means that 

interviewees participating in the case study may have the tendency to show a better 

http://www.nova.edu/ssss/QR/QR3-2/tellis1.html/tellis1.html#yin94
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way of how they managing requirements and the way they deal with difficulties. 

Beside that, the customer and supplier interviewees may not speak frankly about 

problems they have in the project so that it doesn’t leave a negative impact on their 

relationship with each other. In order to eliminate last two threats, the interviewees in 

both the sides are ensures that their names and their company names will not be 

specifically mentioned in this study, and guarantees will be given to them that no data 

will be published that may harm their reputation or relationship with each other. 

Mono-operation bias is a study that its conclusion is derived from a single 

variable, case, subject or treatment [40]. This is also a threat to construct validity, 

because there is one project in public tendering selected for the case study. This threat 

been eliminated by conducting interviews with both customer and supplier of the case 

study project, and utilizing artifact analysis in addition to interviews. The resulting 

triangulation of customer interviews, supplier interviews, and artifact analysis are 

helping to avoid mono-operation bias. 

 

Validity threat Elimination 

Insufficient data gathering pull and 

balanced approaches  

Ask questions about all known 

techniques, regardless of utilization 

status 

Interviewees hesitate to speak frankly 

about problems they have in the project  

Provide certainties about their 

anonymity 

Conclusion derived from Mono-

operation  

Data triangulation of customer 

interviews, supplier interviews, and 

artifact analysis used to drive conclusion 

Table 8. Construct validity threats and corresponding eliminations. 

 

4.8.2 Internal validity 
Internal validity concerns the fact that research design should not allow any other 

causes that planned by researcher effect research conclusions [38]. In internal validity, 

researcher has to anticipate and identify those factors which accidentally may affect 

independent variables, and impacts of identified factors have to be reduced to 

minimum or eliminated totally. 

To increase internal validity of this case study, four tactics recommended by Yin 

in [38] to eliminate threats in case study researches been described. These tactics are 

pattern matching, explanation building, addressing rival explanations, and using logic 

models. Only pattern matching is relevant for this case study, other tactics are more 

related to sequence of causes need to be casually related to each other to explain 

certain occurrences. Pattern matching is to relate previously conducted activities and 

come up with predictions to what will be results of empirical findings; this theoretical 

prediction can increase the internal validation of the research if a pattern matched 

between the prediction and empirical findings. In this case study hypothesis related to 

difficulties in current requirements communication techniques been identified as well 

as which other techniques can help overcome these difficulties.  

A threat can be ambiguity in concluding direction. Insufficient evidence on 

identifying some difficulties or whether a specific requirements communication 

technique would suit better to managing requirements, this can happen by getting 

contrasting answers from interviewees. To eliminate this threat, project 
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documentations can be used to analyze the different answers and draw a valid 

conclusion out of them.  

Other relevant threats to this case study can be morality or maturation of interview 

participants, which means participants can loss interest to continue the interview or 

other reasons like health problems. Consequences can be data gathers from interviews 

with this threat happening can be not usable or poor data. To eliminate this threat, of 

course rescheduling of the interview can be made if participants have health issues, 

and 10 minute break is available in the middle of two hour interview. Also this case 

study is first of its type in Sweden and interview questions triggers interesting subjects 

in public procurement projects that motivates them to discuss it and look forward to 

see the study results.  

The interviews are recording to better analyze data afterwards. It is a common 

observation that participants may not feel comfortable with recording and may hesitate 

to talk freely. To eliminate this potential threat, interviewees were informed that the 

recordings will stay confidential and only be used by the thesis authors, no data will be 

published that may harm their client-supplier relationship or their reputation, and 

guaranties can be given to keep their company name not mentioned in the study if they 

wish so.   

 

Validity threat Elimination 

Ambiguity to reach a concluding from 

interviews 

Use documentation to back up the 

conclusion and increase validity  

Interviewees lose interest in the 

interview 

Offer rescheduling and provide breaks 

Interviewees are not comfortable being 

tape-recorded 

Certainty of keeping the recordings 

confidential is going to be given in the 

beginning of the interviews 

Table 9. Internal validity threats and corresponding eliminations. 

 

4.8.3 External validity 
The external validity is concerned with the ability to generalize the results, to what 

extend the study results can be implemented in other industry projects.  

Potential external threat to this case study is that it’s a single case study and this 

has a threat to the study findings to be generalizable. Another threat is that the case 

sample chosen for this study is not presenting the population, so it cannot be 

generalized. Elimination to these threats is that all public procurement software 

projects in EU and member counties of WTO-regulated tenders are following same 

rules of non-discrimination and transparency in tender call and supplier selection 

processes. These certain constraints that all public procurement projects must follow 

provides common settings between them, so any sample can be a valid and presentable 

for the public procurement population. Further, study results can be generalizable for 

the whole population as well as private tendering population also, since private 

tendering projects have fewer constraints and they can get benefit from public 

tendering recommendations on how to better manage requirements. 

 

Validity threat Elimination 

Single case is not generalizable and  Same rules are applied for all public 
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sample is not presenting the population procurement projects in WTO country 

members 

Table 10. External validity threats and corresponding eliminations. 

 

4.8.4 Reliability validity 
This validity focuses on reliability of the study results and they can lead to correct 

conclusion, also all necessary research procedure details led to the conclusion have to 

be presented in the study, so it can be replicable. Issues effecting conclusion reliability 

can be considered as threats. A threat for reliability validity can be that some of the 

interview questions are not relevant for interview participants; therefore there is risk of 

getting incorrect answer due to this threat. Another threat is interview questions can be 

too general so that large variety of people working on the project can be interviewed, 

or questions can be too specific which only few people can answer them. These threats 

are eliminated by the design of the interview questions, which there are separate 

questions for different roles in the project members, questions are designed based on 

three roles, product manager, requirements engineer, and lawyer. Interview protocols 

are designed based on Yin’s recommendations [38], so it can contain all standards 

expected from a systematic case study with practitioner interviews. 

 

Validity threat Elimination 

Interview questions are not relevant, 

general or too specific 

Questions are adjusted based on different 

roles 

Table 11. Reliability validity threats and corresponding eliminations. 
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5 CASE STUDY: OPERATION 

5.1 Interview with customer 
The interview with customer performed in two sessions in two different dates, 

each took two hours, both sessions took place in interviewee’s office in Sweden. 

Reason for having two different date was because while first interview been made, the 

procurement process wasn’t finished yet, they had finished product presentation, but 

yet the customer had questions to be clarified by supplier and customer had to make 

final decision to buy the product or not. First half of the first interview spent to 

reconstruct the tender steps by drawing diagrams and discussing each step in detail, 

second half requirements communication techniques been explained and questions 

regarding whether each technique has been used by customer to deliver and discuss 

requirements with supplier. From first interview; it has been noticed that explaining 

the techniques during the interview is not the best way and its time consuming, so for 

coming interviews PowerPoint slides been prepared that with both text and 

diagrams/pictures the techniques been explained with an example. Second interview 

been made upon finishing all questions and communications between customer and 

supplier, we asked the interviewee about surprises or changes happened in the rest of 

the process, and the rest of the interview focused on the questions regarding 

requirements communication techniques. The interviews been performed in a friendly 

environment with openness for discussions and it has been sound-recorded. 

 

5.2 Interview with supplier 
The supplier interview took 2 hour and 20 minute in addition to a 10 minute coffee 

break; it took place in interviewee’s office in Stockholm, the meeting has been sound-

recorded. Tender reconstruction been discussed at first, tender timeline document been 

provided by the interviewee, afterwards all prepared questions been asked, in the end 

challenges and lessons to be learned in the tender been asked. 
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6 DATA ANALYSIS 
Both quantitative and qualitative data collected from the interviews, determines 

requirements communication techniques been used in the procurement project selected 

for this case, as well as data about how effective and efficient these techniques can be 

for such projects. Data about the tendering process been collected to determine the 

process flow of the tender and challenges and lessons to be learned that improves 

tendering process. These collected data used to provide analysis on each requirements 

communication techniques in terms of usability, legal compliance, efficiency, user 

acceptance and value for money. The data analysis below is extracted from the 

interviews without any personal interpretation from the authors. 

 

6.1 Tender project 
The project is supervised by procurement department and IT department belong to 

government organization and several more stakeholders connected to same 

organization which are going to be the system’s end users. The procurement type is 

selective tendering, which the organization selects maximum five suppliers to proceed 

to step two of the procurement process, the selection is according to criterion related to 

functional requirements supplier has already deployed, financial statements and 

references of implementing similar projects in other organizations, see figure 3. 

Customer’s motivation of using selective procurement is because they know what they 

want and with selective procurement they can limit total interests and it’s easier to 

discuss and reach the goal with suppliers which have circumstances to deliver what 

they asked for. Unlike open and negotiated procurement, which in open procurement 

customer would have to create a document with all requirements from the beginning, 

and there wouldn’t be space for discussion at all, beside that it would take lots of time 

and resource to evaluate the interests due to that too many suppliers participate in the 

tender. Negotiated procurement is mostly used for very complex systems which the 

customer won’t be sure about what they want and how they want it, and there are 

techniques to be learned for how to do this type of procurement, and it would take 

much longer time because it has many steps.  

The selective tender has been performed in two steps, qualifying supplier and 

product. In first step, a list of 22 fundamental functional requirements published as a 

start point to the tender process, and these requirements also used as a limitation for 

qualifying suppliers, so that from the beginning suppliers know about what 

expectations customer has. Because customer put requirements clearly and use them as 

qualification limitations, so it made that those potential suppliers who couldn’t deliver 

the system didn’t send any interest notifications. The customer required the suppliers 

to state in interest notification which requirements they can deliver and which they 

can’t. The second step is to send a complete list of requirements to selected suppliers; 

requirements are classified in “must” and “shall” requirements, dividing to system, 

integration, and functional requirements. There were also documents to identify 

circumstances for how the system should be implemented in customer’s test 

environment, because it is a part of the tendering process, which suppliers have to 

install their product on the customer’s test environment and give a presentation 

explaining processes and the flows and how the requirements are implemented in the 
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system, then the customer divided to five different groups (Managers, Administrators, 

System managers, and two types of operators) test the product and check it against the 

requirements, focusing on usability, functionality and adaptability with other systems. 

The suppliers have to state for each requirement if they have it implemented or they 

going to implement and deliver it in future, and also required from them to provide 

details how they going to deliver the solutions related to these requirements, this 

should be part of the tender they deliver it to the customer in second step. Finally, the 

qualification test running on suppliers’ products during the presentation and the 

requirements delivery stated by supplier are used to calculate total points for each 

supplier, these total points are then used to choose the winner supplier of the tender. 

For the requirements that winner supplier cannot deliver, the equivalent points 

converts to price and reduces from the total price the supplier stated in the tender bid. 
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Figure 3. Tender process diagram. 
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6.2 Requirements communication techniques 

6.2.1 Push approach 
 

Standard document 

Both customer and supplier interviewees claims that standard documents has been 

used, since documents prepared by the customer, so they provided more details about 

different ways of using standard documents, for majority of the documents for 

example system requirements, there are a prepared standard template that are reusing 

for each procurement project, but since functional requirements are unique for every 

project so there are not standard document prepared for this, because they have to 

make a requirements specification document for each project.  

The standard document technique is complying with the regulations of public 

procurement from both customer and supplier perspectives.  

According to customer; user acceptance level of this technique is highest 

comparing to other techniques in push approach, because they can be used to produce 

basic requirements, and if suppliers doesn’t pass these requirements then they won’t 

qualify for next step, so it will make the procurement process more effective. Supplier 

stated that this technique has fair user acceptance level, because some work can be 

achieved having customer use standard documents, and using this technique is an 

indication that customer want to do things in a structured way, so they can steer 

against what the problems are, if they have that correct from the beginning that’s a 

good thing which leads to good results. 

High value for money can be achieved using this technique, according to 

customer; this one is the best among all techniques in push approach. According to 

supplier, fair level of value of money can be achieved by using standard documents, 

because this will make sure customer is not feeling cheated. This technique gives high 

level of efficiency, because customer does most of the work. 

 

Language template 

Customer used the language template for making two types of requirements; must 

and shall, so that each of them to be discussed separately with the supplier. Supplier 

stated that he got an impression that it have been used everywhere in the requirements 

specification, but he couldn’t claim that with certainty since he is not aware of the 

customer’s intension of using language template. 

This technique is legal to use if it’s defined in advance. Supplier stated that this 

technique is fairly effective to achieve user acceptance, and same level for value of 

money, but high level of efficiency. 

 

Semi-formal 

Customer use semi-formal diagrams for all the systems they have in the 

organization, like economy system, personnel system, and the temporary worker 

management system, there is a meta-catalogue that connects all these systems together, 

they requiring suppliers of all projects to follow the same standard the customer have 

in the meta-catalogue, with the authorization to write in and read from the system with 

minimum effect on the traffic. For this project, customer didn’t communicate with the 

supplier using any graph, because anyway they would have to explain it by text also, 
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therefore they just provided the text. Supplier stated that they saw some graphs but it 

was customer’s internal material. 

This technique is legal to use. Supplier ranked user acceptance of using this 

technique as high, because graphical pictures are easy to understand, also average level 

of value of money can be achieved, and high level of efficiency. 

 

Formal specification 

Customer didn’t use formal specification because using this technique can be a 

limitation for the suppliers, which means potential suppliers can refrain from the 

tendering process because of difficulties understanding requirements described using 

this technique. Supplier stated that he have never seen that in any tender in Sweden. 

This technique is legal to use. User acceptance of this technique is average 

according to supplier, because they don’t really help how correct you are with the 

specifications, but you need to have the other parts that help you understand and 

communicate to see how you can get this. Also high level of efficiency can be 

achieved according to supplier. 

 

Feed forward 

Feed forward has been used by customer in order to show the supplier how 

customer organization’s structure looks like, so that they know the platforms in order 

to be considered in the design, for example the database server are specified to one 

database type, because customer have very experienced IT employees in this type of 

database, therefore it will be very expensive if they have to maintain another type of 

database server. Supplier also claims that feed forward has been used by customer, 

that’s when there were some requirements that stated how supplier have to implement 

some other requirements. 

This technique is legal to use but it has to be mentioned in the tender documents so 

that all participants can see it in advance. 

This technique is fairly effective to achieve user acceptance according to supplier, 

because by specifying the solution suppliers cannot have the chance to give a good 

system. Also average level of value of money can be achieved, and high level of 

efficiency. 

 

Push 

  Standard 

Document 

Language 

Template 

Semi-

Formal 

Formal 

Specification 

Feed-

Forward 

Custo

mer 

Utilization Average Low Low Low Average 

Regulatory 

compliance 
High High High High High 

User 

acceptance 
High Low

  

Low Low Low 

Value of 

money 
High Low Low Low Low 

Efficiency Low Low Low Low Low 

       

Suppl

ier 

Utilization High High Avera

ge 

Low Average 
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Regulatory 

compliance 
High High High High High 

User 

acceptance 
Average Average Avera

ge 

Average Average 

Value of 

money 
Average Average Avera

ge 

N/A Average 

Efficiency High High High High High 

Table 12. Result of analyzing push approach communication techniques in 

the case study. 

 

6.2.2 Pull approach 
 

Interview 

This technique is not legal to use in the procurement process according to 

customer, he explains the reason as that it’s possible to do that before the process, 

because once the procurement announced, customer are not allowed to accept a visit 

from any supplier, because it’s not possible to change anything from the procurement 

requirements. Supplier stated that it’s legal to use this technique, because it’s always 

allowed to ask questions, and mostly it’s allowed to do interviews, although supplier 

didn’t see it as common, and he never did it. 

Supplier stated that this technique has high level of user acceptance, because it 

helps with better understanding what customer wants and make it more possible to get 

a better acceptance, and also high value of money can be achieved, and low level of 

efficiency. 

 

Questionnaires 

According to customer, questionnaires been used, but supplier explained as it 

hasn’t been used, they had questions send to customer, and vice versa, but supplier 

don’t think it’s applicable to this one. Reasoning of different answers from 

interviewees can be found in interpretation section 7. 

This technique is legal according to both customer and supplier, and supplier 

added that it has to be transparent and part of the process. 

Customer stated that this technique has high level of user acceptance, because 

supplier can understand requirements better. Supplier also stated that it’s an effective 

technique to achieve user acceptance but not as high as interviews, also supplier stated 

that fair level of value of money can be achieved, but low level of efficiency. 

 

Workshop 

Both customer and supplier stated that workshop been used, but that was for 

presenting supplier’s product so that customer can evaluate it, not to pull requirements, 

there was some limitations for supplier to ask questions in the workshop, since the 

workshop was for customer to understand the product more and ask questions for 

further clarification. 

According to customer workshop is not allowed during the procurement process, 

but before the start of the process it’s allowed and either customer or supplier can do it. 

According to supplier workshop is allowed.  
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This technique has high user acceptance according to supplier, because it can help 

understand customer very good, and most value of money can be achieved, but low 

level of efficiency. 

 

Observation 

Customer stated that observation haven’t been used in the project, in addition he 

explained that they tried once before to let supplier collect requirements by 

observation, but that turned out to fail and since then they took distance from this 

technique. Supplier, on the other hand, stated that the technique has been used after the 

workshop which customer tested the product and supplier was observing and 

answering questions. 

Customer stated that this technique is not possible to be used. Supplier stated that 

this technique can be used with a request of process. Supplier stated that this technique 

has high user acceptance level, because it can help understand customer very good. 

Also high level of value of money can be achieved, but low level of efficiency. 

 

Requirement reviews 

According to customer, this technique hasn’t been used, because customer has 

already specified the requirements, supplier don't ask about the requirements or 

limitations, and customer don't think the supplier can win anything doing that, instead 

supplier develop something that they know it’s required by the market. Supplier stated 

that the technique been used during the presentation and the workshop some 

requirements that needed more clarification been discussed more and supplier 

explained what they can deliver for these requirements, to check in more detail 

functionalities customer expects to get. 

This technique is legal to use. It has also high user acceptance according to 

supplier, and high level of value of money can be achieved, but low level of efficiency. 

According to customer using this technique high level of value of money can be 

achieved, it is second best among pull approach techniques. 

 

Design review 

Design review hasn’t been used according to customer, in the workshop, 

stakeholders are gathering to discuss how the systems should get developed, but this 

happens after the partnership is being made. According to supplier is has been used, 

several design solutions have been presented to customer so that they can choose 

which one suite their system and business goals the best. 

This technique is legal to use. Supplier stated that it is highly effective to achieve 

user acceptance, because usability is important way to get high user acceptance. Also 

high level of value of money can be achieved, and low level of efficiency. 

 

Prototype review 

According to both customer and supplier this technique has been used because it’s 

written in the tender specification that supplier has to present their product and install 

it on customer’s test environment, so that customer can test it and verify the 

requirements. 

Customer stated that this technique is legal, but with a requirement that asking 

suppliers to present their system. Supplier stated that it’s legal to use. 
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Customer stated that prototype review is best to achieve high user acceptance 

among pull techniques, because you can see what the supplier can deliver. Supplier 

also believed that this technique is effective for achieving user acceptance.  

Customer ranked this technique as best of pull approaches to achieve high level 

value of money. Supplier also stated this technique as high value of money, but low 

efficiency level. 

 

Pull 

  
Interv

iews 

Questio

nnaires 

Works

hops 

Observ

ations 

Require

ment 

reviews 

Design 

reviews 

Prototype 

reviews 

Custo

mer 

Utilization Low High High Low Low Low High 

Regulatory 

compliance 
Low High High High High High High 

User 

acceptance 
Low High Low Low Low Low High 

Value of 

money 
Low Low Low Low High Low High 

Efficiency Low Low Low Low Low Low Low 

         

Suppli

er 

Utilization Low Low High High Avera

ge 

Avera

ge 

High 

Regulatory 

compliance 
High High High High High High High 

User 

acceptance 
High High High High High High High 

Value of 

money 
High Avera

ge 

High High High High High 

Efficiency Aver

age 

Low Low Low Low Low Low 

Table 13. Result of analyzing pull approach communication techniques in the 

case study. 

 

 

6.2.3 Balanced approach 
 

Traceability 

Both customer and supplier pointed out that traceability been used, since supplier 

presented the product, together with customer they traced the requirements, that is 

supplier to show customer which part of solution of the product stands for a specific 

requirement. 

Customer stated that it’s legal to use, supplier also stated the technique as legal, 

but the questions that are asking should be in the tender process context, and 

transparency has to be considered also. 

Supplier stated that this technique has fair user acceptance level, because they can 

have the best solution in the world, but still no user acceptance. Also high level of 

value of money and efficiency can be achieved. 

 

Quality function deployment QFD 
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Customer stated that this technique has been used, during and after the supplier’s 

presentation; each requirement has been validated in the product and checked against 

quality, service level and usability. According to supplier this technique hasn’t been 

used.  

Both customer and supplier considered this technique as legal, but customer added 

that it needs to be mentioned in the procurement documents how it’s planned to be 

conducted, this to avoid coming up with something new during the tender process. 

This technique ranked by supplier as high level of user acceptance, because you go 

through the requirements about what you can do. 

Both customer and supplier ranked this technique as high value of money, but low 

efficiency level can be achieved according to supplier. 

 

Implementation proposal  

Customer stated that implementation proposal has been used; since customer 

created five work groups which each was responsible for different part of the system 

wants to be procured. The supplier first presented the whole system, but then each 

group looking at one part, So they had a group looking at user permissions and 

authorizations, another group looking at ordering part from their perspectives, and then 

there was the statisticians and economy group that looking at some part from their 

perspectives, and then all groups also look at the whole system together. Supplier 

stated that the product presented according to standard roles exist in the system, which 

are vacant, manager, and administrator. 

This technique is legal to use. Customer ranked effectiveness of this technique as 

high to achieve user acceptance, or second best among the balanced techniques, 

because it’s easier to reach to the goal which can be met periodically with the supplier 

and ask for improvements in the product to be implemented, for example it can be 

possible to put in the contract that the price should include 50 development hours each 

year, then it can be used to develop further the products. Supplier also stated that this 

technique has high user acceptance level, and it will be more effective if presented 

solution can be motivated. Also high level of value of money and efficiency can be 

achieved according to supplier. 

 

Easy Win-Win 

Supplier stated that there have been some discussions about different options for 

some certain requirements, so it has been used. 

Both customer and supplier stated that this technique can be used, but both also 

stated that it’s important to write the requirements correct identifying both must and 

shall requirements, because then it’s just allowed to use the technique negotiating shall 

requirements. 

Customer ranked user acceptance level of this technique as highest in the balanced 

group, because this technique makes it possible to talk about the solutions, because 

maybe the solution exists already so there won’t be any problem, or there might be an 

existing problem, and it can be developed. More discussions are around when 

development of shall requirements can be finished and how much they cost, it’s about 

clarifying requirements and agreeing on something good for both, if there is no 

dialogue, then the supplier just answers for what customer asking for. Afterwards 

customer buy from them, then supplier come and say that they have another solution 

for the problems customer still have, then they start to sale package after package to 
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customer. So a balanced solution has to be found that both can win and be happy with 

it. Supplier also ranked this technique as high user acceptance level, but it has to be 

supported with motivation of why certain decisions are best for a certain problem or 

case. Also high level of value of money can be achieved according to supplier. 

 

Agile 

Both customer and supplier stated that this technique hasn’t been used in this 

tender, but it can be legal if the customer makes a tender for development service 

procurement, then the technique will be agreed on in the contract and it can be used 

after the procurement process and not during. 

This technique ranked by both customer and supplier as high effective to achieve 

user acceptance, because this is about doing things the right way. High level of value 

of money can be achieved according to supplier, but low efficiency level. 

 

Balanced 

  Traceabil

ity 

Quality Function 

Deployment 

QFD 

Implement

ation 

Proposal 

Easy 

Win-Win 

Agile 

Custo

mer 

Utilization High Average High Average Low 

Regulatory 

compliance 
High High High High High 

User 

acceptance 
Low Low High High High 

Value of money Low High Low Low Low 
Efficiency Low Low Low Low Low 

 
      

Suppl

ier 

Utilization High Low High High Low 

Regulatory 

compliance 
High High High High High 

User 

acceptance 
Average High High High High 

Value of money High High High High High 

Efficiency High Average High Average  Avera

ge 

Table 14. Result of analyzing balanced approach communication techniques 

in the case study. 
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7 DATA INTERPRETATION 

7.1 Tender process 
The product presentation, installing the product in the customer’s test 

environment, and then discussions of the procurement process between the customer 

and supplier led to more analysis of the requirements. As a result, the customer could 

go into more of the details of the supplier’s product and the supplier could better 

understand the customers’ needs. By doing this, several requirements communication 

techniques such as Prototype Reviews, Observations, and Easy Win-Win have been 

used. Having customers divided into different groups to evaluate the product and 

tracing requirements and dividing the requirements to must and shall according to 

necessity led to using requirements communication techniques such as Traceability, 

Language Template, Quality Function Deployment, and Implementation Proposal. The 

procurement process used in this project is selective, and this method is used by 

customers for most of the projects. Suppliers stated that 25% of the procurements they 

participate in are selective; the others are open procurement which has similar 

activities to selective but without product presentation and testing. According to both 

suppliers and customers, negotiation procurement is very seldom used. So this case 

can be considered as representative for the majority of public procurement projects in 

Sweden. The overall tender process is similar to what Lauesen in [36] has described, 

with some differences such as in the tender process the customer specified a 

requirement for suppliers to install their product on the customer’s test environment, 

and more discussions about the requirements and their traceability have been 

performed between customers and suppliers. These differences led to the overcoming 

of some challenges related to the integration requirements and requirements 

miscommunication stated in [36].  

7.1.1 Lessons learned from the procurement 
This procurement process has several advantages identified by interviewees during 

the interviews, among them are: 

 

- The customer published a short list of basic functional requirements in the call 

of the tender step, and suppliers who want to send notification of interest must 

state whether they can deliver each requirement or not so that it would be easy 

to filter out those suppliers that are not qualified to deliver what the customer 

wants. The suppliers also get a better understanding of what the customer 

expects to get. 

 

- Each supplier gets a chance to present their product and install it in the 

customer’s test environment, and this allows suppliers to tell the customer 

about their unique selling points and what makes them special, and it also 

allows the customer to get a deeper understanding of the presented product 

and evaluate how close the product is to their needs. After the presentation, 

several groups of the customers’ staff put their hands on the product to test it 

and trace the requirements, and they set evaluation results for each 

requirement. Suppliers will be chosen based on these evaluations. The product 
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presentation and evaluation process offered chances for both sides to have an 

open discussion about the product specifications and customer needs, where 

the customer provided feedback on the product and listened to other solutions 

the products are capable of. 

 

- The customer controlled the tender process by providing two types of 

requirements, must and shall, in which must requirements are standard 

requirements which have to be delivered upon signing the contract, and shall 

requirements are specific context-based functionalities which the customer can 

wait to be delivered due to the fact that they didn’t expect a supplier to already 

have these functionalities in their product. This procedure is a solution for the 

challenges identified in the literature review presented in section 3.3.4 which 

related to requirements that can be too vague or too specific, and consequently 

vague requirements can lead to the fact that many suppliers come in to the 

tender process in a position where they can’t deliver what the customer needs, 

or specific requirements are created as a threat to exclude capable suppliers 

with good systems from the tender process. 

 

- Having a separate face for each supplier to present their product creates a 

second chance for the supplier to ask more questions and better understand the 

customer needs, knowing that they can’t change their tender but they can 

improve implementation to achieve a higher user acceptance. 

 

 

7.1.2 Challenges and recommendations 
The challenges are presented below with recommendations that can help overcome 

them. The recommendations are provided from the knowledge acquired from both the 

literature and case studies. The challenges are generally stated by interviewees as 

things they may have encountered or they described them as things to be considered 

while creating a procurement process. Answers to research questions four RQ4 and 

five RQ5 can be found here.  

 

- Public procurement laws and regulations create obstacles because once the 

tender is published it’s only permissible to ask questions until a certain date.  

Recommendations: this happens while suppliers are making the tender and 

they realize that they need to understand some requirements in more detail in 

order to give a good solution, but the period for asking questions has already 

passed. In this case, the supplier can interpret the requirements in more than 

one way and provide different solutions and prices for each solution. It can be 

possible that the customer is also not sure about what they want, so providing 

more than one solution can offer more help to the customer so they can choose 

what best suits their needs. 

 

- Because requirements cannot be changed it requires a large amount of effort 

and time from the customer to specify the requirements.  
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Recommendations: check what is new, contact other organizations which 

have already procured similar products and create different teams to gather 

requirements about different parts of the system.  

Recommendations from literature: hire consultants to participate in the 

requirements elicitation process and provide guidelines to generate more 

effective requirements in a shorter time [34] [30]. 

 

- Without having a dialogue it’s very hard for supplier to make the tender 

without deeper understanding of customer needs. It’s also not a good base for 

customer supplier relation and hard to create trust. Also for customer it’s hard 

to evaluate a product without presentation and dialogue about it, because 

having supplier answering for customer needs only based on the requirements 

documentations is not enough, customer needs to understand the product 

behavior, process flows, and integration with other systems in order to judge 

whether a certain product is qualified or not.  

Recommendations: for complex systems, it’s necessary to see and test the 

product before buying it, certain requirements can be interpreted in many 

ways, and customer has to make sure potential suppliers understood the 

requirements. This can be done by having dialogue during and after the 

presentation. It’s legal to have dialogue if it’s properly described in the 

procurement process documentations, preferably using selective procurement. 

 

- Supplier didn’t get enough time to present their system, customer decided for 

two hour testing the system and supplier believe that its short time given to a 

complex system.  

Recommendations: provide chance for supplier to decide how much time 

they want to show their system and how long it takes for customer to use the 

system to understand it. Because supplier knows how complicate is their 

system and how much time they need, and this opportunity supplier get to 

meet customer face to face and present their product is very important chance 

for them, so giving them enough time to talk and show their strong abilities 

can be good start to long term relationship between customer and supplier. 

Customer can set minimum and maximum time for suppliers to choose from, 

and it won’t be discrimination if suppliers chose the time themselves, because 

all suppliers got the same chance to choose the time they need according to 

how big is their system. Incase supplier asks for maximum time they can get, 

then different customer groups can be assigned to different sessions to listen to 

product presentation and testing. 

 

- It will be a hard situation for both customer and supplier if they agree on a 

Win-Win situation that not included in the tender bid from supplier. Because 

the tender already made and sent to customer before the chance to face to face 

dialogue between them during product presentation. 

 

- Testing and evaluating a product may take more time than it was planned for, 

so a tradeoff has to be made whether to stop going to more evaluation details 

or to go behind schedule.  
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Recommendations: break down customer team to smaller teams so that each 

team can have different sessions testing functionalities they are expert at. 

 

7.1.3 Recommendations 
Despite the recommendations given for identified challenges in previous section, 

two more recommendations presented below, these are not recommendations for a 

specific problem, but considering them improves procurement process structure.  

 

- Determine price per function and both customer and supplier agree on it, and 

even better if Implementation Proposal technique can be used to group 

functions to for e.g. interface functions, core functions, system integration 

functions, or grouping based on different subsystems the product should have. 

This can be used as a base for pricing of future requirements, so that supplier 

won’t overcharge customer with future development and integration with 

future systems. Also this process has to be defined in the tender process to be 

legalized. 

 

- Create a general checklist that can include all customer needs to create a 

software procurement process; it can include all possible types of functional, 

non-functional, integration and system requirements. This can be done using 

guidelines from Standard Documents communication technique. The checklist 

can include all types of requirements communication techniques customer 

used, all type of tests and verifications processes, different process flows from 

tender call to signing contract. This helps to have a wide range of options to 

choose from while establishing a procurement process. The checklist can 

include examples from previous projects and iteratively perform updates so 

that previous experience can be reused. Benefits of this can be: 

 To make sure nothing is forgotten, looking at previous examples can help 

discover hidden requirements in future procurements. Otherwise late fixes 

can be too expensive in public procurement [31] [32]. 

 When a problem detects in a procurement process, a corresponding part 

can be recorded in the checklist that helps avoid facing the same problem 

again. 

 The checklist can be shared with other organizations to share the 

experiences, or merge with similar checklists from other organizations, in 

order to create more general and systematic procurement process so that 

suppliers can also adapt to it.  

  

7.2 Communicating Requirements  
From total 17 requirements communication techniques, 14 have been used 

according to the interviews. To make the result more validate, all tender documents 

provided by customer have been searched to find traces of used techniques. Table 15 

shows traces of techniques found in the documents, which together with section 6.2 

answering first research question RQ1.  
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Approach Technique Stated as 

been used 

in the 

interviews 

Trace 

found in 

documents 

Document 

name 

Rationale  

Push 

Standard 

Document 

Yes Yes Systems 

requiremen

ts appendix 

Customer has a standard system 

requirements document which includes 

requirements about delivery, 

administration, integration, operating 

system, and general requirements. These 

are requirements that are same for any 

software procurement. The original 

document is generated by Swedish 

Competition Authority [41] which all 

sections of the document described in 

detail. 

Language 

Template 

Yes Yes Selective 

Requireme

nts, 

Systems 

requiremen

ts appendix  

Customer used keywords must and shall 

to separate between different groups of 

requirements. 

Semi-

Formal 

No/Yes 

Customer/ 

Supplier 

No   

Formal 

Specificati

on 

No No   

Feed-

Forward 

Yes Yes Systems 

requiremen

ts appendix 

There are some restrictions about 

security modules, database and 

operating system supplier’s product 

must support, which suggest solutions 

and effect design decisions. 

      

 

Pull 

Interviews No No   

Questionna

ires 

Yes Yes Supplier 

questions 

with 

answers 

This document shows a list of questions 

sent by supplier, includes the answers 

from customer. 

Workshops Yes Yes Tender 

process 

specificatio

ns 

In section 3.7 system presentation, 

customer provided instruction for how 

both sides can meet and have a 

presentation on the product, testing, 

questions based on the requirements. 

Observatio

ns 

No/Yes No   

Requireme

nt reviews 

No/Yes No   

Design 

reviews 

No/Yes Yes Tender 

process 

specificatio

In section 3.3 tender requirements, 

different solutions presented for a 

specific requirements so that customer 
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ns/ price 

specificatio

n 

can choose the best solution. 

Prototype 

reviews 

Yes Yes Tender 

process 

specificatio

ns 

Section 3.5 and 3.6 shows the details 

about evaluating the product test version 

or prototype. 

      

Balanced 

Traceabilit

y 

Yes Yes Tender 

process 

specificatio

ns 

Section 3.4 describes how requirements 

are going to be traced during product 

presentation and testing. 

QFD Yes/No Yes Tender 

process 

specificatio

ns 

Section 3.5 describes that requirements 

are going to be evaluated based on 

functionality and usability, then 

according to a predefined ranking 

system an evaluation value will be 

granted. 

Implement

ation 

Proposal 

Yes Yes Tender 

process 

specificatio

ns 

Section 3.6 states different groups that 

will look at different parts of the product 

during the product presentation, and also 

must and shall requirements have 

different value and evaluation method. 

Easy Win-

Win 

Yes Yes Inquiry 

basics 

Section 3.2 it’s mentioned that some of 

the shall requirements have to be met. 

This means that a discussion to find a 

Win-Win solution for the shall 

requirements can happen.  

Agile No No   

     

     

Table 15. Communication techniques trace in case study documents. 

 

Among the techniques stated as utilized, some are stated by one interviewee and 

some by both. For balanced techniques, answers from customer and supplier with 

document analysis are quite in line with each other. There are some differences for pull 

and push techniques, e.g. Standard Document and Observations. Reason for this 

difference is because these techniques are single side activity either customer or 

supplier have to perform, so the other side can’t exactly understand in what intention a 

certain activity been conducted. So customer knows that no Standard Document been 

used for functional requirements but it have been used for system requirements only, 

but supplier see all requirements documents as Standard, because supplier didn’t 

participate in creating the documents. Regarding differences in Observation utilization, 

customer is not aware that supplier did observation while customer groups testing the 

product after the presentation, which supplier was involved also to answer questions 

and explain process details. 
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7.3 Legal compliance of requirements communication 

techniques 
None of the interviewees are lawyers, but customer interviewee took relevant 

courses and he is fully aware of the rules of public procurement. The principle behind 

legal compliance of any requirement communication technique is that any technique is 

legal if it’s not affecting transparency and non-discrimination in the procurement 

process. The only technique stated as not legal is interview, because it’s breaking 

against both transparency and non-discrimination rules, because what are discussing in 

an interview with a specific supplier will be hidden to other suppliers, which is not 

transparent, at the same time a supplier can try to take advantage from meeting with 

customer and try to lock the customer to themselves, which is discriminating to other 

suppliers. Agile technique cannot be used during the procurement process also, 

because customer are not allowed to change the requirements, but it’s possible that 

agile can be used after the tender contract during project implementation. This section 

answers research question two RQ2. 

 

7.4 Legal aspects of tender process 
Transparency and non-discrimination are two rules to be considered by both 

customer and suppliers participating in a public procurement process [18]. 

Transparency in public procurement means that same information has to be provided 

for all suppliers, this includes tender process details, product requirements customer 

wants to procure, answer to suppliers’ questions and etc. most of the procurement 

portals provides assistance functions in the portal for both customer and supplier to 

help with these legal aspects, for example supplier can ask questions and customer can 

publish both questions and answers on the portal so that all participated suppliers can 

see the information exchange happened between the customer and a specific supplier.   

Customer are not allowed to change anything in the tender process once they are 

announced, because it will lead to discrimination to some potential suppliers that could 

deliver what the customer asked for after the change, but not before the change, but 

they may already took a decision not to participate in the tendering process because of 

not being able to deliver what customer asked for before the change. 

 

7.5 Effectiveness-User acceptance 
Most effective techniques for customer are Standard Documents, Prototype 

Review, Implementation Proposal and Easy Win-Win, because these techniques lead 

to better user acceptance. Standard Documents improve the requirements quality so 

that supplier can understand them better. Prototype Review helps evaluate the product 

and determine how much of customer needs can be found there. Implementation 

Proposal helps groups work in parallel to understand their relative part of the product. 

Finally Easy Win-Win helps to reach to an agreement that both customer and supplier 

can benefit from equally. 

For supplier, none of the push approaches is effective, because without having a 

discussion about customer needs it’s hard for supplier to understand the needs just by 

the requirements specifications documents, and it can result of the supplier just gives 

customer what they asked for but with no guarantee that the product will get a high 
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user acceptance. Best approaches for supplier is Pull and Balanced approaches, 

because both leads to having a interaction with customer and understand customer 

needs, which eventually it will lead to high user acceptance. Part of the answer for 

research question three RQ3 can be found in this section. 

 

7.6 Effectiveness-Value of money 
Customer selected Standard Documents, Prototype Reviews and Quality Function 

Deployment as the techniques that can deliver the requirements to supplier in a best 

way and help with evaluating supplier’s product, because this two step makes sure that 

customer gets what they want. So that investment spends efficiently and no money 

goes for extra functionalities that customer don’t need.  

Supplier believes that value for money is about dialogue, to discuss what customer 

can get for what amount of money, from the discussion supplier can understand what 

are current customer needs, so that supplier can find a balance between investment 

from customer and functionality delivery from supplier, resulting in customer 

investment won’t get overdue or product functionality not cut down too much. From 

supplier’s perspective, balanced techniques let interact more with customer, so they are 

best for getting value of money. Push techniques are less qualifying to get high value 

for money, because customers most of the time ask for cheapest, and usually the way 

they ask the same way they will have an answer, so if customer ask for a system 

without specifying and discussing what system they want, then they would get a 

typical system of what they asked for. Part of the answer for research question three 

RQ3 can be found here. 

 

7.7 Efficiency 
For customer, best efficient way to procure is Implementation Proposal and 

Prototype Review to have different groups looking at different part of the product, so 

that it get evaluated in a best way. For supplier push techniques are best efficient, even 

supplier is aware of that it’s not the best approach compared to balanced, but still it 

makes that supplier spend minimum effort to make the tender. Part of the answer for 

research question three RQ3 can be found here. 

 

7.8 Interpretation to hypothesis 
The null hypothesis can be rejected because according to the case study results all 

requirements communication techniques except one can be used, the details of which 

are provided in section 7.3. Also, from section 7.2 regarding the utilization of 

requirements, it can be noticed that all of the techniques except three of them have 

been used in the process and traces of utilization could be found in the provided case 

material obtained for this study, and this leads to us accepting alternative hypothesis 

H1. While using different requirements communication techniques, the rules and 

regulations of public procurement are considered by both customers and suppliers, and 

the procedure describes in the procurement process documentation how a certain 

technique is going to be used and how it’s adapted based on the context of the project. 

For example, how requirements are going to be traced during the product presentation 
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is described, as is the means with which quality function deployment is going to be 

used to evaluate the requirements deployment according to predefined rankings. All of 

the detailed agreements between the customer and supplier that come out from using 

certain techniques to communicate requirements are documented, meaning that both 

sides of the agreement continue based on what has been written.  

The second hypothesis, H2, can be accepted based on the data analysis results and 

knowing the fact that requirements cannot be changed once they are published due to 

the restrictions made by procurement rules. However, using proper requirements 

communication techniques to achieve goals which can improve the effectiveness and 

efficiency of the procurement process and project implementation are key points which 

need to be properly planned and improved. The goals can be: 

- Customer helps the supplier to understand the requirements properly using 

the Standard Documents and Questionnaires techniques.  

- Supplier proposes in the tender the proper solutions they have for the 

customer needs and possibly offer other features and processes that can 

benefit the customer using the Design Review technique. 

- Both customer and supplier evaluate the solutions and have discussions 

and agreements about the best solution using the Prototype Review and 

Implementation Proposal techniques. 

- Customer and supplier agree on a protocol for certain parts of the solution 

and how it is to be implemented. In this step the main problems can be 

solved because different interpretations can be made for some 

requirements and can include hidden requirements that are discovered late 

in the process, and the customer can inform the supplier about the 

functions that they are expected to perform differently in order to meet the 

needs. They can then agree on a process to customize the product and 

deliver some parts later on using the Easy Win-Win technique.  

The third hypothesis is accepted and the difficulties with recommendations are 

presented in section 7.1.2. 
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8 DISCUSSION 
The procurement case had several high quality steps defined in the process 

documents, including inviting suppliers for open communication about the 

requirements, product installation, presentation and testing. Some requirements were 

strictly specified and some were open-target requirements with the intention of 

listening to proposed solutions by suppliers. Some deviations can be found using the 

requirements communication techniques in the studied case compared to the standard 

way of using it, for example quality function deployment QFD has been used, but the 

quality table was used internally inside customer groups to evaluate the functionalities 

delivered for corresponding requirements and using quality attributes: usability, 

functionality and adaptability with other systems. Although feedback has been given to 

the supplier about the results of the evaluation, the supplier wasn’t actively involved in 

the evaluation process so that they couldn’t influence the evaluation results. 

The customer specified requirements for system integration, and they required that 

the procured system should communicate with previous systems the customer already 

has. According to the procurement process as defined by the customer, the supplier has 

to communicate with the other suppliers who previously delivered the other systems to 

agree about an integration plan and include it in the tender documentations the supplier 

had to prepare and send. Integration difficulties are considered highly in literature [34] 

[35] [36]. The specified method of handling the integration process in this case study is 

new to literature and hasn’t been mentioned before, but the efficiency of this method 

has yet to be researched.  

Both customer and supplier emphasized the necessity of dialogue and they stated 

that different dialogue processes can be adapted with the rules and regulations of 

public procurement because both customer and supplier know the rules and they know 

how far they can go with a dialogue and where to stop. 

 

8.1 Contributions 
The study researched the requirements communication techniques in public 

procurements in Sweden. The overall results of this study are providing an overview of 

known requirements communication approaches and techniques, and description of 

different types of procurement processes and differences between them. At first, 

background knowledge collected systematically from existing literature and significant 

data related to communication approaches are extracted, also difficulties identified in 

communicating requirements and recommendations given in the studies are extracted. 

Moreover, interviews with both customers and suppliers of a procurement case have 

been conducted. The interview questions were about tender process details and the 

requirements communication techniques. Data collected from the interviews was 

analyzed to generate an image of the tender process and identify the procedures they 

applied in the process that can be interesting for literature so that other procurement 

organizations can learn from them. In addition to these results, analyze and 

interpretation results have been presented regarding the requirements communication 

techniques have been used in industry and motivations for using these techniques are 

presented, beside the used techniques, possibility of using other known techniques 

have been presented. In this study the relevant aspects of public procurement rules and 
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regulations are analyzed, resulting in guidelines for how to use the known 

requirements communication techniques in public procurement projects. In the case 

study the effectiveness and efficiency of the requirements communication techniques 

was studied, identifying the techniques used by industry to improve user acceptance, 

increase value of money, and make an efficient tender project, also providing 

motivation for why some techniques increase effectiveness and efficiency and why 

some techniques have negative impacts on them. Difficulties that both customer and 

supplier faced while participating in a public procurement project are surveyed in the 

case study, along with recommendations which are provided for those difficulties 

identified from the interviews. The difficulties are common to all types of public 

procurement projects and can be used as a checklist while customers preparing 

procurement process, so they can be aware of these difficulties and pre-consider them. 

Since there are no studies on communicating requirements in public procurements 

have been made, and no guidelines are available for how to communicate requirements 

in this type of procurements, therefore results of this study can be used as a guideline 

for using different requirements communication techniques and what aspects to 

consider while defining a procurement process. 

Comparing this study results to most relevant studies reviewed in the background 

section [34][36]. These studies are generally focusing on public procurements and how 

requirements specifications are made by customer, and ignoring suppliers in the study 

and their role to make a successful procurement. While this study focused on both 

customer and supplier and communication between them in the procurement process. 

 

8.2 Limitations  
Due to the limited time available for the study it’s not possible to do post analysis 

on user acceptance in the project because it has to be conducted after product 

customization and implementation and this needs a time scope of a minimum of six 

months from the day the contract has been signed. To do the post analysis interviews 

with different departments using the procured system in the customers’ organization 

would have to be conducted. The interviews can contain questions about whether the 

system is as usable as they expected and whether there are any requirements they 

should have put in the requirements specifications, or what they might do differently if 

they had a chance to procure the same system again. Although it is necessary to 

conduct the post analysis and therefore its recommended in future work, it is out of 

scope for this thesis and is not a threat for the validity of this study because the aim of 

this thesis is to study the requirements communications techniques in the procurement 

process scope, rather than the situation after finishing the process.  

It wasn’t possible to give recommendations to one challenge related to an 

agreement between a supplier and customer that is not mentioned in the supplier tender 

bid because the problem is very specific and unique and the knowledge gathered from 

the literature and case studies couldn’t cover it. This limitation has no effect on 

validity, since the problem is specific and related to the Easy Win-Win communication 

technique only and previously there were no similar problems identified in the 

literature. 
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9 CONCLUSION 
This study aimed to analyze the requirements communication techniques in a 

public procurement software project by conducting a case study with individual 

practitioner interviews with both the customer and supplier. Effectiveness, efficiency, 

legal compliance, and the utilization of known requirements communication 

techniques have been investigated. The objective of the case study was to create a 

knowledgebase for establishing a procurement process that, considering non-

discrimination and the transparent rules of public procurement requirements, can be 

communicated effectively and efficiently which is nowadays challenging with no set 

guidelines for achieving this.  

Requirements have been communicated using Standard Documents, 

Implementation Proposal, Easy Win-Win, Workshop, Traceability and Quality 

Function Deployment QFD. Because these techniques help a supplier understand the 

requirements better, the customer can see and test the product before signing the 

contract, trace and verify the requirements, and qualify the deployed requirements 

based on usability, functionality and system integration. Finally, having a dialogue 

about the remaining questions and issues helps to find a solution and this serves both 

sides.  

From the interviews conducted in this study, a conclusion has been made that all 

requirements communication techniques can be legally used in public procurements 

except interviews, as due to transparency and non-discrimination regulations the 

supplier is not allowed to interview the customer to elicit requirements during the 

procurement process. From both the literature review and the case study conducted in 

this research, balanced communication techniques are concluded to be recommended 

since they will lead to more interaction between the customer and supplier to 

communicate requirements. From the case study, the most significant strength of the 

studied procurement case in terms of communicating requirements are separating the 

requirements to must and shall and defining a separate process for each type which 

should be communicated differently. Customer’s willingness for having dialogue is 

another significant strength, and using the Easy Win-Win technique they both accept 

the facts that not all expectations can be reached and they have to accept a solution 

that’s good enough for both sides. Dialogue also allows the customer and supplier to 

better understand each other and use this as a base for a long term relationship. Having 

a good list of requirements is not enough to make an efficient procurement with a high 

level of user acceptance, and in fact good requirements are half of the success while 

communicating them is the other half.  

Regarding future research, very few researches have currently been conducted on 

communicating requirements in public procurement projects and no study in this area 

has been done in Sweden with a focus on industry context. It is necessary to conduct 

similar studies, observing the project from the beginning and collecting knowledge 

about requirements communication approaches used in public procurement, 

identifying challenges, and determining recommendations using this study as a base 

knowledge source. The start point of the study has to be from the step where the 

customer prepares the tender process in order to understand how the customer wants to 

communicate their requirements and what the motivations for their decisions are. The 

case study conducted in this thesis was in a period of tender prior to the signing of the 
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contract, and for future Master’s thesis projects this study can be extended with the 

same case to determine the level of user acceptance after implementation and compare 

it with expectations. It is also important to analyze the reasons and questions regarding 

what the customer and supplier would do differently so that they could reach a higher 

level of effectiveness.  
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11 APPENDIXES 

11.1 Appendix A 
 

Data extracted from literature review shown in the table below: 

 

Article Communica

tion 

techniques 

Difficulties Recommended method Type of 

research 

Tender 

type 

[25] Push - In order to make the requirements 

ready before tender call, they had to 

write the requirements down complete 

and in detail, which they have to hire 

three consultants to document the 

requirements.  

 

- Product acceptance tests were based on 

the requirements specifications, which 

documented before the tendering 

process. 

 

- It have been realized later in the project 

that the nonfunctional requirements 

(reliability and maintainability) were 

forgotten. For this reason, most of the 

 Case study Restricted 

tendering 
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suppliers didn’t present any discussions 

of nonfunctional requirements in their 

bidding solution design, and there was 

a large variation in the design 

decisions.  

[26] Push - In the call-for-tender phase; there is no 

sharing of business goals and 

knowledge about the product or 

service. This leads to different 

interpretation of requirements and 

consequently different delivery time 

and cost estimation. 

 

- There is no formal tracking of 

requirements of buyers, which make it 

difficult to trace the requirements back 

to its origins.  

 Industrial 

report 

Restricted 

tendering 

[27] Push - There are no facilities to adapt the 

project life cycle to new requirements 

or change in requirements from 

customer. 

- Negotiating and planning for future 

requirements 

Industrial 

report 

 

[28] Pull  - For the requirement team that pulls the 

requirements, due to differences in 

software projects nature, they had 

problem in knowledge transfer from 

previous projects to the latest one. 

 

- Requirement documentation has to be 

- Pattern based requirements elicitation 

method 

Industrial 

report 

Restricted 

tendering 
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complete and in a very high quality, 

because once it published to the public, 

it’s very difficult to change due to the 

legal constraints. 

[29] Push - Having the requirements specifications 

documented and fixed before starting 

the project forces the software 

development process to follow 

waterfall model, which this model by 

itself has several shortcomings [37]  

- Iteratively evolving requirements Industrial 

report 

Open and 

Restricted 

tendering 

[30] Push - Its time consuming to document all 

requirements in pre-procurement 

tendering project phase. 

 

- It wasn’t possible to put all wished in 

the requirement documentation, due to 

the fact that the project is large and 

complex. 

- Creating modules based on 

requirements. 

 

- Hire IT consultants to help with 

requirement specification, and finding 

hidden requirements. 

Case study Restricted 

tendering 

[31] Push - Changing requirements is a 

cumbersome task; it increases cost and 

delays the project.  

 

- Because of the large number of 

requirements, it became hard to manage 

and synchronize between functional, 

non-functional and non-technical 

requirements. 

- Use Quality Models (QM) to structure 

representation of requirements. 

 

- It’s impossible to discover all 

requirements in the call-for-tender 

phase, so requirements specification 

shouldn’t be very detailed, to save time 

and cost. Instead some non-technical 

requirements related to the supplier 

should be focused on to protect 

Case study  
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investment and secure project 

continuity.  

 

- Prioritize requirements, by a process to 

train non-technical stakeholders to 

learn prioritizing their requirements. 

[32] Push - Change in requirements can cause cost 

overrun for suppliers, which in some 

cases not possible to increase the 

project budget. 

 Experiment Restricted 

tendering 

[33] Push - Evolving requirements is an issue to be 

handled by both client and supplier, 

requirements changing during both 

system development and after building 

the system. 

 

- Requirements have to be transacted 

from unstructured to structured, this 

work has to be repeated anytime a 

change happen to a requirement. 

 

 

- Lack of flexible modularization, in 

studied case.  

- Tools have to be used to make flexible 

modules and views, so they can adapt 

to change in requirements. 

 

- Communication needs to be handled 

effectively with some tools supporting 

it, to avoid information loss and 

eliminate misunderstandings. 

 

- Requirements need to be linked 

together and traced using some tools. 

 

- Activities like modifying and updating 

requirements have to be synchronized. 

Case study  

[34] Push - Due to miscommunication between 

customer and supplier, customer’s 

requirements failed to be achieved by 

- Hire requirement specialists with both 

academic and industry backgrounds. 

 

Case study Restricted 

tendering 
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supplier. 

 

- Some customer requirements were too 

specific that didn’t allow suppliers to 

propose more efficient solutions. 

 

- Some customer requirements were to 

general that it became difficult for 

supplier to propose a solution. 

 

- While implementing the project, some 

problems discovered that needed a 

solution to be developed for, but there 

were no requirements for them. 

 

- There were detailed requirements and 

use cases for certain functionalities 

belong to some subsystems, but there 

were no explanation about what the 

subsystem was supposed to do, this 

made it hard for supplier to understand 

the goal behind these requirements and 

why they are needed in the system. 

 

- Customer wrote some technical 

requirements supposing that supplier 

have enough expertise to understand 

them with given details, but supplier 

- Research on complicated part of the 

product which there is no clear 

requirements for them, e.g. system 

integration with other products. 
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had problems understanding many of 

them. 

 

- Having the customer wrote some 

requirements wrong, supplier had 

problem correcting these requirements 

in their proposal without making 

customer feel offended. 

 

- Difficulties for customer to write down 

requirements for business goals in the 

project. 

[35] Push - Documenting requirements prior to 

tender contract doesn’t leave freedom 

for suppliers to put their ideas in the 

project. 

 

- Fixed requirement specification leads 

to following waterfall model for 

software implementation of the project, 

waterfall has disadvantages as its 

explained in [37] 

- Negotiation on requirements and 

integrating a plan to the software 

development model on how to 

communicate requirements upon 

starting the project. 

Industrial 

report 

Open and 

Restricted 

tendering 

[36] Push - For integration requirements, attributes 

like response times and data actuality. 

These aspects are not possible to 

inspect before the contract is signed. 

 

- There is a risk that the customer bases 

- Use open-target requirements, where 

the customer specifies his demands and 

expectations, but not how to be done. 

 

- Purchase middleware and complex 

applications first. 

Case study Restricted 

tendering 
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his requirements on one particular 

system that he studied closely. This will 

unintentionally exclude other suppliers. 

 

- Difficult to explore existing products, 

the customer may study how successful 

the products are in other organizations. 

However, the products develop so fast 

that this may give a false picture of 

what is available now. 

 

- Mandatory requirements don't work, 

too strict requirements are hard to be 

met by suppliers and may exclude 

them. 

 

- Product scope is fuzzy, the customer 

may not be sure how large a system he 

wants 

- High-risk areas handled too late, The 

supplier tends to delay the hard parts 

and deliver the easy ones first. 

 

- Once the customer has got a complex 

system, he may want to extend it in 

various ways, for in-stance integrate it 

with new systems or modify the user 

interface. At this point the COTS 

 

- Optional sub-products, use open-target 

requirements and let the supplier 

specify which of them he will meet and 

how. 

 

- Degrees of product integration, don’t 

ask the supplier to do the integration in 

a specific way, instead, ask the supplier 

to specify how close the integration 

will be. 

 

- Integrating with future products, create 

the requirements in a way that third 

party can also be able to develop future 

integrations with future products, 

otherwise the supplier will take 

monopoly and can charge any price 

they want to do the integration, the 

requirements must cover the technical 

aspects, plus the human ability and 

legal rights to do the integration. 

 

- Step-wise narrow-down and a trial 

period define the procurement process 

with a complete plan about how to 

qualify suppliers, test and verify their 

solutions and finally chose the best. 
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supplier may have a monopoly. Only he 

can extend the COTS system. Some 

suppliers actually exploit this situation 

and charge unfair prices for extensions. 
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11.2 Appendix B 
Interview questions for supplier and customer. 

 

Introduction 

Explaining aim of the interview 

Confidentiality,  the interview recordings only available for interviewer, and no data going to 

be published without getting approved by participants. 

 

Interview 

Tender Case:  

Role of Interviewee 1:  

Role of Interviewee 2:  

 

Tender Reconstruction: Timeline and Reflections 

Milestones, Techniques, Achievements, Challenges, Success, Recommendations 

Supplier/Customer Identification 

Request for Proposals 

Requirements 

Supplier/System Selection 

Impact of the System 

 

 

Requirements Communication Techniques: Utilization in Case 

 

Have the following techniques been employed by the customer to push requirements? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Standard 

Document 

       

Language 

Template 

       

Semi-Formal        

Formal 

Specification 

       

Feed-

Forward 

       

 

Have the following techniques been employed by the supplier to pull requirements? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Interviews        

Questionnair

es 

       

Workshops        



  68 

Observations        

Requirement 

reviews 

       

Design 

reviews 

       

Prototype 

reviews 

       

 

 

Have the following techniques been employed by both the customer and the supplier to 

align requirements? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Traceability        

Quality Function 

Deployment 

QFD 

       

Implementation 

Proposal 

       

Easy Win-Win        

Agile        

 

  

 

Requirements Communication Techniques: Regulatory Compliance 

 

How do the following push techniques comply with regulations (laws, etc.)? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Standard 

Document 

       

Language 

Template 

       

Semi-Formal        

Formal 

Specification 

       

Feed-

Forward 

       

 

 

How do the following pull techniques comply with regulations (laws, etc.)? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 
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Interviews        

Questionnair

es 

       

Workshops        

Observations        

Requirement 

reviews 

       

Design 

reviews 

       

Prototype 

reviews 

       

 

 

How do the following balanced techniques comply with regulations (laws, etc.)? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Traceability        

Quality Function 

Deployment 

QFD 

       

Implementation 

Proposal 

       

Easy Win-Win        

Agile        

 

 

 

Requirements Communication Techniques: Acceptance of Solution by Customer 

(Effectiveness) 

 

Do the following push techniques lead to high customer acceptance of solution? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Standard 

Document 

       

Language 

Template 

       

Semi-Formal        

Formal 

Specification 

       

Feed-

Forward 
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Do the following pull techniques lead to high customer acceptance of solution? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Interviews        

Questionnair

es 

       

Workshops        

Observations        

Requirement 

reviews 

       

Design 

reviews 

       

Prototype 

reviews 

       

 

 

Do the following balanced techniques lead to high customer acceptance of solution? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Traceability        

Quality Function 

Deployment 

QFD 

       

Implementation 

Proposal 

       

Easy Win-Win        

Agile        

 

 

 

Requirements Communication Techniques: Value for Money (Effectiveness) 

 

Do the following push techniques lead to high value of money? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Standard 

Document 

       

Language 

Template 

       

Semi-Formal        
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Formal 

Specification 

       

Feed-

Forward 

       

 

 

Do the following pull techniques lead to high value of money? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Interviews        

Questionnair

es 

       

Workshops        

Observations        

Requirement 

reviews 

       

Design 

reviews 

       

Prototype 

reviews 

       

 

 

Do the following balanced techniques lead to high value of money? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Traceability        

Quality Function 

Deployment 

QFD 

       

Implementation 

Proposal 

       

Easy Win-Win        

Agile        

 

 

 

Requirements Communication Techniques: Efficiency 

 

Do the following push techniques reduce your tender effort? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Standard 

Document 
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Language 

Template 

       

Semi-Formal        

Formal 

Specification 

       

Feed-

Forward 

       

 

 

Do the following pull techniques reduce your tender effort? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Interviews        

Questionnair

es 

       

Workshops        

Observations        

Requirement 

reviews 

       

Design 

reviews 

       

Prototype 

reviews 

       

 

 

Do the following balanced techniques reduce your tender effort? 

 Not at 

all 

Rather 

not 

A little Here and 

there 

Rather 

yes 

definitely N/A 

Traceability        

Quality Function 

Deployment 

QFD 

       

Implementation 

Proposal 

       

Easy Win-Win        

Agile        

 

 

Tender Reconstruction: Reflections 

Have the right questions been asked? 

Documents to be exchanged:  

May we return in case of further questions? 
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Would you review the research report/publication? 
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