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Abstract

:

The consensus in the Norwegian construction industry is that the projects are characterized by conflicts. Because unresolved disputes that reach courts take time and resources to be solved, this leads to lost productivity and high costs for all stakeholders. Of the root causes of conflicts identified previously, tender specification and contract understanding were the most significant issues. To expand on previous findings, a qualitative analysis of 58 formal, semi-structured interviews was conducted to determine whether personal characteristics and types of contracts presented conflicts. Interviews were conducted with contractors, public clients, consultants, academics, and lawyers. Data were analyzed using NVIVO 12.0 following specific relevant themes and thematic maps. Corrective and preventive actions included the development of a new method to produce better-prepared tender documents, knowledge building in contract management, training to ensure better communication and dialogue between client and contractor, trust-building, dispute resolution along the way, and avoid awarding contracts at the lowest price or the use of a hybrid model. Improved routines may drive costs down, and cooperation and new forms of tendering and contracting could be the key to prevent and minimize disputes in Norway.
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1. Introduction


Persisting disputes in the roads and tunnels construction industry can, if they end in a lawsuit, be expensive and affect the relationship between stakeholders. Between 2015 and 2017, 7 of Norway’s largest contractors were involved in 37 disputes totaling NOK 5.1 billion, of which 93% concerned a public client [1]. Furthermore, because an average of only 30% of contractors’ claims are awarded [2], there is considerable disagreement in the construction industry. Therefore, cost saving is a tangible goal, provided disputes are settled at the earliest.



The reasons for disputes range from uncertainty in projects and inadequate risk analysis to poor communication between owners and contractors, with each possible cause having different degrees of severity. To understand how disputes in construction projects can be prevented in Norway and, indeed, internationally, the reasons and factors prevailing in most disputes were examined in a previous study [3]. The four root causes of conflicts in the Norwegian construction sector were tender specification, final settlement, changes in projects, and low-priced contracts. These findings are backed by the experience of experts and were revealed during debates and discussions with experts in the construction industry.



Of the four root causes of disputes in construction projects, change orders were one of them. In Figure 1, the percentage of changes in eight Norwegian construction projects is shown. It can be seen that average of changes in work comprised 31% of the contracted volumes of these 8 heavy construction contracts implemented in a period of 10 years, indicating the level of uncertainty in heavy construction projects in Norway [1]. Disputes, particularly in large contracts, make it both risky and challenging for contractors to include projects in their portfolio, as they have to be risk-averse and offer a high level of liquidity to withstand unforeseen costs [4]. Consequently, small entrepreneurs are loath to take on heavy construction projects [5], affected by “duty of performance”, or “Hoppeplikten in Norwegian”. Duty of performance is anchored in Norwegian standards and obliges the contractor to carry out changed work, even if there is disagreement with the financial responsibility [6,7,8,9].



1.1. Prevention of Disputes in Construction Projects


1.1.1. Confidence in the Industry


Lack of confidence arises when the contractors are uncertain whether they will be paid for the changes, while the client expects that the requirements the contractor fulfils will be more than what was demanded [10]. This is an unwanted development that can have a ripple effect and breaks trust between stakeholders. For example, in 2017, a contractor lost a lawsuit against a public owner that dealt with a settlement related to hassle and annoyance [10,11] because of the contractor’s poor documentation, among other reasons. In several cases, the contractor asserts that the client flatly rejects claims based on a lack of documentation [9].



Challenges associated with changes have reduced confidence in the industry [12] as claims related to changes can also be rejected without feedback or follow-up. However, “duty of performance” [13] forces contractors to continue operations, even if the requirements are rejected.




1.1.2. Uneven Responsibilities and Obligations


As expected, “duty of performance” has resulted in many potential disagreements, including bankruptcy, arising from the contractor’s obligation to continue implementing changed work and what was agreed upon in the contract without negotiating a financial resolution [14]. This empowers the public owner who decides when and how much payments are released to the contractor. As well, disputed claims can be postponed until the final settlement while production continues as usual. Moreover, contractors must pay value-added tax (VAT) on 100% of their claimed invoice because, according to legislation, the contractor must invoice the costs of all changes, even when there are disagreements related to the change or cost [5,15].




1.1.3. The Ill-Effects of a Burgeoning Construction Industry


For many years now, the construction industry’s tremendous growth has increased contract amounts and pressure on the work force, which can reduce their quality that can be problematic, both for the client and the contractor. Indeed, despite the need for a quality work force and competent hands, the Association of Building and Construction Contractors (EBA) informed that qualified labour is scarce [16,17]. Studies have shown that conflicts are resolved more quickly if competent people sit on both sides of the table [12]. Competency arises from experience, which gives rise to scientific methodologies applied by the construction or project manager, who often supervises the contractual work. While in other countries, it is normal to have a quantity surveyor who works with costs and contracts [18], if Norwegian contractors had sufficient contract follow-up resources, the number of disputes would have been reduced [19], which is not usually the case.




1.1.4. Award Criteria and Contracts


With increasing complexity and project costs, public clients emphasize more on criteria such as implementation and solutions rather than the tender process price. Thus, the former is weighed to a greater or lesser degree despite the project cost being the most crucial [13]. Because this approach can give rise to conflicts [3], the development of award criteria that minimize disputes in the construction industry is warranted.



Another source of conflicts and disputes is the notion among some public clients in Norway that incompetent employees work for some contractors [16]. This has resulted in public clients conducting interviews and checking the CVs of people involved in some contracts to ensure the quality of work that will be delivered [9].



The lack of standardized contracts is known to create misunderstandings in future projects [10]. This is evident when examining large construction contracts, usually of the ‘design-bid-build’ type, wherein the client first contracts a consultant firm and then obtains a contractor [20]. The contractor receives the drawings at the start of the project but rarely prepares the design, which would have been the case if the contracts had been ‘turnkey or design-build’ types [21].



Design-build contracts, which flow from the initial concept through the processes to completion, enable contractors to start on the field earlier because they have participated in the design process. Because design-build contracts may positively affect a number of disputes in the industry [22,23], increasingly, this type of contract is favoured by public clients in Norway. Standards for turnkey contracts (NS8407; [6]) and design-bid-built contracts (NS8405; [7]) show that the contracts are not quite standardized in terms of usage, and future contracts must be cognizant of this situation [24].



As to the question of why contracts are not standardized, research has shown that disagreements occur despite using contracts as baselines, warranting the need to update and upgrade contract standards to minimize misunderstandings in future projects [10].




1.1.5. Provisions in Norwegian Contracts Systems


The Norwegian Total Contract (NTK07 for 2007 and the updated version NTK15 for 2015) is a standard design-build contract that has been adapted from the offshore oil industry for use in construction projects. It owes its utility to an English translation and a parallel text in Norwegian/English [8,24].



NTK07 and its updated version, NTK15, regulate changes directed at the contractor in projects, not to exceed 15% of the contract amount. Because there is no limit on the number of changes for turnkey contract NS8407, a contractor proceeding with NS8407 can receive substantial change orders without being paid until after completion of the project [25].



In the light of such eventualities, the client and contractor should agree on the value of these changes, particularly because, according to large contractors’ firms, road contracts are too large and risky without an agreement [2]. Despite having one, it is difficult to know if the pricing is right. Therefore, consistent information flow and contractors’ early involvement at the tender phase of the project will enable a reasonable and more accurate bid [4], which will prevent conflicts.



Dispute resolution adopts a completely different pace due to rules and organizational procedure [11] or when a project manager without the authority or competence is tasked with issues related to changes, including unforeseen changes, particularly with large contracts that require high-level discussions prior to approval [21,26].




1.1.6. Dispute Resolution in Norway


Resolving conflicts early as they arise makes it easier to reach an agreement, as the negotiating climate is more open and the presentation of evidence is more accessible [27]. In all Norwegians contract systems, there are provisions related to dispute resolution. NS8405 and its simplified version, NS8406, for design-bid-built contracts indicate that if no agreement is reached after a dispute resolution meeting, the case, depending on whether the disputed amount is over or under 100 G (G is NOK 100,000), is to be resolved by a court or arbitration, according to paragraph 43.3 in NS8405 [7].



Whereas NS8406 for design-bid-built contracts and NS8407 for turnkey contracts do not differentiate between the disputed amounts but are based on the premise that all disputes are resolved in ordinary court proceedings, NTK07 (and 015) for design-build contract disputes are resolved by arbitration instead of the court system, if other methods fail. Project-Integrated Mediation (PRIME), the Norwegian version of the Dispute Review Board (DRB) [22] developed for Norwegian projects [28], is applied, as uniquely recommended in paragraph 50.2 for NS8407. Similarly, other defined methods to avoid and resolve disputes are applied for NTK15. An arbitrator (oppmann in Norwegian) or the court are the standardized solutions for dispute resolution in Norway if PRIME is not feasible, as in NS8405. The use of Experts such as arbitrators was suggested by NTK07 and the updated NTK15 [8].



Considering that resource usage increases non-linearly as disagreements arise as shown in Figure 2, adapted from [21], tackling disputes in earnest before they escalate using either Arbitration, Experts, or PRIME is advised and recommended to be included in main Norwegian Standards text.



Using the arbiter “oppmann” technique is the preferable choice (for some years despite the will to use new methods) of the Norwegian Public Roads Administration (NPRA), which views that the final settlement will be a time and the place for negotiations on unsettled issues accumulated during construction time [20,30]. Hence, it is expected that unresolved issues pile up and remain until the final settlement.



It is known that continuous reporting provides reassurance that the settlement is correct [31], and furthermore, it enables the contractor to substantiate justification for the remuneration adjustment. Norwegian standards dictate that the contractor must send a weekly report with specified accrued costs to the client. Documentation related to disputes is crucial, particularly with the passage of time. In many cases, public clients are not satisfied because contractors argue that it is difficult to document everything during construction [10,32].




1.1.7. Awarding Tenders: Best Value Procurement


Awarding tenders at a lower price as the sole criterion was a source of dispute in the Norwegian construction industry [3] for which the best value procurement (BVP) method [33] was a proposed solution. Based on the “information measurement theory”, which states that the more information you have available, the easier you can predict the future [34], a portfolio assessment of the tenderer is usually conducted to ensure that the project will be carried out in line with desired values and objectives [35]. It will also offer a competitive basis for a thorough tender process. Thus, BVP emphasizes the supplier’s competence and performance [36,37] that ensures contractors deliver excellent results measured on more points than just the best or lowest price offered. BVP has certain disadvantages; firstly, the public client must comply and act as per the regulations on public procurement [36] concerning an interview assessment of the contractor’s credibility related to the delivered offer. Secondly, there is uncertainty on how the various criteria, including price, should be weighed to provide the best possible competition to ensure competition. The EBA has recently presented a request for several measures as a basis for competition to the Norwegian Minister of Transport and Communications [38].



Despite these disadvantages, the Dutch Public Roads Administration (Rijkswaterstaat) showed that using BVP decreased the time spent on contract follow-up by 50% (Blytt, 2019), reducing project implementation time by 25%. Importantly, compared to the processes used prior to BVP, fewer change notifications, faster processes, and fewer conflicts were reported in Norway [11].



While there is more pressure on public clients to use other criteria than price, some players are less receptive as questions arise on how to weigh the various criteria [39] and whether weighing of price is central. While price must be weighed heavily as the projects are financed with tax money, weighing competence will help develop the players’ level of competence, as the focus is no longer on prices or prices at a reduced level. Nevertheless, BVP is slowly gaining access in the Norwegian market. Moreover, because of the intense competition for roads and tunnel projects in Norway, the lowest price is the norm in tendering, affecting profitability with margins shrinking [10].




1.1.8. Awarding Tenders: Two-Envelope System


The two-envelope system is an alternative to BVP, wherein tenderers deliver two envelopes with proposals—implementation and price. The envelope with proposals for implementation is opened first, and then the tenderers are ranked. Next, the envelope with the price is opened. All bidders thus receive an overall score, and the one with the best score wins the tender [16].



Differences between BVP and the two-envelope system show that while the contractor is engaged early with BVP, the client does not present the budget in advance in the two-envelope system. Each envelope has weight with a 50% distribution, whereas, in BVP, other factors influence the outcome, with price having a secondary role [40].




1.1.9. IPD—Integrated Project Delivery


Integrated project delivery (IPD) is a method that engages clients, consultants, and contractors throughout the process, from design to completion, and has been used extensively in hospital construction in the USA and for few years in heavy construction projects in Norway. This method utilizes talent and insight to optimize efficiency and reduce losses [41] and integrates people, systems, and business structures in the process [40]. Because all stakeholders gain early insight into the project and collaborate to choose the optimal solution, there is better control over costs, preventing significant surprises and changes during the project [42]. Indeed, IPD has been used in several countries and has proven to be an effective model for executing projects [22].



Because the focus of IPD is the joint result of the project and not selfish desires, profits are combined into a single stakeholder’s pot, thereby not benefitting contractors and preventing them from rectifying requirements that squeeze every penny from the client [43]. The process involves deriving a target price that all stakeholders actively attempt to attain, along with bonuses and surcharges, which comprise the total estimated project cost [44].



Suppose the project delivered is below the target price. In that case, the stakeholders have a distributed cost saving that goes to the bonus, which is distributed between themselves based on achievement of goals and extent of cost savings [9]. An IPD remuneration model implemented in Norway is shown in Figure 3. The bonus comprises a small part of the target price. On the contrary, the profit is affected if costs are exceeded, but a daily fine is never applied [26]. When adopted in Finland, where IPD was demonstrated to be a well-functioning model, only 1 of 48 projects executed over a 6-year period and costing EUR 3 billion went above the target price [11].




1.1.10. PRIME and KLR (Dispute Review Board)


In Norway, disputes cost society, clients, and contractors several billion kroner a year [45], and it can take up to 1.5 years in Norway to have a case processed [22]. This situation not only leaves an unpleasant taste in the mouths of those who are owed but can end new investments due to locked-in capital and repayment of VAT for claimed money [5]. Therefore, the need for traditional methods of preventing disputes from escalating into intractable conflicts that would end up in court has never been greater.



The Norwegian standards stipulate that conflicts should be resolved before they go to court, and summonses must be issued before any arbitration or expected trial. The Conflict Resolution Board, or KLR if translated literally, in reality is the Norwegian version of the DRB [4] that inspired both PRIME and KLR, with no differences in their implementation; however, they can differ in the committee that they comprise—their composition, qualifications, number, and the extent of their involvement [28].



According to NS8407, stakeholders can engage a team of experts that act as a mediation group and conflict resolution board during the contract period for design-build contracts. This proactive measure engages stakeholders during early discussions and initial stages to prevent disputes instead of applying a corrective solution after a conflict begins [32].



There are numerous methods to resolve disputes. Mediators in DRB, used in the US, present a recommended solution if both parties agree. If one party disagrees, the conflict is not resolved, and if no agreement is reached, the normal process according to DRB regulations is adopted [10]. With the Dispute Adjudication Board (DAB), which is an Alternative Dispute Resolution (ADR) that is widespread in the United Kingdom [46,47], the board’s decisions are binding.



The mediation committee using PRIME can consist of up to three people that are usually individuals with a legal or engineering background [48] and are chosen in consultation between the client and the contractor, who also determine the extent of the mediators’ involvement. The mediators decide the outcome of disagreements as seen in DAB or only act as advisers as in the DRB [13]. The advantage of using PRIME is that the threshold is low when resolving disagreements, preferably before the stakeholders’ relationship is affected negatively, as both parties have agreed to use this method.



Within the context of Norway, the NPRA used KLR in the Bjørvika project [22], whereas New Roads (Nye Veier), which is smaller than NPRA [9] preferred PRIME. A significant number of cases of disagreements in the Bjørvika project were resolved without using the judiciary system [48]. Likewise, New Roads (Nye Veier) have had zero disputes since 2015 [11] as of the writing of this report.



The variety in dispute resolution methods and a lack of standardized contracts have prolonged disputes that cost society dearly. The objective of this study was to identify how disputes can be prevented from occurring and how the surge in conflicts in the Norwegian construction industry can be reduced. A CAPA (corrective and preventive analysis) was performed using the eight disciplines (8D) problem-solving procedure as the chosen framework to achieve this goal.






2. Methodology


In this chapter, three main objectives will be discussed: first, the study design and what the focus of this study is; second, how data were collected and in how many phases; the third is what approaches were used in order to analyze the data; and last but not least, and as the title of this study shows, a corrective and preventive study (CAPA) always uses one of the different CAPA frameworks, in our case, the 8D procedure is used and will be discussed.



2.1. Study Design


The purpose of this study is to identify how to prevent disputes in construction projects in Norway. A qualitative analysis [49,50] of 58 formal, semi-structured interviews was conducted with the Norwegian construction industry’s experts, comprising contractors, public clients, consultants, academics, and lawyers. The experts have at least 20 years and some of them more than 40 years of experience in road and tunnel construction contracts disputes in the Norwegian construction industry. This study involved a few executives, including CEOs and public sector members from agencies such as Bane NOR, New Roads, and NPRA. Lawyers, who generally have differing views on whether to follow the traditional or ADR methods [51] to resolve construction disputes, were selected based on their expertise. Participant selection followed the guidelines based on scientific research methodology [52].



Since there is an absence of an existing database of dispute events in Norway, it was obvious to start collecting data and gathering information for this study.




2.2. Data Collection


Data for this qualitative analysis were collected in three phases—(i) first phase (2017) [3]; (ii) second phase conducted in spring 2018 and comprised two teams, at two different times [3,10]. Phase one and two were used to map the causes and impacts of disputes in heavy construction projects in previous studies. Phase three was conducted to map out how to prevent and resolve conflicts in construction projects in Norway and is used in this study. The third phase of data collection in spring 2019 was implemented to comprehensively investigate disputes in construction projects in Norway. The third phase was performed comprising closed- and open-ended questions posed to 58 respondents to determine their individual experiences. Each respondent was asked 21 questions to determine the primary causes, consequences, preventive measures, and resolution techniques of conflicts in Norwegian construction projects. For objectivity, all responses were catalogued, regardless of their oddity or peculiarity, and compiled. Responses were tabulated for use in the present study, and future purposes are irrelevant to the current research question [53,54].



In response to input from the construction industry, the Norwegian Association of Heavy Equipment Contractors (MEF) conducted a survey of 1799 of its members in early 2018 to determine the reasons for payments blocked by the NPRA and other related issues regarding disputes in construction projects in Norway. Results from the MEF survey were used in this study as well [14]. In addition to the previous, NPRA shared with us data on conflicts between 2008 and 2018 that were resolved either through ADRs or the Norwegian court system.




2.3. Data Analysis


The data were gathered by emerging contexts and then subsequently categorized according to different themes. Data were coded using NVIVO 12.0 [54], a qualitative data analysis (QDA) software, following specific relevant themes and thematic maps. Data were plotted as described previously [55], and a representative visualization of the data was obtained using Python version 3.8.5, which allowed for detailed graph customization and contained extensive library support [56]. The Anaconda data science platform, which has most of the required software and libraries pre-installed and Jupyter Notebook IDE (Integrated Development Environment), an open-source web application specifically designed for data analysis to quickly and intuitively focus on one visualization at a time, were utilized to examine qualitative data through the use of visualizations [52].



Four concepts that were previously identified as the root causes of conflicts [3] were examined in the current study:




	(i)

	
Tender specification and contract understanding;




	(ii)

	
Final settlement—payment;




	(iii)

	
Changes orders and changes in projects;




	(iv)

	
Low-priced contracts.










2.4. The 8D Process to Prevent Disputes in Construction Projects


The 8D is a systematic approach to prevent and solve problems and confusion throughout the project within a company or an organization [57] through problem identification and rapid response by maintaining flow and consistency. The 8D approach establishes proactive actions for eradicating root causes by implementing permanent corrective actions, as described previously [58]. Unique solutions to specific problems are constantly modified and maintained as models. Though the 8D approach was never meant to be a substitute for a comprehensive quality management framework, the goal is to confront problems and identify the management system vulnerabilities that enabled the problem to arise in the first place [59]. The problem could originate from anywhere, as long as the project is considered significant enough to warrant forming a team to work on it [60].



As described, the first step (D0) of the 8D method is to identify the problem, followed by preparation and initiation. Usually, a team leader should be assigned, but in this study, the main author is the coordinator, and the following steps were undertaken:




	
Identification of the team (interviewees in our case) that included public clients, private contractors, consultants, lawyers, and academics;



	
Problem description—The 5W2H (Who, What, When, Why, Where, How, How (many or much) to systematically understand the issue. The 5W2H were embedded in our survey questions;



	
Immediate action to be made in normal 8D process, but in this study, a recommendation is to be advised;



	
Identification of causes of disputes in order to set a procedure for preventing disputes. Cause of disputes have been identified in an earlier study related to this study [3];



	
Corrective actions to be advised;



	
Measuring effectiveness (based on experience of interviewees) can give a reliable score to results of the 8D used here;



	
Expansion in normal cases, this can be done in future 8D building on our results;



	
Conclusion of the study, as mentioned in the end of this study.










3. Results


In this section, the results collected from interviews and the MEF study will be presented and commented upon. How the results were achieved will be reviewed, and a visualization of the data will be presented.



3.1. Defining Themes


In this study, text received from interviews were coded. In order to make the process of coding and processing of text more professional, NVIVO 12.0 was used, as mentioned in the methodology chapter. Since NVIVO is involved, themes had to be identified in order to go further in the mapping process.



3.1.1. Theme 1: Tender Specification and Contract Understanding


A contract is considered an essential document for assessing claims as the contract parties abide by the terms of the contract, follow through with construction processes, and stipulate dispute resolution. The first theme (Figure 4) showed that documentation represented responsibilities for everyone in the contract, thereby creating a distinction among people responsible for specific tasks or indicating a joint responsibility.



Since financial disagreements cause disputes between clients and contractors, proper transparent budget management should be considered during the negotiations with all contracting parties, thus building confidence between clients and contractors [20].



To resolve any dispute, based on our findings, negotiation among the conflicting parties should involve better communication and dialogue that should be adopted in the contract agreement between parties leading to a joint decision [36]. Dissatisfied clients and contractors prefer to write a suggestion or privately communicate with the owners and parties to find common ground through communication [24].




3.1.2. Theme 2: Final Settlement—Payment


As shown in Figure 5, the respondents considered establishing a good construction management process through which significant claims and conflicts are identified, with parties responsible for each aspect and cost of the claim. Therefore, an effective way of dealing with payment issues unfavorable to the lower-tier parties was recommended. Since delays in final payment pose a barrier to a project’s success, it creates misunderstanding and a breach of trust among parties [29]. To overcome this, following the contract’s legal terms and conditions, the ideal starting point for real solutions to payment disputes was establishing trust among parties, followed by flexibility in attitude among construction parties. It is known that a well-prepared tender document stating the duration of payments, terms involved, and sharing ratio among parties creates an act of transparency with an overview of all stakeholder entitlement in the construction activities [9].




3.1.3. Theme 3. Changes Orders and Changes in Projects


It was observed that respondents involved in resolving disputes related to changes order and changes in projects and those with considerably more experience considered a good routine in handling changes in the project to be most significant (Figure 6). Therefore, in the absence of proper planning and sufficient routine to increase the contractors’ choice of needs, which changes the project’s requirements, conflicts are unavoidable due to changes in projects [11].



A key respondent identified the need for knowledge development in the construction industry in general. Furthermore, understanding the details of a project and management through proper documentation of production loss can alleviate the consequences of sudden changes [22,46].




3.1.4. Theme 4. Low-Priced Contracts


As shown in Figure 7, there were varying responses on how disputes related to low-priced contracts could be resolved. First, assessing contractors’ abilities in prequalification tests on the field, based on essential criteria, can be relied upon to cost their competencies and avoid bias in the payment of workers’ salaries/wages. Second, BVP steers the client to trustworthy and reliable contractors, fostering harmony among stakeholders, which corroborated the concept that BVP can be used for contract-awarding methods with the highest level of expertise from the public-client side for addressing the lowest tender complication [40].



Additionally, better communication between parties from the beginning of the contract creates an avenue for mutual understanding in the process and helps to avoid disputes. Therefore, adopting an “adequately built” contract that can serve as a blueprint to follow may prevent misunderstanding [26].



The Python Anaconda Jupyter (PAJ) analysis (Figure 8, Figure 9, Figure 10 and Figure 11) showed interrelationships across the selected variables. Respondents either showed significant agreement regarding how the industry should behave to achieve maximum dispute prevention and what can be done to improve the discussed processes in the future and/or to avert an apparent disagreement among the involved parties.





3.2. Corrective and Preventive Action Plan


Three processes formed the crux of this qualitative analysis:



The first process examined existing experiences and theories to draw a reasonable visual understanding of the current situation regarding the prevention of disputes in construction projects. The second process analysed the data gathered from the field in Norway. The third process used the 8D method as the chosen framework to implement CAPA. The findings from the 8D method were:




	
Participants with expertise were identified;



	
The construction industry had been incurring increasing losses for the previous 10 years, which was a determining point for those involved in the construction industry in Norway to take action;



	
The immediate short-term action was to improve the tender document preparation process because it is a root cause of disputes within the industry [3];



	
While most disputes arose from tender specification and contract misunderstandings, there were other significant reasons related to payment and changes orders;



	
Corrective actions suggested included a new method to produce better-prepared tender documents to prevent disputes related to tender specification, knowledge development in contract management for all parties involved, training to ensure better communication and dialogue between clients and contractors, and enhance capabilities that will pave the way for better trust-building between parties. Corrective actions to avoid disputes in final settlement (payment related) were to solve disputes along the way and build trust between clients and contractors. To prevent disputes related to changes orders, better communication and dialogue between client and contractor was proposed. To prevent disputes related to low-priced contracts, contracts should generally not be awarded at the lowest price or adopt a hybrid model;



	
The effectiveness of the CAPA established in this study should be measured using a tracking procedure for a few years as determined by the committee established in step one to measure the feasibility and conformity of the measures being implemented accordingly;



	
Applying the CAPA as described in this study may reduce the number of disputes within a year after implementation. Public organizations should have updated mechanisms of awarding contracts at the lowest price to enhance the tender document preparation process;



	
In addition to congratulating the team that implemented CAPA, employees should be trained to minimize the number of disputes, upskill personnel to produce tender documents, and provide coaching to employees in communication and building trust finesse.









3.3. Preventing Disputes Related to the Tender Specification


The tender specification is a significant issue for causes of conflicts [3]. Several Pareto diagrams, also known as the 80/20 rule, were produced in this study. Pareto diagrams help map and identify the main measures with the most significant consequences that can be used in order to prevent disputes [61].



Results in this study show that well-prepared tender documents contribute about 20% (given the cumulative percentage) of the ways to avoid disputes related to tender specifications and contract understanding (Figure 8). Results also indicated that better contract management and understanding would contribute positively to dispute prevention. Knowledge development in contract management, better communication, and building trust between clients contributed to 52% of the overall prevention of disputes, given the cumulative percentages.



Respondents noted that contracts, documents, and descriptions must be prepared to be congruent with the construction sector expectations. This leads to more interaction before project initialization and will enhance the understanding of contracts. A side effect of all of this is to avoid competing solely on price but rather the value that would be delivered.



In addition, the selection of delivery method and contract type is significant. These approaches could bring both parties (client and contractors) to the point of agreement. Some of the respondents insisted that matching the contract documents that NTK07 (NTK15) provides would provide a better foundation than the current scenario using other types of Standards.




3.4. Preventing Disputes Related to the Final Settlement


To avoid disputes related to the final settlement and payment-related disputes, 29% of the respondents indicated that cooperation and solving disputes along the way was key (Figure 9). To achieve this in practice, loyalty and adherence to KLR/PRIME conflict resolution methods were suggested, which would demonstrate the parties’ professionalism and promote their favorable image throughout the construction sector.




3.5. Preventing Disputes Related to Changes


Participants demanded better documentation of the changes, indicating that many contractors and public clients see changes as one of the root causes of disputes in the final settlement. Our analysis showed that the industry disagrees more in this regard than in the previous questions. The distribution of various proposals (Figure 10) showed that routines and descriptions need to be improved, and many clients also mentioned that contractors must become better at documenting the changes. Though an unambiguous response was not forthcoming, most participants considered that the right project description could prevent disputes related to changes. Better communication and dialogue between client and contractor was considered by 22% of the survey participants to prevent disputes. The factors considered important to prevent disputes related to changes orders included proper contract management from both parties, better communication, better knowledge, swift action, and trust. Corroborating these findings were the outcome of the MEF survey, which showed that changes in projects and the consequences ascribed to it were the most repeated cause of conflicts between entrepreneurs and public clients [14].




3.6. Preventing Disputes Related to Competition Based on the Lowest Price


Our findings related to low-priced awarded contracts showed that respondents proposed avoiding awards at the lowest price, on which it contributed about 50% (given the cumulative percentage) to the total dispute preventions suggested mechanisms (Figure 11). Whereas most participants were skeptical of the lowest price, lawyers and the consultants were unanimous about their position about the lowest price. On the other hand, respondents argued that the lowest price was feasible, but its implementation is fraught with dissension. Thus, there is a need for mutual agreement between contractors and clients to enhance project awards and implementations. This, then, will mitigate disputes in construction projects. There was significant agreement that it was no longer desirable to have the lowest price as the only criterion. Contracts have grown to a large extent, and projects are full of complications and uncertainties. However, it cannot be generalized that the lowest price was wrong in all projects and should be considered case-by-case. Many projects have used the lowest price tendering, which was successful and dispute-free [11]. Therefore, a different basis for the tendering process should be regarded as to ensure profits and sustainability for Norwegian stakeholders.





4. Discussion


A comprehensive qualitative analysis was performed to achieve our study’s goal of identifying how to prevent disputes in heavy construction projects in Norway. Qualitative analysis of data from interviews using NVIVO 12.0 helped reach a logical conclusion. NVIVO is a widely used qualitative and mixed-methods research tool used specifically for unstructured text such as interviews. A previous study investigated [3] the cause and impacts of conflicts in heavy construction projects and identified four main reasons as being responsible for more than 60% of all disputes in Norway. These four causes of disputes that were attributed to most of the conflict cases were the focus of this study.



Analysis of data and text using NVIVO identified four causes, shown in Figure 4, Figure 5, Figure 6 and Figure 7, which formed the roots of the main four themes in NVIVO. These four themes defined the measures used for preventing future disputes. The main NVIVO themes were categorized and processed using Python Anaconda Jupyter (PAJ) to generate reliable, visualizable, comprehensible, and presentable data. The main intention behind using Python to generate Pareto diagrams is that it easily shows the root schemes and their relation to each of the four main themes. This exercise generated four Pareto diagrams (Figure 8, Figure 9, Figure 10 and Figure 11) that presented the coded answers of all the text retrieved from the respondents. In addition, there is an overlap between the root schemes, as demonstrated in Figure 8, Figure 9, Figure 10 and Figure 11. We included the results from MEF in these data, which was an important source of data for this study as well.



Disputes related to tender specifications was the first theme, within which four measures can be used to prevent disputes in construction projects, as shown in Figure 8. These are (i) well-prepared tender documents; (ii) knowledge development in contract management; (iii) better communication and dialogue between public owner and contractors; and (iv) building trust between the client and the contractor.



Preventing disputes related to final settlement was the second theme, within which there were six recommendations that emerged, as shown in Figure 9. These were (i) the importance of solving disputes along the way and not waiting until things exacerbate; (ii) building trust, which overlaps with measures from the first theme; (iii) better communication, which overlaps with measures from the first theme; (iv) early clarification of disagreements; (v) proper budget management; and (vi) use of proper alternative dispute resolution mechanism that aids in the prevention and resolution of disputes if needed.



Disputes related to changes was the third theme, within which three main avenues can be used. These were (i) better communication; (ii) solving disagreements along the way; and iii) knowledge development in contract management for all parties involved. It must be noted that there is considerable overlap between these avenues and recommendations connected to different themes.



Competition based on the lowest tender price was the fourth theme, within which the principal recommendations were to avoid resorting to awarding contracts based on lowest price, or lowest price but with prequalification or using Best Value Procurement (BVP) system wisely and carefully. These recommendations were root measures identified from coded answers among many that were proposed. The survey respondents considered these three recommendations as significant enough to abrogate disagreements related to awarding tenders to lowest price.



Thus, our analysis found an overlap of the three root measures—knowledge development in contract management for all parties involved, better communication between the public owner or (the owner in general) and the contractor, and building an environment and atmosphere of trust between parties involved in the construction process—and the four themes identified in this study.



The construction industry’s shortcomings are time and trust required for contracting implementation and conflict prevention, which, if enabled, achieves transparency between parties and create trust. The advantages and disadvantages of methods discussed earlier are demonstrated in an implementation model (Figure 12), which is similar to New Roads’ (New Veier) model, which facilitated New Roads to prevent disputes in all their projects as of March 2022.



Lack of trust among stakeholders in the construction industry is the result of an inability to change attitudes and culture, withholding information, poor integration, and reliance on price rather than award criteria. This asymmetric distribution of information can be avoided through better cooperation, healthier contracting environments, and adopting best practices that allow parties work towards a typical target price.



Strengths of the Study


Participants’ responses were evaluated to identify elements that can be incorporated into CAPA processes to minimize disputes in the construction industry. The elements identified were:




	(i)

	
Communication, which has become a natural part of the implementation model [44] for new delivery methods, such as IPD or collaboration contracts with incentives. By coming together in early phases, participants help design concepts and goals that enhance understanding, create trust, and build healthy relationships between the parties;




	(ii)

	
Using a two-envelope system has gained support from contractors and public clients [11];




	(iii)

	
The use of award criteria rather than price enables the client to understand the contractor’s ability to implement solutions for the process. The client can also influence the optimal solution in consultation with the contractor [35]. The target price also strengthens cooperation between the parties, as they work towards a common goal [40], which helps build the client’s confidence in the chosen solution;




	(iv)

	
Change orders and the challenges that follow must be handled through a joint commitment from all stakeholders. Use of the Norwegian Standards (NS versions) rather than NTK07 (the updated version NTK15) might lead to uncertainty due to the structure of contract documents following changes [24]. Alternatively, the NS packages currently available should be updated;




	(v)

	
Price as the only award criterion should be abandoned or avoided because there is considerable agreement on the use of other award criteria [36] with optimal results obtained from other countries [34];




	(vi)

	
KLR and PRIME are the most valued conflict-resolution methods in general [22].









The primary determinant (tender specification and contract understanding) significantly impacted final settlement payments, changes order, and low-priced contracts on construction projects, showing the interconnectedness between variables and their relationship with the objective of this study [3,10]. The thematic map shows the relationships between emerging codes within each theme.



To summarize, by qualitatively examining conflicts, claims, disputes, and distinctions through a thematic analysis, we have identified approaches to prevent conflicts and avoid disputes in construction projects.





5. Conclusions


Disputes in construction projects have become a common occurrence, and usually, these start as minor disagreements that grow out of proportion with time, ending up in courts. Due to the enormity of the problem, there is considerable gain for the construction industry to identify methods to prevent disputes and develop mechanisms to help resolve conflicts. Our study has achieved these aims through a thematic analysis, which identified that the prevention of disputes in Norwegian construction and infrastructure projects can be achieved through good implementation routines, more explicit standards, desire for cooperation, and respect.



The lack of a balanced interaction between clients and contractors during the early stages of project implementation leads to a vague and unclear distribution of responsibilities, giving rise to conflicts. The 8D approach revealed that problem solving is continuous and not a one-time process. In addition, the dynamic nature of the construction industry where new rules are implemented should meet new challenges. Improved routines that drive down costs, boost cooperation, and new forms of tendering and contracting are keys to minimizing disputes, improving gains among parties involved, and establishing a sustainable contracting environment that form pillars of the future construction industry.



To the best of our knowledge, our study is the most comprehensive investigation in the prevention of conflicts and their resolution in Norway. A roadmap that enables the implementation of the methods identified in our study to any construction environment (Figure 12) may see benefits when employed prudently. Our findings have global implications, as these methods can be implemented in other parts of the world with ease. However, every country has its own construction culture, and therefore, our solutions can be adapted with modifications to enable a proper fit.
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Figure 1. Percent of changes orders in eight Norwegian heavy construction projects [1]. 
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Figure 2. Development of the use of resources in construction conflicts; reproduced and updated [29]. 
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Figure 3. Remuneration model of Norwegian Integrated Project Delivery Model, reproduced [41]. 
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Figure 4. Thematic map 1. 
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Figure 5. Thematic map 2. 
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Figure 6. Thematic map 3. 
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Figure 7. Thematic map 4. 
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Figure 8. Pareto diagram showing disputes prevention techniques related to the tender specification and contract understanding. 
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Figure 9. Pareto diagram showing disputes prevention techniques related to final settlement—payment related. 
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Figure 10. Pareto diagram showing disputes prevention techniques related to changes orders. 
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Figure 11. Pareto diagram showing disputes prevention techniques related to low priced contracts. 






Figure 11. Pareto diagram showing disputes prevention techniques related to low priced contracts.



[image: Infrastructures 07 00063 g011]







[image: Infrastructures 07 00063 g012 550] 





Figure 12. Suggested methods to prevent disputes in construction projects. 
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