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ABSTRACT 

 

The Swedish Wind Energy Association (SWEA, 2019) reported the wind power 

project's total investment cost between 2017 and 2021 was over SEK 72 billion. They predicted 

that at project completion, the total production will be approximately 22.4 TWh per year. Due to 

project size, complexity, and long-term contracts commitments, almost all wind power project 

developers outsource some or most of their project activities to different subcontractors, after 

which they perform monitoring activities of the project process. Therefore, the pre-qualificat ion  

stage and subcontractors’ evaluation become essential parts of every project. Most corporates 

and authorities are usually awarding projects to subcontractors with offers based on the most 

competitive price advantage. This approach results in high risks that can affect the delivery time, 

the overall cost, and the quality of wind power projects.  

This research paper aims to use a multi-criteria analysis to identify and select the most 

adequate subcontractor. 

To achieve the research purpose, a sample of five subcontractors nominated by a wind 

power developer were evaluated in a selection phase under nine criteria: (1) management 

capability, (2) product or service quality, (3) planning and capabilities, (4) quality assessment, 

(5) environmental management, (6) health and safety measures, (7) financial strength, (8) 

contract insurances and guaranties, and (9) cost.  

After the evaluation and the ranking of companies, a result of the most adequate 

subcontractor for the project offer was presented. At the end of this study, a comparison analysis 

was followed at the final stage which compared the method with a similar procurement approach  

used by one corporate where it showed that this paper’s method can uncover critical aspects with  

subcontracts which can alter the selection process.  

 

 

 

 

 

Keywords: Multi-criteria decision analysis, Subcontractor’s pre-qualification, Risk 

factors, Management capabilities, Wind power project development. 
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CHAPTER 1. INTRODUCTION  

This chapter will introduce the research topic. First, a problem background will be initiated, 

followed by the research question, its gap, and purpose. The expected contribution and the 

limitations will be provided later in this chapter. 

1.1 Problem Background 

IRENA (2020) reported that the rapid global temperature increase leads to a growing need 

for renewable energy sources. This has created new prospects for the wind power energy sector. 

A recent study by SEWA (2021) forecasted that it can reach nearly 50TWh yearly production 

towards 2024 with an installed capacity above 17GW. The provision of products and services to 

make a successful transition to sustainable energies has become both an excellent opportunity 

and a substantial challenge in Sweden. The wind power projects’ supply chain is quite complex. 

Over the last few years, wind power technology has improved radically. With modern turbines, 

we can reach new heights of better energy production. Today, both government and private 

investors focus more on the construction of large-scale projects rather than a few units in a short  

time frame with long-term guarantees. To create a balance between delivery time and the quality 

of the deliverables, developers and constructors’ resort to non-traditional approaches, and several 

partnerships to achieve cost-effectiveness, reliable services, and to meet project deadlines. 

Unfortunately, this method involves the risk of failure associated with inadequate partnerships. 

Like all other large-scale construction infrastructures, wind power development projects are 

labor intensive. The construction business outsources approximately 90% of the projects 

(Kumaraswamy & Matthews, 2000). Therefore, a successful wind power project 

accomplishment largely depends on the efficiency of the labor services and the determinat ion  of 

subcontractors. 

Knowing that a wind power project’s lifecycle can reach up to 25 years, the choice of adequate 

contracting company is mandatory to guarantee project success under these long periods. This 

involves unique skills, enhanced quality, and financial strength to remain operational in 

nowadays volatile markets. This can only be achieved when competent subcontractors are 

selected for wind development projects. However, in Sweden, the pre-selection of subcontractors 

is often determined by other factors such as price or delivery time rather than a complete 

qualifying approach. In many companies, contracts are mainly awarded based upon the quotation 

or tender price of the subcontractor. Other factors, like the technical aspect, the manufacturing 
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quality process, and the internal subcontractor systems are given very little importance in the 

decision-making process. As a result, many wind power projects fail to achieve the complete 

benefit during the development, construction, and operation phases and embed considerable 

risks.  

1.2 Research Question  

Building upon the problem background, most of the research has concluded that subcont ractors 

need to be selected based on several criteria. On these grounds, we are interested in examining 

how the situation is for the Swedish wind power market. The following question const itu tes the 

foundation of my research: 

Would a multi-decision criteria analysis for the pre-selection of subcontractors outperform a 

conventional approach of pre-qualifying partners based mainly on price offer that gives giving 

less importance to other aspects? 

1.3 Research Purpose 

Propelled by the motive of establishing a subcontractor pre-qualification process for non-

conventional construction projects such as wind farms, this research aims at developing a mult i-

criteria framework for evaluation of wind power developers’ subcontractors. 

1.4 Research Gap  

The subject of pre-qualification of subcontractors’ process is a topic that has been widely 

investigated over the years, across the globe. Pedersen et al. (2021) discussed the risk of 

involving foreign contractors in the Norwegian infrastructure market and the language barrier is 

a criterion for better risk management. Dernroth (2004) conducted a different study focusing on  

the effective communication and sharing of information between organizations which can reduce 

uncertainties. Eriksson et al. (2007) investigated the client's cooperative procurement procedures 

and their influence on subcontractor involvement, value creation, and innovation in the 

construction of complex facilities. It appears that much of the previous research has been 

focused mainly on large markets such as the infrastructure and construction sectors . Other case 

studies about Nordic markets were included as part of their sample, but no specific focus was 

placed upon the wind power energy market or its developers.  

This research intends to investigate the selecting pf subcontractors for the wind power sector in  

depth and fill this gap. Further, although studies discuss the process based on different criteria, 
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there is a lack of studies focusing on how the recent industrial change toward sustainability 

affected the concept of pre-qualifying subcontractors. This paper also aims to conduct a 

comparative analysis and conclude where the Swedish market is driving the subcontractors to 

focus on their value creation. 

1.5 Research Contribution  

This study investigates the differences that are observed between companies’ price quotation 

value versus their technical, socio-economic, environmental, and administrative values. It is a 

new practical contribution to wind power projects development as it will advance the knowledge 

within the procurement, partnerships, and contracting processes. It can serve as an approach 

model for investors looking for value growth while investing in sustainability, as it enhances the 

understanding of companies’ real market value since it evaluates multiple criteria that prove 

beneficial for long-term investment opportunities. Finally, this study will serve as a sample to 

benefit academics and researchers to further their knowledge, since there are possibilities to 

investigate the subcontractors’ selection process and adapt different criteria packages to differen t  

markets and sectors. 

1.6 Delimitations 

This study will include information that is usually not publicly accessed, and we conducted it  in  

cooperation with a sponsor. The research is limited to subcontractors that are provided by the 

sponsor company. 
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CHAPTER 2. LITERATURE REVIEW 

This chapter covers novel concepts related to subcontractors’ selection process in various 

sectors and the reasons behind choosing certain criteria for the evaluation.  

2.1 Subcontractors’ Selection Procedures Review 

The subcontractor’s metrics of selection includes often both quantitative and qualitative criteria. 

We consider the process being a Multi-Criteria Decision Making (MCDM). Researchers 

worldwide investigated the criteria that influences subcontractors’ selection. They rationalized 

their choices by identifying the factors that are necessary during the evaluation followed by 

classifying and prioritizing the most impactful criteria. In recent decades, the 

subcontractor qualification focused only on objective metrics such as financial performance, 

efficiency, and timeline execution of past projects (Arslan et al., 2008). 

Marzouk et al. (2003) produced (46) metrics that can affect the selection at the evaluation  stage, 

with a questionnaire for collecting reviews and by using data analysis. They concluded that 

reputation, contractors delay, flexibility in terms and conditions, and cooperation in difficult 

project times next to the quality of the deliverables are very essential and influence 

the selection process. Finally, they classified them under ten factors; price, quality, safety, 

delivery time, risk assessment, insurance, guarantees, bid process, earlier company experience, 

employees’ experience. 

Hartmann et al. (2009) decided the impact of four major factors of subcontractor choice which 

need to be considered after a study conducted in Singapore. They identified price, technical 

knowledge, quality, and cooperation. However, they underlined the influence quality can 

have for selection. 

Waara and Bröchner (2006) found that the confidence in subcontractors improves on non-price 

criteria choice for the last decade. But they both agreed that price represents a major percentage 

in the overall decision weighting of most subcontractor selection and concluded that change is 

happening slowly to this metric. 

Desaria et al. (2016) followed a separate approach implementing the Relative Importance Index 

(RII), a method used to define the relative importance of criteria involved by calculating weights 

given to each factor by respondents which with ranges from less significant and extremely 

significant. This method then divides highest weight and total number of respondents. 
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Desaria et al. (2016) use a ranking list of (30) factors, some subjective and other objectives like 

reputation, technical capabilities, and project resources. 

Strengthened by these attributes, many researchers have created quantitative decision models for 

ameliorating the objectivity in the subcontractor qualification process. For an instan t , Fong and 

Choi (2000) developed an Analytical Hierarchy Process (AHP) model for making a trade-off 

between cost, quality, and time for the contractors’ selection . Abbasianjahromi et al. (2013) 

developed the Fuzzy Preference Selection Index (FPSI) model for the evaluation of contractors. 

Yin et al. (2009) implemented another approach, applying a data envelopment analysis for the 

evaluation process. 

Besides these attributes, Levelle et al. (2007) established that the price is not the 

only cause for the selection of subcontractors. Health, safety, insurance and past 

performance are all factors comparable to the pricing. They suggested that the criteria and 

their effects depend on projects specifics. In other research, Oluwaseyi et al. (2010) showed that  

in construction projects in Nigeria, equipment availability is the main criteria for contractor 

evaluation. 

As the wind sector is growing and despite the availability of an abundance of subcontractor pre-

election models, there is still a need to develop an approach that is specifically for the evaluation  

of subcontractors for wind power projects. 

2.2 Management Experience and Education 

The ability to innovate is at the center of many corporations, projects become the key driver for 

the innovation and the existence of almost any workplace. People are recruited regularly for 

challenging assignment, which risks the well-being of the workers. The focus is on project 

managers since they have to balance between the benefit of the project and that of the 

organization (Clegg & Courpasson, 2004). Therefore, their capabilities are important for the 

health of the team (Skakon et al., 2010) 

Alternatively, Giannetti et al. (2015) focused on the overseas experience of the management  and 

its influence on corporate performance. The paper documented that firms having directors with 

foreign experiences registered an increased performance. The findings exploit the evidence 

around the methodologies used by directors to send knowledge about management practices in 

emerging markets. 
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Regarding the senior management’s academic experience and their effects on corporate 

management and performance, Francis et al., (2014) appointed that educational background 

plays a major role in a firms’ performance since the academic skill set plays a major role through 

the advising and monitoring functions. They associated academic directors with a greater 

performance, a higher number of patents, and sometimes stock prices. 

In parallel, Cho et al. (2017) raised concerns about the importance of social responsibility of 

senior management and professors-directors and concluded that companies that have a well-

established social responsibility strategy at their top organizational structure have not only a 

presence of professor-directors’ profiles but also their background and specialization is 

aligned with CSR performance. Identically, another study suggested that the academic 

experience can be the origin of valuable expertise for corporate top management , especially 

with the quality of financial reporting. This resulted in a lower risk of future rectifications, 

affecting the company’s performance positively (Ma et al., 2019). 

2.3 Products-Services Systems Rating 

It can be agreed that the quality assessment of a product can be objectively evaluated because of 

the measurable criteria surrounding it , such as the product capability, performance, 

environmental aspect, accuracy, fault rate, etc. (Schmitt et al., 2009). These metrics can be 

determined using reliability analysis, maintenance analysis, and availability, etc.  

Studies showed that subjective factors like design, client perception, and user benefits can also 

help to assess the quality based on the client’s perspective (Schmitt et al., 2010). Customers can  

measure the subjective requirements via surveys and questionnaires. They can also evaluate 

service quality with criteria like reliability, availability, physical environment, etc. (Parasuraman 

et al., 1990). Therefore, using the user-oriented approach to assess PSS quality throughout the 

entire product lifetime is mandatory (Bruhn, 2006). Finally, the assessment of product quality 

must include a combined evaluation of physical products and services related to it and to look at  

it from customer and employee perspectives.  

2.4 Capabilities and Planning 

Hazir and Ulusoy (2009) identified the causes that separate the uncertainty in activity duration 

and its requirements. They agreed that the first one is when its time and/or its resources are 

deviating, the latter is when a new activity may be added or deleted from the program. The 

activity uncertainty can be internal, caused by the organization’s abilities or the management 
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method. It can also be external, when the market conditions or policies are limit ing the act ivity  

which creates uncertainty around it.   

In the wind power sector, for example, where complex designs and project requirements are 

dynamic, these can lead to a high impact modification in the requirements that can cause design  

editing or work package. Vaagen et al. (2007) considered the uncertainty in activities durations 

to be predictable and measurable. Also, they agreed it can be managed by creating buffers 

around the critical path of the project. Hällgren and Maaninen-Olsson (2005) conform with the 

uncertainty in requirement to be less predictable and accept to be handled with reactive actions 

that can cause a high impact in complex projects.  

Atkinson et al. (2006) focused their research on the impact of the uncertainty on the plans and 

strategies and found that risk management is targeting the negative side such as risks that are 

cost-related and undermines the ability to detect the opportunity around uncertainties. For 

instance, market demand for some services or regulation change to adapt to low-emission can 

create new opportunities. Ward and Chapman distinguished between the change in the 

estimation of a project, the uncertainties around the predictions, the design, and logistics. Pich  et  

al. (2002) agreed with the classifications to be foreseen or unforeseen uncertainties and chaos, 

which can cause a considerable impact on the project.  

2.5 Quality Management 

There is an extensive literature that investigates corporate quality management systems and 

structures. Indeed, as Lukichev and Romanovich (2016) agreed on the importance of the quality 

management system (QMS) for any construction company and its proper functioning has a direc t  

outcome on the competitive advantage and the sustainable development of the firm. Besides, the 

certification of QMS as per ISO 9001 standards helps conserve the relationship between service 

providers, producers, and their customers. Growth and success in projects and the existence of 

QMS are practically inseparable. Carr et al. (1997) conducted a survey on a list of ISO and non-

ISO accredited New Zealand manufacturing firms. While the evidence was far from being 

conclusive, the results showed a serious difference in the business strategy pursued by the two 

groups. However, they found ISO accredited ones see quality as more important than cost-

effectiveness, with little evidence of a difference in performance reporting system. For example, 

according to Juran (1979), the optimum ECL is reachable when the prevention costs are equal to 

failure costs. He concluded that there will always be an acceptable level of defects.  
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The literature on quality management that examines the effect of companies having some types 

of quality certificates finds more advantages and a positive impact on project management. For 

example, Dale (1994) discussed the advantages and limitations of firms with ISO accreditation . 

He agrees that this accreditation reduced client complaints, faulty reports, and costs. He 

concluded that customers benefited from driving their quality assessments with a standardized 

supplier. Also, the procedures increased the awareness about quality within the individuals and 

the organizations.  

In addition, quality improvement deteriorates by using traditional performance measurement  in  

combination with damaging short-term behavior, since there are some missing measures 

regarding quality, productivity, and inventory (Kaplan, 1984). Similarly, McNair et al. (1990) 

suggested an approach for information systems that includes measures to address client 

satisfaction, productivity and flexibility. The method is based on non-financial measures that  are 

supported by quality, delivery, time, and waste management metrics.  

More broadly, Eccles (1991) suggested that internal quality measures, like defect rates, need to 

be supported by externally collected information directly from clients’ perceived value of goods 

and services. In particular, to this point, the importance of a combination of the key internal and 

external performance measures can ensure the improvement since many of the existing 

measurement tools are outdated (Dale, 1994).  

2.6 Environmental Management 

Parallel to quality, a long-term aim of the environmental management practices is a step toward 

proactive management. We consider its aspects as an integrated part of the design, 

manufacturing marketing processes of any product (Sroufe & Curkovic, 2008).  

The majority, if not all corporates, can no longer ignore the environmental issues. Nowadays, 

companies are working towards optimizing the supply chain’s environmental effects both 

internally and externally. It guides the corporates with integrating sustainable practices such as 

environmental management, life cycle, labeling, and auditing since under the standards their 

several blocks are located: environmental laws, operations, planning, maintenance, and 

management review (Gonzales-Benito & Gonzales-Benito, 2005). 

Customers, governments, and organizations increased their expectations of suppliers’ 

environmental management (Pagell et al., 2010). Without an ISO 14000 or similar, organizations 

have to answer each demand individually. Therefore, with a certified EMS, the businesses can 
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satisfy several assessment needs with a single standard, which disperses time and resources and 

relieve pressure on firms.   

In addition, academics and organizational theorists debated whether framework and, in particular 

EMS, play an important role in the operational performance of organizations (Pagell and Gobeli,  

2009). Poter and van del Linde (1995) believing that a reduction in waste of materials leads to 

potential performance. Next to his perspective, Christmann (2000) concluded that green strategy 

implies a positive performance on companies’ operational activities which was also supported by 

Montabon et al., (2007) who agreed that companies performing well in operational and financial 

terms score parallel performance environmentally as well. 

Political-economic reasons and an increased role of the government regulations to address 

climate change and implement sustainable practices are other drivers for adopting environmental 

management practices (Linton et al., 2007). Research conducted by Qi et al. (2011) showed that  

some organizations’ purposes to adopt EMS is to signal to clients, regulators, and stakeholders 

their efforts to address environmental issues regardless of a genuine change in the environment  

or not. Widely speaking, an adoption of EMS or ISO certifications can also be a genuine 

commitment to environmental management practices (Matten & Moon, 2008). The EMS 

improves quality, reduces waste, decreases costs, and creates healthy competition between 

companies. One if its goals is an improved environmental outcome. Therefore, there is a win-win 

in every situation (Curkovic et al., 2008).  

2.7 Health and Safety Management 

As in any construction project, the highest risk of work-related accidents usually accompanied 

such growth because of the component’s size, infrastructure scales, complexity, and 

decentralized structure (Lozano et al., 2019). It is regarded as an accident-prone industry because 

of the high-risk activities included (Winn et al., 2018). Shaawat et al. (2020) agree that normal 

construction site activities can cause potential fatalities and injuries at any moment.   

We can find the minimum health and safety requirements to civil engineering works or any 

construction site in Directive 92/57/EEC of the Council of the European Communities (1992). 

These requirements’ aim is to promote better conditions on construction job sites for the 

employees that are exposed to a certain level of risk (Martinez-Rojas et al., 2020). More health 

and safety measures need to be implemented in the initial phase of any project . Also, the 

organizational structure and the persons appointed to this task must be set to prevent  any risks. 
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For this, a Health and Safety Plan (H&S Plan) which includes management and preventive 

regulations is adapted and considered the primary management tool in construction in terms of 

health and safety concerns.  

Similarly, Gurmu (2019) agrees that to reduce accidents in construction projects and improve the 

productivity of employees, the H&S plan needs to be promoted as a pillar for the management of 

construction activities and should include risk assessment and preventive practices during these 

activities. Enshassi et al. (2008) supported this statement when they concluded that when a 

specific H&S plan for an activity is well organized the injury risk decreases significantly and 

warned that this last is decisive in quantifying the risks around workers’ health and safety.  

In addition, Tayeh et al. (2020) suggest that the pre-construction phase of the project plays a 

critical role in eliminating most health and safety issues that can happen during the const ruct ion 

phase. They all propose that the effective identification of the H&S requirements before the start  

of the project result in effective management of the situations at the site because it addresses the 

problems at their essence from the beginning.  

2.8 Financial Strength Evaluation 

Monitoring the key variables of some of the financial ratios is one of the most effective tools, as 

it gives a wonderful insight into the real financial condition. Gordon (1978) developed a model 

based on four ratios to predict stability. Beaver (1966) similarly suggested monitoring the cash 

flow to total debt ratio as a good indicator to predict bankruptcy.  

Bekasiewicz and Koziel (2016) published a Z-score model based on financial ratios to predict 

corporate solvency risks and its financial health, as the model screened the most five predictive 

indicators. Altman (1968) used multiple discriminant analysis (MDA) to detect companies in 

terrible shape. H also contributed with his research about the financial ratios and how to interpret  

them;  

The operating revenue over the total assets is a metric to evaluate the company’s abilities to 

generate revenues. An elevated ratio of sales to the total assets shows the level of efficiency to 

which companies are using their operations to generate money. Another ratio in his research  was 

“Retained Earnings to Total Assets”. The lower the ratio is, the more the company will face 

financial struggles. Similarly, a leverage ratio that calculates the extent of debts about equity is 

the market equity to total liabilities. It is very significant in exposing companies’ distress. 

Furthermore, the debt service ratio can provide a good view about the management of liabilit ies 
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and borrowing and can be found through the ratio of interest by total liabilities. The high  cost  of 

debt affects profitability. To conclude, the healthier organizations' financial overview, the bet ter 

they can resist financial distress and macro risks. 

2.9 Contracts Framework, Guarantees and Insurance 

One of the key challenges in some types of projects is the level of complexity involved. This 

usually creates difficulties for the supply chain (SC) (Fugate et al., 2006). It is agreed that a lot 

of opportunities for innovation are available within renewable energies and especially in the 

wind power sector. However, one of the fundamental challenges is to identify the cont racts that  

can assure good coordination of the projects (Sluis & De Giovanni, 2016).  

According to Wager (2008), creating the right approach with the correct  type of contracts was 

always a challenge to the manufacturing companies. Because of the scale of wind power 

projects, suppliers and contractors are often looking for a long-term partnership, to create smooth 

and healthy partnership contracts and agreements, and their frameworks are used to make the 

joint efforts more effective and well-coordinated. Cachon (2003) searched various contracts 

disregarding the applications and agreed that successful coordination , if created through 

agreements which means economically benefiting all members involved, has positive 

implications on the performance.  

Combining these authors’ research to the commercial contracts to reach a well-defined goal like 

profit or service accomplishment, contracts play one of the major roles in a project or 

subcontractors’ selection. It helps integrate a lasting successful business strategy through 

mitigating the risks surrounding projects and enhancing problem-solving between parties 

(Wagner, 2008). Most contracts clarify the responsibilities, planning, tasks to be done, arbitrary 

embodiment in case of a conflict and rules of termination, etc. Therefore, a company’s 

management must know which clauses are mandatory and how the articles can differ during each 

project without jeopardizing the projects. Most contract frameworks define parties’ shared risks 

and profits and more how they are planned to create a win-win business relationship between the 

parties involved (Giannocaro, 2004). Similarly, some other researchers identified the adoption  of 

the timeframe in some contracts and its impact on some sectors (De Giovanni, 2016).  
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CHAPTER 3.  MATERIALS AND METHODS 

3.1 Description of Methodological Framework 

 

 
Figure 1 Funnel methodology proposed to select subcontractors. 

 

This research was driven in parallel to an ongoing procurement of electrical high voltage (HV) 

maintenance work and services for the ongoing wind farms, storage, and solar projects of my 

corporate sponsor for this study. Therefore, the significance of data collection is one of the main  

inputs to this research process. The approach is a combination of findings from literature study 

and gathering criterion suggestions by interviewing construction project managers, project 

development managers, procurement managers, contract engineers, technical office engineers, 

consultants, and quality managers, in order to identify any criteria that can contribute to the 

selection procedures.  

After carrying out the pilot survey, a list of summarized (54) sub-criteria, influencing most 

subcontractor evaluation during the pre-qualification stage, was agreed on as the baseline for the 

design of the procedures as stated in Table 1. The criteria list was classified under nine (9) main  

group factors. These are: Management education and experience, product and services rating, 

- Criteria collection from literature 

reviews. 

- Criteria selection after meeting the 

management  

- Sub-criterions creation with their score 

performance 

- Sending questionnaire to 

subcontractors for a services study case 

- Implementing received data and 

conducting comparison studies 

- Selecting subcontractor with the 

highest performance score  
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capabilities and planning, quality, environment, health and safety, financial strength , cont racts, 

and guarantees, and finally the offer price.  

In a next step, a questionnaire which assesses these criteria was created and can be found in 

Appendices A and B, and communicated to subcontractors via email.  

 

Table 1 Subcontractors’ selection influencing criteria 

Criteria Group name Criterion description Definition 

1 Management 

Experience & 

Education 

Qualifications and experience 

of the Management 

Years of experience of the 

management 

Education background of the 

management team 

Level of qualification and education 

years of the management 

2 Product or 

Service 

Rating 

Past completed projects and 

their size  

The executed projects during the last 

3 years and their total budgets 

The customers’ testimonials If well-known customers already 

approved the evaluated company 

Product origin Certificate of the country of origin of 

the product or service 

Product warranty Warranty conditions 

Traceability capabilities Product internal management system 

Additional Services Any additional services provided to 

differentiate from the competitors 

Down time Frequency, length, impact 

Response time The average time to solve a request 

or issues from their notification time 

3 Capabilities 

& Planning 

Capacity Current capacity for the next 6-12 

months 

Plant and equipment: 

availability and their 

condition 

The subcontractor’s physical 

resources, including the equipment 

and tools 

Stockage Area  Covered area and total area per 

square meters 

Loading facilities and 

Equipment 

Loading facilities and type of loading 

equipment 

Production Planning Program  The planned program for the project 

or product manufacturing 

Communication matrix Total personnel included in the 

project and their position 
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Shipment methods The shipments terms and the 

subcontractors to be used 

4 Quality ISO 9001 Subcontractors' quality certificates 

QA/QC Manual The availability of quality assurance 

and quality control procedures 

Industry specific certificates  Other quality certificates availability  

Visits and auditing 

acceptance 

The subcontractor ability to accept 

audits and site visits to inspect the 

quality management systems 

In-house testing facilities Availability of a testing laboratories 

and equipment 

Periodic inspection 

availability 

Does the company conduct periodic 

inspections of their facilities? 

ISO 17025 Are laboratories accredited 

Quality manager Assessment After site visit, the manager reports 

assessment 

Product documentations and 

tests reports 

Relevant tests and inspection 

documents of the products and 

services 

5 Environment ISO 14001 Existence of Environmental 

management system 

Compliance with 

environmental regulations 

Does the company comply with all 

applicable environmental local laws 

and regulations?  

Operating permits Does the company have all necessary 

operating permits? 

Internal Environmental 

management procedures 

Identification methodology, proposed 

measurements to mitigate effects. 

Assessment after mitigation in the 

internal process. 

Environmental targets Does the company have 

environmental targets?  

Environmental audits Are environmental audits carried out 

on a regularly basis?  

Suppliers' environmental 

assessments 

Does the company evaluate its 

suppliers’ environmental 

performance? 

Energy Evaluation of the source of energy 

used in the buildings, at job site, etc. 
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6 Health & 

Safety 

LTIFR (Lost Time Injuries Frequency Rate)  

= (No. Of Lost Time Injuries / 

Manhours) x 10^6  

H&S awareness internally Is the staff kept informed and aware 

of the HSE policy? 

H&S audit Has the H&S Management recently 

been audited? 

Audit year Year of the audit and Audit Company 

H&S advisor Does the company have an in-house 

H&S advisor? 

ISO 45001 ISO 45001 or similar 

H&S Policy Does the company have an H&S 

policy? 

 Policy Statement  The subcontractor’s health and safety 

policy statement 

7 Financial 

Strength 

Assets Turnover Annual turnover for the company in 

general and for the product or service 

required 

 Debts Evaluation If the subcontractor suffers from any 

financial problems 

Outstanding invoices 

payments approach 

Company's financial internal 

management system, (Debtors and 

Creditors days) 

Credit Limit Company's loan abilities  

Bank information Financial institution to be used 

Working Capital  The available liquidity for operating 

the business or project 

Subcontractors cash flow and 

ability to reimburse  

The subcontractor ability paying the 

suppliers and employees 

8 Contracts, 

Guarantees & 

Insurance 

Flexibility in payment terms 

and contract conditions 

Intention toward finding a smooth 

contract approach 

Insurance  Availability of the necessary 

insurances for the project 

Guarantees Availability of guarantees 

(Performance, Guarantee bonds, etc.) 

9 Price Tender price The subcontractors' proposal 

Extra Costs Evaluation  Insurance, Logistics, Contracts, 3rd 

party inspection, import duty, site 

visit etc. 
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3.2 Criterion 1: Management experience and education 

Any company’s management needs to commit to ensuring its products and services are 

conforming to legal regulations, the company’s principles, and customer expectations. The 

company’s management needs to have the skills, understand the project requirements, and be 

able to realize the specified targets according to the standards and policies. The project 

management team needs to be able not only to provide a competitive quotation but also to 

establish the quality management, health and safety and environmental management systems in a 

way that meets the requirements outlined in the standards that the project is requiring. The team 

also needs to document the process, communicate tasks, responsibilities, and accountabilit ies to 

ensure an effective operation. 

Besides these aspects, the management needs to commit to allocate the resources required for 

optimal operation of the system to continuously improve efficiency, and to make sure all 

employees comprehend this. Combining the research of Giannetti (2015) about the importance 

of management experience with Francis (2014) research about the academic background 

experience, we conclude, that the more the management has experience in the relevant field in 

combination with higher education, the more success will be in achieving projects. Therefore, we 

conclude that the management assessment should include experience and education aspects in it s 

evaluation.  

Hesham et al. (2018) surveyed a 551-population sample and completed 70 questionnaires to 

identify a prequalification method and check its effects on the success of construction projects. 

To assess the responses, they used the weight effect according to the profession and the years of 

experience as stated in Figure 2. Therefore, for this method, we used a similar approach for 

assessing the management criteria. We made modifications to the weight inputs for the 

profession and the years of experience according to the assumptions of the procurement team 

which consisted of the head of the procurement and the project manager for this specific case 

study. Next to the experience, we added the education background of the profession to the 

assessment using a similar approach. 
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Figure 2 An approach to position weights in the decision-making process (Hesham et al. 2018) 

 

The management evaluation involves all project members, the formula below is considered to 

calculate a final grade for each profession.  

Position Score = Position Weight x (Experience Performance Score + Education 

Performance Score).  

After evaluating all involved positions in the project, we will sum up the result, and a total score 

for the management evaluation for each company is stated. If more than one member having the 

same position is involved in the project an average value will be calculated. Table 2 indicates the 

management assessment method with the performance score for the experience and the 

education, as well as the weight proposed for each position. 

Table 2 Management experience and background assessment. 

 
N° 

 
Position Weight   

Years of 

experience 
Performan

ce Score 
  

Years of 

education  
Performance 

Score 

1.1 Chief Executive Officer 0.98  
<4 years 0.15 

 
No education 0.15 

1.2 Chief Finanacial Officer 0.98  
4-9 years  0.3 

 
High school  0.3 

1.3 Chief Operating Officer  0.98  
10-14 years 0.5 

 
Bachelor 0.5 

1.4 Development PM 0.9  
15-19 years 0.65 

 
Master 0.65 

1.5 Construction Manager 0.85  
20-25 years 0.8 

 
MBA 0.8 

1.6 Product Manager 0.85  
25+ years  1 

 
DBA / PhD 1 

1.7 Quality Manager 0.75  
  

 
  

1.8 H&S Manager 0.75  
  

 
  

1.9 Technical Affairs 0.7  
  

 
  

1.10 Consultant 0.6  
  

 
  

1.11 Others 0.4             
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In a next step, a normalization approach is used to project the findings within a range 0 to 1. The 

value one is provided to the company scoring the highest points in terms of members’ educat ion  

and experience. An example of this assessment is indicated in Table 3 below. 

 

Table 3 An example of management’s final results. 

Evaluated Firms Final Grades 
Normalized Score  

(Between 0 to 1) 

Company A 11.50 0.60 

Company B 8.23 0.38 

Company C 7.56 0.33 

Company D 10.80 0.55 

Company E  6.37 0.25 

 

3.3 Criterion 2: Products or services rating 

Before rewarding the contract, the evaluator must consider testimonials and evaluate the 

reference list and ask for reference letters from previous customers (USAID, 2017). Seacoast 

Construction (2019), a company with a long reputation known to deliver quality on-time and on -

budget development and construction projects for over two decades, considers experience and 

reputation of the subcontractors by other customers as key to their success. Based on this, the 

evaluator needs to check if the evaluated company completed similar projects or is approved by 

other well-established corporations. A reference list of similar projects completed in the past 

three years with budgets and reference contacts needs to be assessed by the product or project 

manager. For this metric, a 20% score was given to the list of similar past projects, another 10% 

was provided to the list of clients and customers which the evaluated company is approved by. 

The evaluated company needs to prove its ability to monitor incoming materials. The firm 

should also have production and service process records which can be achieved by implementing 

a traceability system. This last helps to define sources of deficiency and enables avoiding faulty 

products or services (Kraisintu & Zhang, 2011). 

As competition is increasing, companies should be flexible and have the capability to buy 

primary materials according to the customer’s requirements or applicable specifications. 

Traceability systems can also approve this process. Therefore, to evaluate this criterion, an 

explanatory statement provided by the company, followed by a site visit of the quality manager 

to check the availability of such a system is required. For this methodology, the score of 10% 
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was provided to assess traceability capabilities. In addition, anyone can objectively measure a 

product or service based on its capabilities, performance, accuracy, fault rate, etc. (Schmitt et al. ,  

2009). Its origin and warranty period are important to be evaluated. Therefore, a 10% score each  

was given to these two metrics. As customer relationship approaches differ from one company to 

another, a good public relations can give competitive advantage to some firms. The available 

additional services that each company can provide need to be checked. The input for these 

criteria is explanatory and it will be graded up to 10% based on the internal evaluation of the 

product or project manager or the procurement team. 

According to Mert et al. (2014), which presented a customer-oriented approach for assessing the 

product-service systems, it was agreed that a comparison of the meantime between failures will 

be beneficial to predict the operation & maintenance services average time for critical and 

complex assets such as wind farms. In case of a service procurement, the meantime between the 

preventive service period needs to be investigated. A score of 10% was given to this metric 

evaluation.  

Finally, the response time during an unexpected event or incident and the service availability 

percentage is a key metric to rate any product or service. According to the procurement team, 

this metric is as important as the reference list of any product or service bought (Calonico, 

2012). Thus, a 20% score was provided to this metric. The table below summarizes the product 

or service rating criteria.   

 

Table 4 Product or service rating assessment. 

N° 
Criteria 

Response 

Type 
Highest Score 

2.1 Similar projects completed in the past three years List 0.2 

2.2 The customers approved by  List 0.1 

2.3 Products' Origin Explanatory 0.1 

2.4 Warranty Period N° 0.1 

2.5 Traceability Capabilities Explanatory 0.1 

2.6 Additional Services Explanatory 0.1 

2.7 Meantime between failures/Services N° 0.1 

2.8 Response time/ Service Availability N° 0.2 
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3.4 Criterion 3: Capabilities and planning 

One of the main factors during assessment of the project plan provided by the subcontractor, is 

the rationality of the planning. Evaluators need to give an extra attention to the resources’ 

availability and the current capacity the bidders are providing (Ng et al., 2003). Sufficient human 

resources need not only to be available within the organization but also to be directed to the 

project required to assure that the bidder can complete the assignment within the stipulated time. 

According to Hazir et Ulusoy (2019) all needed resources should be defined at the beginning and 

we shall monitor their adequacy. To assess this criterion, an equal score of 10% was given to the 

current capacity, critical components, and non-labor force needed to achieve the project,  besides 

the number of sourcing options for critical components and total number of personnel devoted to 

the project or service. Moreover, the subcontractor should have necessary facilities, stockage 

area, and equipment to perform the service. Also, the shipment or personnel mobilization 

methods need to be defined.  

According to Vaagen et al. (2017) the use of sophisticated planning software is crucial since 

conventional project scheduling cannot adapt to decision changes in complex project s. The 

project manager insisted on using adequate planning software for the project. Therefore, next  to 

the evaluation of production or service planning program with a score of 10%, the use of 

Primavera P6 or similar advanced planning software was required and a score of 20% was used. 

The table below shows the planning capacity assessment method and its metrics scores. The 

answers are a list, a number, or explanatory responses that need to be assessed by the planning 

and operation manager. 

 

Table 5 Capabilities and planning assessment. 

N° 
Criteria Response Type 

Highest 

Score 

3.1 Current Capacity Availability for the next 12 months List 0.1 

3.2 Critical components and number of sourcing options List 0.1 

3.3 Major/critical Plant & Equipment List 0.1 

3.4 Total area / Covered area (m2) N° 0.1 

3.5 Loading facilities/ equipment Type and Number List 0.1 

3.6 Production Planning Program  List 0.1 

3.7 Do you use Primavera P6 or similar software Binary 0.2 

3.8 Total Number of personnel in the project List 0.1 

3.9 Shipment methods and subcontractors to be used Binary/Explanatory 0.1 
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3.5 Criterion 4: Quality 

It should be every company’s ambition to provide documented data and ensure the sustainability 

of documented information. A quality management system is usually established by observing 

ISO 9001 and other similar quality standard requirements. Carr et al. (1997) surveyed ISO and 

non-ISO accredited firms and concluded that ISO accredited companies prioritize quality over 

cost. Therefore, for this assessment, a score of 10% was given to companies holding ISO 9001.  

Lukichev and Romanovich (2016) reported that construction companies that have a quality 

management system (QMS) are properly operational, which affects positively the development 

of the project. Thus, an evaluation with a score of 10% of the quality assurance / quality cont rol 

(QA/QC) manual was considered for this evaluation.  

Dale (1994) agrees that specific industry certificates decreased faulty reports and raised 

consciousness about quality between people. So, industry specific certificates are added to the 

evaluation of the subcontractors with a 10% performance score.  

According to Kaplan (1984), using traditional performance measurement can cause quality 

deterioration. To achieve high-quality, companies need to work completely independently from 

the client during the raw material supply, production, storage, and delivery stages. If possible, 

accredited laboratory tests and the necessary related offices will facilitate the high quality of th is 

process. For this reason, having in-house testing facilities, periodic inspection, and checking if 

the laboratories are accredited as per ISO standards is key for this evaluation.  

Lukichev and Romanovich (2016) agreed on the importance of the quality management  system 

(QMS) and the relevant tests and inspection process to be included.  The corporation , whenever 

necessary, should assist making inspections, maintaining quality and tests documents, and 

providing transparent test results to inspectors if required. This is an important criterion that  can  

be evaluated only if the company accepts site visits and audit inspections by the quality manager 

or a 3rd party going to the subcontractors’ sites and assessing their premises. Thereafter, to 

evaluate a subcontractor properly, an acceptance of auditing from the bidders is mandatory, 

followed by sharing the relevant tests, quality plan or inspection test plan as necessary metrics.  

 

Finally, after the quality manager’s site visit, his assessment is key to evaluate the reality of 

quality criteria that the subcontractors provided during assessment. As a result, the quality 

manager assessment was given a 20% performance score for this evaluation, and a 10% value 
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was given evenly to the rest of the metrics. The table below shows the quality assessment 

method and scoring. 

 

Table 6 Quality assessment. 

N° Criteria Response Type Highest Score 

4.1 ISO 9001  Binary  0.1 

4.2 QA/QC Manual Binary / 

Explanatory 

0.1 

4.3 Industry specific Certificates Binary  0.1 

4.4 Site Visits/audits acceptance Binary  0.1 

4.5 In-house testing facilities  Binary 0.1 

4.6 Periodic inspection availability Binary 0.1 

4.7 Are laboratories accredited as per ISO 17025  Binary 0.1 

4.8 Quality Manager Assessment (after site visit) Explanatory 0.2 

4.9 Products- services relevant tests and 

inspections process 

Explanatory 0.1 

 

3.6 Criterion 5: Environment 

Companies need to define improvement opportunities to meet customer needs, increase their 

satisfaction, and improve the products and services to meet future expectations. They also must  

determine environmental aspects, effects, and perform corrective and preventive activities 

toward the environment.  

Boiral (2007) reported that ISO 14000 is an approach to incorporate environmental plans. He 

considers it a key reference model for the environmental management system. Therefore, a score 

of 30% was provided for companies who hold 14001 certificates.  

Pagell and Gobeli (2009) stated that companies also need to be aligned with the environmental 

conditions required by policies to ensure conformity of products and services to the defined 

conditions. Therefore, companies who do not have 14001 certificates need to respond to a 

questionnaire. The aim is to assess if they have environmental targets. If this is the case, the 

availability of a conforming internal environmental management system needs to be verified, as 

well as if environmental audits are carried out regularly. The evaluator also needs to check if the 

subcontractor has the operating permits that are suitable for environmental local laws and 

regulations and can process materials, products, and services. This, for example, can invest igate 

the equipment which impacts the capability and consequently product quality, we should check 
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if this equipment are maintained within intervals as outlined in their user manuals in order to 

avoid negative environmental consequences. Therefore, a questionnaire was followed in this 

assessment with an equal of 10% score answering every metric. 

In addition, Qi et al. (2011) showed that companies who aim to improve their energy use, usually 

monitor the energy source in their offices, transportation, and even negotiate environmentally 

sound shipment methods. They also consider the environmental impact of their subcont ractors, 

regardless of positive impact or not, to ensure clients, regulators and the public that the company 

is addressing the issue and ensuring that environmental targets are met by its sub-suppliers as 

well. Therefore, questions regarding subcontractors’ renewable energy used in their 

consumptions next to their suppliers’ environmental performance are addressed during this 

evaluation as well and are given a 10% score each.  

Finally, the approach of using a questionnaire and assessing the answers by the quality manager 

or the assigned representative for environmental criteria shall be followed. Evaluation will be 

made according to the scores stated in the table below.   

 

Table 7 Environmental assessment. 

 N° Criteria Response Type Highest Score 

 5.1 ISO 14001 Binary 0.3 

 5.2 Does your company comply with all applicable 

environmental local laws and regulations?  

Binary /Explanatory 0.1 

 5.3 Does your company have all necessary operating 

permits? 

Binary /Explanatory 0.1 

 5.4 Does your company have, or are implementing, an 

internal environmental management system? 

Binary/Explanatory 0.1 

 5.5 Does your company have environmental targets?  Binary /Explanatory 0.1 

 5.6 Are environmental audits carried out regularly 

basis?  

Binary 0.1 

 5.7 Does your company evaluate its suppliers’ 

environmental performance? 

Binary/ Explanatory 0.1 

 5.8 Percentage of the renewable energy use in the 

energy consumptions 

N° in % 0.1 

 

3.7 Criterion 6: Health and Safety 

An environment suitable for personnel is ensured by considering social, psychological, and 

physical factors. Hence, companies need to provide a non-discriminating, tranquil, stress-
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lowering, and emotionally protective environment. In terms of physical conditions, temperature, 

moisture, noise, hygiene, fresh air, and illumination are to be kept above the minimum 

regulatory levels. Gurmu (2019) agrees that a H&S plan is a pillar in companies’ success, and 

H&S Management System defines the approaches for increasing H&S performance, the 

applicability of these approaches by considering the interactions between safety processes, hence 

ensuring continuous improvement of employees’ health. Therefore, having a health and safety 

management system in place and audited frequently is a must.  

In addition, keeping the team trained and well aware of the company HSE policies are good 

metrics to assess the internal health and safety criteria. Tayeh et al. (2020) concluded that  H&S 

requirements need to be defined at the beginning of any projects as they decrease the risks to 

their essence from the beginning. Therefore, for this study, checking the availability of an in-

house H&S advisor within the subcontractors’ organization is important. Moreover, the company 

has to evaluate the adequacy of subcontractors’ HSE policy statement. As a result, the above said 

was included in this part of the method by providing an equal score of 10% to each metric.  

Directive 92/57/EEC of the Council of the European Communities (1992) included the minimum 

requirements for the health and safety. However, companies are advised to take ISO 45001 

standards as the basis for the structuring of the Health and Safety Managemen t System. The 

main purpose of the system is to put the priority in all activities carried out by the company on 

the continuous improvement of the health and safety measures by proactively acting on  risk and 

opportunity-based approaches, to prevent work accidents, adverse effects on human health and 

environment. For this evaluation, a 20% score was given to subcontractors who have already an  

ISO 45001 or similar accredited certificate.  

Shaawat et al. (2020) agree that fatalities and injuries could result from any normal construct ion  

activities. Companies with clean incident records are proof of considering health and safety in 

their processes. Therefore, to assess companies appropriately, fatalities and incident rates for the 

past three years are to be evaluated for each subcontractor with a score of 20% to be given to the 

companies who reported fewer incidents’ rates.  

 

This management system has fulfilled the requirements and needs of the customers, state 

entities, local administrations, and other participants and to comply with the internal-external 

conditions, policies, and general rules. Therefore, it is also recommended to avoid suppliers who 

lack the quality certificates or a structured health and safety management system.  
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Table 8 Health and safety assessment 

N° Details Response Type Highest Score 

6.1 LTIFR (lost time injuries Frequency Rate)  

= (No. Of Lost Time Injuries / Man-hours) x 10^6  

N° 0.2 

6.2 Is your staff kept informed and aware of your HSE 

policy? 

Binary  0.1 

6.3 Has your HSE Management recently been audited? Binary  0.1 

6.4 Year of the audit and Audit Company Explanatory 0.1 

6.5 Do you have an in-house H&S advisor? Explanatory 0.1 

6.6 ISO 45001 or similar Binary 0.2 

6.7 Does your company have an HSE policy? Binary 0.1 

6.8 HSE Policy Statement  Explanatory 0.1 

 

3.8 Criterion 7: Financial Strength 

According to Copeland and Copeland (1999), a company has namely income, growth, and risk 

aspects in their value assessment, and they believe that evaluating these three metrics is essential. 

This part of the study will investigate the level of risk on the financial statements, financial 

strategy, and the ability to generate income in parallel to its debt management. According to 

Kooler et al. (2010), the financial indicators provided in company reports were largely used in 

valuation models. Beaver (1966) monitored the cash flow to total debt ratio as a good indicator 

to predict bankruptcy. The past three years’ average of some of the financial indicators will be 

considered. The assessment will include ten major criteria (10) that can summarize companies’ 

financial situations and each metric will be given a 10% score. 

For this study, the asset turnover will be assessed, as companies are of different size and the 

number of employees varies. To compare this metric, an average turnover per employee will be 

considered as a base value for this criterion. The higher value receives a full score of 10%.  

Next, the current ratio analysis will be conducted to check if the company can pay its 

obligations. According to Fernando (2021), a healthy ratio should be between 1.5 and 2.5.  

A very high current ratio, for example, 3 could indicate that the company is not using the curren t  

assets efficiently or not properly managing its working capital. A lower current ratio can show 

that the company cannot repay its obligations. Any value between 1.5-2.5 will receive a full 

score, otherwise zero for this metric.  
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An equity percentage is the owner's share of the asset. Adding debt percentage to equity 

percentage results with 100%. Usually, if the owners cannot pay the loans, the creditors can  take 

over an asset. The higher the equity percentage, the less risk it represents (Carnes, n.d.). 

Depending on the sector, some assume that a 50% plus equity is a healthy indicator. Therefore, 

for this study, any values higher than 50% will receive a full score, between 30-50% half score 

and under 30% will be risky and given zero points.  

Credit Limit is the maximum amount of credit that a financial institution can give to a company. 

It is usually based on the financial information of the applicant and mainly considers the credit 

score and history, income, debt as a percentage and other limits (Kagan, 2021). For this method, 

we will control the credit limit for every company and give the highest score to the one with  the 

higher limit. The other companies will be scored relatively to the highest score.  

Average Creditor days indicator checks the number of days the subcontractor takes to pay its 

suppliers and the average time interval to pay them (Rangaswami, 2018). We calculated it  using 

the formula:   

Creditor Days = (trade payables/cost of sales) * 365 days (1) 

We recommend that subcontractors have low creditor days; the results should be near the 

average terms the suppliers offer the evaluator. But usually, for smooth operations, invoices of 

subcontractors should be paid in periods only two months unless there is a previous agreement 

with the supplier on late or deferred payment terms. For this analysis, we will give a full score to 

companies with an average Creditor days less than 30 days, a half score for values between 30-

60 days, and zero in case it is over 60 days.  

Average debtor days metric shows the number of days it takes a company to collect its payments 

form its debtors. The longer it takes for a company to get paid, the less cashflow will be 

available (Rangaswami, 2020). It can be calculated using the following formula:   

Total Debtor Days = accounts receivable / annual credit sales * 365 (2) 

Satago (2022), which is a platform of accountants and bookkeepers providing financial services, 

advise keeping the debtor days under 45. Any value higher can show difficulties for companies 

to be paid by their debtors. Therefore, for this analysis, a full score was provided to values less 

than 45 days, half score to days between 45- 60 days and zero to over 60 days. 

Working Capital management can be seen as the gap between debtors’ creditors’ days, which 

can lead to cashflow problems. It is good to check if the subcontractor has done all the steps to 

close the gap between his lenders and suppliers. A smaller gap shows the subcontractor 
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negotiated a good payment term with his suppliers, has a good credit control and an improved 

stock control for a product. Therefore, the subcontractor who has the less gap will be provided a 

full score and the remain companies will be graded related to the highest.  

For most of the sectors the acid-test ratio or Quick ratio should be higher than one (1). 

Otherwise, it can be a sign that the company does not have the liquid assets to pay the current 

liabilities, and the firm is taking risks (CaFE, 2022). For this analysis, a full score will be given 

to companies with a quick ratio higher than 1. Oppositely, the subcontractor will receive 0 for 

values less than one.    

The next step is an evaluation of the current and total debt ratio. A good D/E can vary from one 

industry to another but, below 1.0 would be safe, since it is interpreted as the assets are financed 

mainly through equity. Ratios higher than 2.0 would be seen as risky (Robinhood, 2022). Total 

debt considers the total liabilities, which is the sum of the total current and long-term liabilit ies. 

For a value of debt over 2, a score of 0 points will be given. A value of 1.5 a half score of 0.05 

points and less than that, a full score will be given to the company. The following table refers to 

the metrics used in the financial strength assessment and the score of each metric. 

 

Table 9 Financial strength assessment. 

 N°  Criteria Response Type Highest Score 

 7.1  Average turnover per employee N° 0.1 

 7.2  Average Current Ratio N° 0.1 

 7.3  Average Equity in % N° 0.1 

 7.4  Credit Limit N° 0.1 

 7.5  Average Creditor Days N° 0.1 

 7.6  Average Debtor Days N° 0.1 

 7.7  Working Capital Management N° 0.1 

 7.8  Average Quick Ratio or Liquidity/Acid Test N° 0.1 

 7.9  Average Current Debt Ratio N° 0.1 

 7.10  Average Total Debt Ratio N° 0.1 

 

3.9 Criterion 8: Contracts, guarantees, and insurance 

We can achieve the continuity of the communication and customer satisfaction  by defin ing the 

communication channels and clear agreement terms at all project stages. Ident ifying terms that  

can secure good coordination of the projects remains one of the significant challenges a project 

can face (Sluis & De Giovanni, 2016). We want to avoid major problems, such as customers not  
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accepting the contract terms after the selection process or minor inconveniences, like 

miscommunication between project members and future amendments on contracts after project  

starts. We planned a preliminary framework agreement questionnaire to be communicated to 

subcontractors. Most agreements define the responsibilities of each party, payment term, its 

currency, guarantees, insurances, penalties in case of a contract breach by either party, planning, 

arbitrary authorities in case of a conflict and termination conditions. (Giannocaro, 2004). All this 

was taken into consideration while this questionnaire was developed after meeting with the 

relevant project managers and experts in the field. Some questions are more clarifications and an  

investigation from the legal aspect. Most of the questions are related to contract  draft s that  will 

be communicated after awarding the contracts. It measures the flexibility of the subcontractor, 

clarifies the financial terms, legal conditions and investigates the warranties and insurances 

related to the project. In more detail, it defines the payment conditions; the guarantee bonds 

needed, the advance payment percentage, and any event that can affect the long-term projects 

such as wind farms, such as merger or bankruptcy. It also clarifies the arbitrary party and laws in  

case of a conflict before the project starts. 

The responses to this questionnaire will provide a clear view of the subcontractor’s flexibility, 

and it allows them to calculate any unseen costs like the insurance required, financial fees that 

may occur because of the warranties, etc. This approach solves efficiently arguments between 

parties and builds trust at the beginning of the project (Woolthuis et al., 2005). Almost all 

questions were provided an equal score and will scale the companies within a range between 0 

and 1. The higher the company scores the smoother contract agreement terms can be established 

with it.  

 

 

 

 

Table 10 Contracts, guarantees and insurances assessment. 

  
N° 
 

Criteria 
Response  
Type 

Highest  
Score 

  Financial Terms Under contract 
  

 8.1 Would your company provide Performance Guarantee Bonds? Binary  0.04 

 8.2 If yes to the above, in what percentage of the order? N° 0.03 
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 8.3 Would your company accept payment retention? Binary  0.04 

 8.4 If yes to the above, in what percentage of the order? N° 0.03 

 8.5 Would your company provide Advance Payment Bonds? Binary 0.04 

 8.6 Does your company operate within IFRS (International Financial 
Reporting Standards) scheme? 

Binary 0.04 

 8.7 Is there a possibility of a take-over or merger of your company in 
the next 12 months? 

Binary 0.04 

 8.8 If yes to the above, would such a take-over or merger affect your 
ability to supply? (Please provide further details) 

Explanatory 0.04 

 8.9 Has your company incurred penalties or performance/liquidated 

damages for nonperformance in the past 5 years? 

Binary 0.04 

 8.10 Have you declared Bankruptcy/default in the past 5 years? Binary 0.04 

 8.11 If yes to the above, please provide further details Explanatory 0.04 

 8.12 What are the payment terms for future projects? Binary 0.04 

 8.13 Does you accept deferred payment L/C method? Binary  0.04 

 8.14 Does your company contracts with Euro currency Binary  0.01 

 8.15 Does your company accept contracts with Swedish Krona 

currency? 

Binary 0.01 

 8.16 Would your company accept contracts with fixed price? Binary 0.04 

  Legal Terms Under contract 
  

 8.17 Would your company accept a well known 3rd party as an 
arbitrary party to solve technical conflict?  

Binary 0.04 

 8.18 Does your company accept the Swedish court of Stockholm as an 
arbitrary party in case of a conflict?  

Binary 0.04 

  Warranties & Insurances Under contract 
  

 8.19 Does your company accept to disclose all resources and planning 
activities to be used for future projects with the contractor? 

Binary 0.04 

 8.20 Would your company accept to pay reasonable 
performance/liquidated? 
damages or penalties in the event of non/late performance? 

Binary 0.04 

 8.21 Does your company have professional indemnity insurance? Binary 0.04 

 8.22 Would your company disclose subcontractors’ contacts? Binary 0.04 
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 8.23 How many years of warranty period provided? N° 0.04 

 8.24 What are the warranty terms of the product or services? Explanatory 0.04 

 8.25 Does your company have professional indemnity insurance? Binary 0.04 

 8.26 Does your company have employer's liability insurance?  Binary 0.04 

 8.27 Does your company have public liability insurance? Binary 0.04 

 

3.10 Criterion 9: Price 

The price of a product or service is usually not just the amount at which a business is evaluated. 

In reality, it is cost specified under certain terms and conditions. When a company is collecting 

offers from its subcontractors, it is important to include all missing costs and align the offers 

with the pre-conditions. The contracting company needs to add any extra costs that can occur 

during the execution phase; such extra costs can be insurance, financial, logistics, 3rd party 

inspection and tests, import duty cost, travel and accommodation costs, etc. Once the offers are 

aligned, the “real” project cost criteria can be assessed. 

 

Table 11 Price evaluation. 

N°  Criteria Response Type 

9.1  Offer/Tender price N° 

  Extra costs & Offers alignment 
 

9.2  
 

Insurance costs N° 

9.3  
 

Finanacial costs N° 

9.4  
 

Logistic costs N° 

9.5  
 

3rd party inspection and test costs N° 

9.6    Import duty costs  N° 

  Total Cost  N° 

 

After classifying the offers according to their values. Score of 1 will be given to the company 

with the lowest bid offer and 0 to the highest offer with the offers between interpolated linearly.  

For example:   

Table 12 Example of Product or Services Cost Evaluation 

  Offers Weight 

Company A 1 400 000                  0.68  
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Company B 1 200 000                  0.89  

Company C 1 100 000                  1.00  

Company D 2 050 000                  0.00  

Company E  1 350 000                  0.74  
   

Largest Value: Company D         2 050 000  

Smallest Value:  Company C         1 100 000  

 

3.11 Main criteria Ranking System 

After the aggregation of the results a Multi Criteria Decision Analysis (MCDA) method called 

Simple Additive Weighting will be adopted for ranking the subcontractors. Additionally, the 

methodology will use an elimination threshold, or subcontractor rejection. for every evaluated 

subcontractor that scores below 50% in one of the criteria. A ranking criteria system shall be 

followed to classify subcontractors. Each criterion will have a coefficient that will be agreed on 

based on the company’s internal policy and decision. For this case study, the coefficient is 

subjective to the decision of the management and is case study specific. It is implemented as a 

preference and veto threshold in multicriteria analysis based on the sponsor company 

requirement. Therefore, for this case study specific an intuitive veto threshold value in the 

MCDA was used to rank the criteria at the end of the analysis. The summary of key criteria and 

their coefficients were presented in the Table 13 below. 

 

 

 

Table 13 Summary of main criteria and their weights 

Criteria N° Criteria name Coefficient  

1 Management 0.09 

2 Service Rating 0.1 

3 Capabilities & Planning 0.07 

4 Quality 0.1 

5 Environment 0.09 

6 Health and Safety 0.07 

7 Financial Strength 0.12 



 32 

8 Contracts, Guarantees and Insurances 0.11 

9 Price 0.25 
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CHAPTER 4.  DATA COLLECTION & RESULTS 

4.1 Introduction of the Case Study 

4.1.1 Introduction 

 

This chapter intends to adopt the method introduced in Chapter 3 for a procurement process to 

five (5) subcontractors of the electrical high voltage (HV) maintenance work, to select  one final 

subcontractor to maintain the soon commissioned wind farms, storage, and solar projects in 

Sweden.  

These subcontractors had in the near past undergone a different investigation process than the 

one introduced in this paper, since they were called out to perform small size contracts on a case-

by-case basis. Until now, no qualification process to nominate one subcontractor for a fu ll-scale 

country service that includes several wind and solar farms was conducted.  

Therefore, the information that already was retrieved in the past small-scale procurement 

processes will be re-used for this analysis. The missing data will be requested via email from the 

evaluated companies using parts of the questionnaire in Appendix B, other data will be 

implemented directly based on the assessment of the company managers, responsible(s) who 

audited the subcontractors at their procurement phase in the past. 

4.1.2 Current state of HV maintenance work 

 

• O&M teams identify and contract with HV contractors when needed for a specific 

purpose, without planning or preparation (ad hoc basis).   

• Every new site appears to have a new supply chain proposed. 

• No specific strategy from procurement for O&M team to follow. 

• A long-time spent bringing onboarding, contracting, and management of new 

contractors.  

4.1.3 Tender requirements 

 

The work will be: 

• Annual HV inspections and routine preventive maintenance services (up to 33kV). 

• If possible, annual HV inspections and routine invasive maintenance services (up to 

110kV - 132kV). 

• Ad hoc HV inspections and ‘snag identification’ at asset takeover. 
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• Provision of 24/ 7 support for faults, trips & alarms. 

• Provision of support for isolation of individual transformers and/ or switching for 

planned works (SAP Services). 

• Support for grid studies, protection reports, etc. 

4.1.4 Target state 

 

• O&M team has defined roles in contracting HV maintenance to their sites. 

• Supplier relationship management established. 

• Confidence in assurance, the safety of contractors.  

• Standardized terms and conditions with the contractor, written into frameworks.  

• Maintain pricing whilst increasing quality.  

• Shortened time to contract. 

• Contractors to sites more quickly.  

4.2 Criterion1 Assessment: Management 

The past procurement process did not consider an investigation of the management of the 

subcontractor. Therefore, the five (5) selected companies’ management teams were invest igated 

according to this study’s method.  

Because of the lack of the data regarding the parties that are directly involved in the project 

services to be purchased, an assumption about the team involved in the procurement offer was 

made using reference data retrieved from their profiles on the social media platform LinkedIn. 

These investigation results were implemented as stated in the following tables. 

 

Table 14 Company A Management Assessment 

Position  Name  Education Level 
Years of 
Experience 

Performance 
Score 

Chief Executive Officer (CEO) Z.S High School Diploma 31 1.27 

Chief Financial Officer (CFO) B.B MBA 32 1.76 

Chief Operating Officer (COO) J.F MBA 21 1.57 

Development Project Manager R.I Bachelor's Degree 21 1.17 

Construction Manager M.A Bachelor's Degree 19 1.11 

Design Manager M.W Bachelor's Degree 19 1.11 

Quality Manager S.M Bachelor's Degree 12 0.86 

H&S manager A.M High School Diploma 18 0.71 
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Technical Manager D.B Bachelor's Degree 28 1.05 

Consultant PMO Analyst H.B High School Diploma 11 0.48 

 HV Technician D.D Bachelor's Degree 23 0.60 

TOTAL        11.69 

 

Table 15 Company B Management Assessment 

Position  Name  Education Level 

Years of 

Experienc

e 

Performance 
Score 

Chief Executive Officer (CEO) G.H Bachelor's Degree 4 0.78 

Chief Financial Officer (CFO) G.H Bachelor's Degree 4 0.78 

Chief Operating Officer (COO) S.D Bachelor's Degree 15 1.13 

Development Project Manager S.D Bachelor's Degree 15 1.04 

Network Manager - - - 0.00 

Service Manager S.B Bachelor's Degree 14 0.98 

Quality Manager - - - 0.00 

H&S manager - - - 0.00 

Technical Manager S.B Bachelor's Degree 14 0.70 

Consultant/ Engineer N.D Bachelor's Degree 9 0.48 

HV/LV jointer (Average) N.D High School Diploma 5 0.24 

TOTAL        6.13 

 

Table 16  Company C Management Assessment 

Position  Name  Education Level 
Years of 

Experience 

Performance 
Score 

Chief Executive Officer (CEO) PA.J PhD 29 1.96 

Chief Financial Officer (CFO) N.G Bachelor's Degree 21 1.27 

Chief Operating Officer (COO) B.S Bachelor's Degree 21 1.27 

Development Project Manager A.A Bachelor's Degree 25 1.35 

Network / Resource Manager G.D Bachelor's Degree 13 0.85 

Service and Operations Manager C.M High School Diploma 24 0.94 

Quality Manager G.B Bachelor's Degree 17 0.86 

H&S manager G.B Bachelor's Degree 17 0.86 

Design Manager E.M Bachelor's Degree 9 0.56 

Consultant/Engineer D.R Bachelor's Degree 21 0.78 

Project's HV Engineer (Average) H.T High School Diploma 30 0.52 

TOTAL        11.23 
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Table 17  Company D Management Assessment 

Position  Name  Education Level 
Years of 

Experience 

Performance 

Score 

Chief Executive Officer (CEO) D.H MBA 25 1.76 

Chief Financial Officer (CFO) D.F Bachelor's Degree 35 1.47 

Chief Operating Officer (COO) R.P Bachelor's Degree 18 1.13 

Development Project Manager B.T Bachelor's Degree 23 1.17 

Network Manager C.C Bachelor's Degree 15 0.98 

Service Manager M.B Bachelor's Degree 38 1.28 

Quality Manager S.A Bachelor's Degree 12 0.75 

H&S manager S.A Bachelor's Degree 12 0.75 

Technical Manager T.S Bachelor's Degree 35 1.05 

Consultant/Engineer K.D Bachelor's Degree 20 0.78 

Project's HV Jointer (Average) S.L Bachelor's Degree 16 0.46 

TOTAL        11.57 

 

Table 18 Company E Management Assessment 

Position  Name  Education Level 
Years of 

Experience 

Performance 
Score 

Chief Executive Officer (CEO) M.D Bachelor's Degree 15 1.13 

Chief Financial Officer (CFO) A.L Bachelor's Degree 24 1.27 

Chief Operating Officer (COO) A.D High School Diploma 21 1.08 

Development Project Manager B.K Bachelor's Degree 15 1.04 

O&M Manager O.B High School Diploma 21 0.94 

Design Manager C.E Bachelor's Degree 10 0.85 

Quality Manager S.C Bachelor's Degree 7 0.60 

H&S manager S.C Bachelor's Degree 7 0.60 

Technical Manager M.P Bachelor's Degree 17 0.81 

Consultant/ Engineer D.G High School Diploma 31 0.78 

Project’s HV Jointer (Average) A.T High School Diploma 15 0.38 

TOTAL        9.46 

 

After collecting data on the management teams, company A resulted with the highest 

performance score while the company B scored the lowest performance, an interpolation was 

followed to grade the companies between 1 and 0 values giving the highest score to the company 



 37 

who has the highest level of education and experiences of its key members. Table 19 shows the 

final result of this criteria’s assessment. 

 

Table 19 Final Management Assessment Summary 

Evaluated Firms Performance Score 
Normalized Score  

(Between 0 to 1)  

Company A 11.69 0.61 

Company B 6.13 0.24 

Company C 11.23 0.58 

Company D 11.57 0.60 

Company E  9.46 0.46 

Largest Value: Company A 11.69 

Smallest Value:  Company B 6.13 

Min Value:   2.62 

Max Value:    17.50 

 

4.3 Criterion 2 Assessment: Services Rating 

Sub criterions 2.1 & 2.2; Similar project completed and customer’s approval. 

 Company A did not report a detailed reference list. They provided a list of 38 of their current 

project numbers with a cumulative value of 70 million pounds.  

Company B reported 2 major projects recently achieved in 2020.  

1. an 11Kv Transformer and LV cabling renewal project with a value of 50,000 pounds.  

2.  an External MAP package with a total value of 110,000 pounds. 

Company C Even though it is a well-established business, they did not include any reference list .  

However, they reported that the current number of projects is around 350, with a total value of 

over 25 million pounds.  

Company D reported 1 major project recently achieved in 2020.  

An HV maintenance framework contract to service 21 wind farms with a total value is 140,000 

pounds.  

Company E reported 3 major projects.  

- Contestable connection and private network installation with a total value of 300,000 pounds.  

- Design, supply and installation of 9 private network substations with an amount of 1.2 million  

pounds. 
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- HV Jointing works/testing/commissioning for new wind farms with a total cost of 400,000 

pounds. 

An assessment of the provided references was made by the procurement and project managers 

and a score was provided to the sub criterions 2.1 and 2.2 as indicated in the table 20 below.  

Sub criterions 2.3, 2.4, 2.5 and 2.6; Used Material Origin /Internal traceability system / 

Additional services 

Company A reported that they have activities across all regions and manage both local and 

national HV assets in both the private and distribution network operator sectors. They have 

several years of experience in managing operations, maintaining, and administrating agreements. 

All of their regions work closely together, to enable cross regional support when required.   

For specialized services, they reported having a robust national contract department with 

qualified HV engineers across all regions. They can survey and provide a cost benefit analysis 

for proposed remedial/improvement works to extend the assets’ life. They added that they 

provide a significant resource of civils and cabling works, LV and telecoms within larger 

business. Moreover, they have an internal engineering and design team that can provide design 

support if required. Finally, they have a dedicated 24h call center with the ability to dispatch  on  

call engineers. 

Company B communicated they can provide solar and private networks up to 33kv and they 

were building a team with HV jointers to 33kv, testing and commissioning engineers, protect ion  

engineers, civil teams and specialist lifting and haulage.  

Company C provided details about operation & maintenance of various solar farms at 11 & 

33kV and installation of balance of plant (BOP) on various wind farm projects with all the 

additional services.  

Company D informed about their capabilities in operation & maintenance of various solar farms 

at 11 & 33kV but outside of a current area of the tender operation. They added that  do not  have 

staff available now that could meet the demand but are planning to make recruitments once they 

are awarded with the contract. For the additional services, they have electrical design 

capabilities, grounds maintenance division, LV division and environmental division. 

Company E reported they can provide O&M services across the country to an  excess of dozens 

of sites, all of which are delivered with their own directly employed staff. They also have in-

house design function that can provide technical studies and reports. 
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An assessment of the provided information was conducted, and a score was provided to the sub 

criterions 2.3, 2.4, 2.5 and 2.6 as indicated in the table 20. 

Sub criterions 2.7 and 2.8; Meantime between inspection and Response time 

As the tender requirement indicated, all bidders had the same meantime between services and 

proposed their support with at least three callouts when a service is required. All companies were 

provided the full score for this sub criterion. 

About the stand-alone capabilities:  

- Companies A, B, C reported a stand-alone power capability up to 33 kV. 

- Companies D reported a stand-alone power capability up to 66 kV. 

- Companies E reported a stand-alone power capability up to 132 kV. 

Regarding the response time: Companies B, D and E communicated up to 4h response time, 

company A provided up to 2h response time and company C informed they need 6h to respond. 

An assessment of the inputs was made as indicated in the table 20.  

 

Table 20 Services rating results. 

N° Sub criteria 
Response 

type 
Highest 
score 

Companies 

A B C D E 

2.1 
Similar projects completed in the past 
three years 

List 0.2 0.2 0.15 0.2 0.15 0.2 

2.2 The customers approved by  List 0.1 0.1 0.1 0.1 0.1 0.1 

2.3 Products' Origin Explanatory 0.1 0.1 0.1 0.1 0.1 0.1 

2.4 Warranty Period N° 0.1 0.1 0.1 0.1 0.1 0.1 

2.5 Traceability Capabilities Explanatory 0.1 0.05 0 0.1 0.05 0.1 

2.6 Additional Services Explanatory 0.1 0 0.05 0.1 0 0.1 

2.7 Mean time between failures/Services N° 0.1 0.1 0.1 0.1 0.1 0.1 

2.8 Response time/ Service Availability N° 0.2 0.2 0.1 0 0.1 0.1 

  Total   1 0.85 0.7 0.8 0.7 0.9 
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4.4 Criterion 3 Assessment: Capabilities and planning 

Company A is operating with over 1900 employees. They have provided an ongoing 38 projects 

with a cumulative value of 70 million pounds. Also, they reported using Primavera in their 

planning including the necessary labor, material and equipment resources needed to be used for 

the service. The investigation showed a lack of some of the critical equipment because of an 

ongoing workload in other projects.  

Company B is operating with 4 employees. They communicated having 3 ongoing projects with  

a cumulative value of 45,000 pounds. The investigation showed a lack of critical equipment, and 

not enough labor force, they also communicated a planning service program using the Microsoft  

Excel program for their planning. 

Company C with 143 employees is working on 350 projects with a total value of 25 million 

pounds. The investigation showed a lack of staff because of the ongoing workload. They 

communicated that their software is Microsoft Project. 

Company D with 703 workers is working on 453 projects with a total value of 4.5 million 

pounds. A lack of critical equipment was detected. They use the Excel software for their 

planning activities. 

Company E with 36 employees working on 125 projects with a total value of 4.5 million pounds. 

Even here we detect a lack of personnel. The company uses Primavera P6 for their planning 

activities.  

After implementing the results, adding the assessments of both planning and operation 

managers. Table 21 with the scores was found for the evaluation of the capabilities and planning 

criteria.  

 

Table 21 Capabilities & planning results  

N° Sub criteria 
Response 

type 
Highest 
score 

Companies 

A B C D E 

3.1 Current Capacity Availability for 
the next 12 months 

List 0.1 0.05 0.05 0.1 0.1 0.1 

3.2 Critical components and identify 
number of sourcing options for 
each 

List 0.1 0.1 0.1 0.07 0.1 0.1 

3.3 Major/critical Plant & Equipment List 0.1 0.05 0 0.05 0.1 0.1 

3.4 Total area / Covered area (m2) N° 0.1 0.1 0.1 0.1 0.1 0.1 
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3.5 Loading facilities/ equipment Type 
and Number 

List 0.1 0.1 0.1 0.1 0.1 0.1 

3.6 Production or Service Planning 
Program  

List 0.1 0.1 0.1 0.1 0.1 0.1 

3.7 Do you use Primavera P6 or 
similar Software 

Explanatory 0.2 0.2 0 0.2 0 0.2 

3.8 Total Number of Personnel in the 

project 

List 0.1 0.1 0 0.05 0.05 0 

3.9 Shipment Methods and 
subcontractors to be used 

Explanatory 0.1 0.05 0.05 0.05 0.05 0.05 

  Total   1 0.85 0.5 0.82 0.7 0.85 

 

4.5 Criterion 4 Assessment: Quality  

All companies have valid ISO 9001 certificates with their QA/QC manuals and other specific 

industry certificates such as SAFE contractor, Construction line, NERS, FORS and RISQS 

according to the quality managers. Besides, they are willing to accept audits and site visits. All 

of them confirmed having periodic inspections and using accredited laboratories. Additionally, 

companies A and D communicated having an in-house independent laboratory according to ISO 

17025 standards, which can play a major role in terms of efficiency for project testing periods.  

After quality manager site visit and investigation, we concluded that companies A and D shall 

receive the highest score for sub criterion (4.8) as they have a well-established quality 

management system, followed by companies C and E, which concluded with some minor issues. 

Critical problems were found with Company B.  

In addition, the investigation with the sub criterion (4.9) regarding the relevant tests and 

inspections process investigation, concluded with some minor issues detected with companies B 

and C while A, D and E had adequate processes. Table 22 indicates the results of quality criteria 

assessment.   

Table 22 Quality assessment results. 

N° Sub criteria 
Response 

type 
Highest 
score 

Companies 

A B C D E 

4.1 ISO 9001  Binary  0.1 0.1 0.1 0.1 0.1 0.1 

4.2 QA/QC Manual Explanatory 0.1 0.1 0.1 0.1 0.1 0.1 

4.3 Industry specific Certificates Binary  0.1 0.1 0.1 0.1 0.1 0.1 

4.4 Site Visits/audits acceptance Binary  0.1 0.1 0.1 0.1 0.1 0.1 

4.5 In-house testing facilities  Binary 0.1 0.1 0 0 0.1 0 



 42 

4.6 Periodic inspection availability Binary 0.1 0.1 0.1 0.1 0.1 0.1 

4.7 Are laboratories accredited as per 

ISO 17025  

Binary 0.1 0.1 0 0 0.1 0 

4.8 Quality Manager Assessment (after 

site visit) 

Explanatory 0.2 0.2 0.1 0.15 0.2 0.15 

4.9 Products- services relevant tests and 
inspections process 

Explanatory 0.1 0.1 0.05 0.05 0.1 0.05 

  Total   1 1 0.65 0.7 1 0.7 

 

4.6 Criterion 4 Assessment: Environment 

Companies A, C, D hold ISO 14001 environment management system certificates. Companies B 

and E did not have the required certificate. A questionnaire was sent, and the responses were 

assessed resulting with the scores stated in table 23 below. 

 

Table 23 Environmental assessment results. 

N° Sub criteria 
Response 

type 

Highest 

score 

Companies 

A B C D E 

5.1 ISO 14001 Binary 0.3 0.3 0 0.3 0.3 0 

5.2 Does your company comply with 

all applicable environmental local 
laws and regulations?  

Binary 0.1 0.1 0.1 0.1 0.1 0.1 

5.3 Does your company have all 

necessary operating permits 

Binary 0.1 0.1 0.1 0.1 0.1 0.1 

5.4 Does your company have, or are 
implementing, an internal 
Environmental management 
system? 

Binary 0.1 0.1 0 0.1 0.1 0.1 

5.5 Does your company have 
environmental targets?  

Binary 0.1 0.1 0.1 0.1 0.1 0.1 

5.6 Are environmental audits carried 

out on a regular basis?  

Binary 0.1 0.1 0 0.1 0.1 0.1 

5.7 Does your company evaluate its 
supplier’s environmental 
performance? 

Binary 0.1 0 0 0.1 0 0.1 

5.8 Percentage of the renewable energy 

used in the energy consumptions 

N° 0.1 0.1 0.05 0.05 0.05 0.1 

  Total   1 0.9 0.35 0.95 0.85 0.7 
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4.7 Health & Safety Assessment  

Regarding the number of accidents and accident frequency rate for the past three years 

Company A reported two incidents the past three years. 

Company B reported zero incidents.  

Company C had no reportable accidents in this past year and as of 16th April 2021, they were at  

1486 days without a lost time accident. 

Company D had one reportable accident in the past year. A dangerous occurrence that  however 

did not cause any injury. The last recorded injury was in July 2017 and since this date the 

company delivered over 10 million hours of work with no injury. 

Company E had zero reportable accidents in the past 12 months. 

In addition, all companies reported that they have an in-house H&S advisor and reported the 

name and the structure of their departments. Also, they said they were keeping their staff 

informed about the H&S policy and the companies are audited according to the rules.  

Company B and E reported not having H&S related accredited certificates such as ISO 45001 or 

OHSAS 18001. Companies A, C, D forwarded a valid copy of their ISO 45001.  

After evaluating the H&S policy statement by the related internal manager, a final score was 

concluded to all sub criterions. Table 24 presents the results of the assessment.  

Table 24 Health and safety assessment results. 

N° Sub criteria 
Response 

type 
Highest 
score 

Companies 

A B C D E 

6.1 Fatalities rate N° 0.2 0 0.2 0.2 0.1 0.2 

6.2 Is your staff kept informed and aware 
of your HSE policy? 

Binary  0.1 0.1 0.1 0.1 0.1 0.1 

6.3 Has your HSE management recently 
been audited? 

Binary  0.1 0.1 0.1 0.1 0.1 0.1 

6.4 Year of the audit and audit company Explanatory 0.1 0.1 0.1 0.1 0.1 0.1 

6.5 Do you have an in-house H&S 

advisor? 

Explanatory 0.1 0.1 0.1 0.1 0.1 0.1 

6.6 ISO 45001 or similar Binary 0.2 0.2 0 0.2 0.2 0 

6.7 Does your company have a H&S 

policy? 

Binary 0.1 0.1 0.1 0.1 0.1 0.1 

6.8 HSE Policy Statement  Explanatory 0.1 0.1 0.1 0.1 0.1 0.1 

  Total   1 0.8 0.8 1 0.9 0.8 
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4.8 Financial Assessment  

The evaluated subcontractors’ financial statements and analysis were retrieved from a 

communicated 3rd party source. The results are stated in the following tables.  Table 25 

represents the average values of the past three years.  After inserting the results, every metric 

was classified in range between 0 and 0.1. Table 26 represents a summary of the financial 

results. 

 

Table 25 Average values of subcontractors selected financial metrics 

N° Sub criteria 
Response 

type 
Highest 
score 

Companies 

A B C D E 

7.1.1 Annual turnover in 
Million £ 

N° - 313.40  -  27.18  115.63  6.30  

7.1.2 Average Employees 
Number  

N° - 2284 4 151 715 32 

7.1.3 
Average turnover per 
Employee in thousands £   

N° 0.1 137.22 0.00 179.99 161.73 196.88 

7.4 Average Current Ratio  
N° 0.1 2.50 1.52 1.33 1.20 2.23 

7.5 Credit Limit in thousands 
£ 

N° 0.1 13750 5 110 1650 165 

7.6 Average Equity in %  
N° 0.1 52.53 35.90 26.60 53.87 54.90 

7.7 Average Creditor Days  
N° 0.1 22.60 0.00 6.73 33.80 35.00 

7.8 Average Debtor Days 
  

N° 0.1 84.31 0.00 39.74 54.39 47.60 

 7.9 
Average Debtor Days-
Creditor Days  

N° 0.1 61.70 0.00 33.01 20.59 12.60 

7.10 
Average Quick Ratio 
or Liquidity/Acid Test  

N° 0.1 2.35 1.51 1.33 1.18 2.15 

7.11 Average Current Debt 
Ratio 

N° 0.1 0.90 1.14 2.54 1.57 0.85 

7.12 Average Total Debt Ratio 
  

N° 0.1 1.00 1.78 2.74 0.17 0.87 
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Table 26 Summary of Financial Evaluation 

N° Sub criteria 
Response 

type 
Highest 
score 

Companies 

A B C D E 

7.1 Average turnover per 

Employee 

N° 0.1 0.07 0.00 0.09 0.08 0.10 

7.4 Average Current Ratio N° 0.1 0.10 0.10 0.00 0.00 0.10 

7.5 Credit Limit N° 0.1 0.10 0.00 0.00 0.01 0.00 

7.6 Average Equity in % N° 0.1 0.10 0.05 0.00 0.10 0.10 

7.7 Average Creditor Days N° 0.1 0.10 0.10 0.10 0.05 0.05 

7.8 Average Debtor Days N° 0.1 0.00 0.00 0.10 0.05 0.05 

7.9 Cashflow Stability N° 0.1 0.00 0.00 0.06 0.08 0.10 

7.1 Average Quick Ratio 

or Liquidity/Acid Test 

N° 0.1 0.10 0.10 0.10 0.10 0.10 

7.11 Average Current Debt 

Ratio 

N° 0.1 0.10 0.10 0.00 0.05 0.10 

7.12 Average Total Debt Ratio N° 0.1 0.10 0.05 0.00 0.10 0.10 

  Total   1 0.77 0.50 0.45 0.63 0.80 

 

4.9 Framework Evaluation 

The results of the questionnaire were implemented based upon past contracts signed with the 

company, and the assumptions of both the project development team and the procurement 

department.  

 

Table 27 Contracts, guarantees and insurances assessment results. 

N° Sub criteria 
Response 

type 
Highest 
score 

Companies 

A B C D E 

  
Financial Terms Under 

contract 
    

          
8.1 Would your Company provide 

Performance Guarantee Bonds? 

Binary  0.04 0.04 0.04 0.04 0.04 0.04 

8.2 If yes to the above, in what 
percentage of the order? 

N° 0.04 0.02 0.01 0.02 0.02 0.04 

8.3 Would your Company accept 
payment retention? 

Binary  0.03 0 0 0 0 0 

8.4 If yes to the above, in what 
percentage of the order? 

N° 0.03 0 0 0 0 0 
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8.5 Would your company provide 
Advance Payment Bonds? 

Binary 0.04 0 0 0 0 0 

8.6 Does your Company operate 

within IFRS (International 
Financial Reporting Standards) 
scheme? 

Binary 0.04 0.04 0.04 0 0.04 0.04 

8.7 Is there a possibility of take-over 
or merger of your company in the 

next 12 months? 

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

8.8 If yes to the above, would such 
take-over or merger affect your 
ability to supply? (Please provide 

further details) 

Explanatory 

0.04 0.04 0.04 0.04 0.04 0.04 

8.9 Has your Company incurred 
penalties or 
performance/liquidated damages 
for nonperformance in the past 5 
years? 

Binary 

0.04 0.04 0.04 0.04 0.04 0.04 

8.10 Have you declared 
Bankruptcy/default in the past 5 
years? 

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

8.11 If yes to the above please provide 
further details 

Explanatory 0.04 0.04 0.04 0.04 0.04 0.04 

8.12 What are the payment terms for 
future projects 

Explanatory 0.04 0.04 0.04 0.04 0.04 0.04 

8.13 Does you accept deferred 
payment (30 or 45 days) 

Binary  0.04 0.04 0.03 0.03 0.04 0.04 

8.14 Does your Company contracts 
with Euro/Pound/USD currency 

Binary  0.01 0.01 0.01 0.01 0.01 0.01 

8.15 Does your Company accept 
contracts with Swedish currency? 

Binary 0.01 0.01 0.01 0.01 0.01 0.01 

8.16 Would your company accept 
contracts with fixed price 

Binary 0.04 0.04 0 0 0 0.04 

  Legal Terms Under contract               

8.17 Would your Company accept a 
well-known 3rd party as an 
arbitrary party to solve technical 
conflict?  

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

8.18 Does your company accept the 

Swedish court of Stockholm as an 
arbitrary party in case of a 
conflict?  

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

  Performance Under contract   
            

8.19 
Does your company accept to 
disclose all resources and 
planning activities to be used for 

future project with the contractor? 

Binary 0.04 0.04 0 0 0 0.04 



 47 

8.20 Would your Company accept to 
pay reasonable 
performance/liquidated damages 
or penalties in the event of 
non/late performance? 

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

8.21 Does your company have 
professional indemnity insurance? 

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

8.22 Would your company disclose the 
subcontractors names and 

contacts?  

Binary 0.04 0 0 0 0 0 

8.23 How many years of warranty 
terms your company provides 

N° 0.04 0.04 0.04 0.04 0.04 0.04 

8.24 What are the warranty terms of 
the product or services 

Explanatory 0.04 0.04 0.03 0.01 0.01 0.04 

8.25 Does your company have 
professional indemnity insurance? 

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

8.26 Does your company have 
Employer's liability insurance  

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

8.27 Does your company have public 

liability insurance 

Binary 0.04 0.04 0.04 0.04 0.04 0.04 

  Total   1 0.84 0.73 0.68 0.73 0.86 

 

 

4.10 Price Offer 

The companies communicated the prices shown in the table below.  

 

Table 28 Communicated offers by companies 

 Company A Company B Company C Company D Company E 

Portfolio Price Offer  
£445,628 £413,550 £413,201 £450,285 £409,440 

 

 

- Company B reported they excluded travel/ accommodation 

- Company C reported they excluded travel / accommodation, ground level, switchgear, LV 

generators, HV and LV earthing, LV safety testing, PAT testing. 

- Company D reported they excluded LV PAT testing & emergency light testing and fixed 

wiring inspection if all done in conjunction with HV maintenance. No DNO isolations. No 

intrusive testing on the underground cables. Transformer/RMU/Oil Switch , Oil changes or top 

ups excluded from this quote. 
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Table 29 Final Offers after aligning the prices 

 Company A Company B Company C Company D Company E 

Portfolio Price Total 
£445 628 £413 550 £413 201 £450 285 £409 440 

Including material 

and tests  

- - £10 100 £15 700 - 

Adding travel & 

Accommodations 

- £2 000 £2 000 £2 000 - 

TOTAL £445 628 £415 550 £425 301 £467 985 £409 440 

 

 

 

Table 30 Services cost evaluation and final score 

Company Final Price Score 

Company A      445 628          0.38  

Company B      415 550          0.90  

Company C      425 301          0.73  

Company D      467 985              -    

Company E      409 440          1.00  
   

Largest Value: Company D   467 985  

Smallest Value:  Company E   409 440  

4.11 Results  

As indicated in the previous chapter, this methodology applied Simple Additive Weight ing with  

an elimination threshold. This method recommends avoiding the selection of companies that 

score below 50% on any one of the criteria, as a result, according to the summary result Table 

31, companies B, C, D are eliminated from this selection process.  

 

Table 31 Summary results of all criteria 

N° Criteria name 
Companies 

A B C D E 

1 Management 0.61 0.24 0.58 0.60 0.46 

2 Service Rating 0.85 0.70 0.80 0.70 0.90 

3 Capabilities & Planning 0.85 0.50 0.82 0.70 0.85 

4 Quality 1.00 0.65 0.70 1.00 0.70 

5 Environment 0.90 0.35 0.95 0.85 0.70 
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6 Health and Safety 0.80 0.80 1.00 0.90 0.80 

7 Financial Strength 0.77 0.50 0.45 0.63 0.80 

8 Contracts, Guarantees and Insurances 0.84 0.73 0.67 0.73 0.86 

9 Price 0.38 0.90 0.73 0.00 1.00 

 

 

For this specific case study, the coefficient values and price criterion were subjective to the 

sponsor company’s requirements. The veto threshold in this MDCA analysis resulted in 

company E ranking first and being selected for this contract  followed by company A. The final 

classification after criteria weighting were presented in the Table 32 below. 

 

 

Table 32 Final classification after criteria weighting 

N° Criteria name Coefficient 
Companies 

A B C D E 

1 Management 0.09 0.05 0.02 0.05 0.05 0.04 

2 Service Rating 0.1 0.09 0.07 0.08 0.07 0.09 

3 Capabilities & Planning 0.07 0.06 0.04 0.06 0.05 0.06 

4 Quality 0.1 0.10 0.07 0.07 0.10 0.07 

5 Environment 0.09 0.08 0.03 0.09 0.08 0.06 

6 Health and Safety 0.07 0.06 0.06 0.07 0.06 0.06 

7 Financial Strength 0.12 0.09 0.06 0.05 0.08 0.10 

8 Contracts, Guarantees and Insurances 0.11 0.09 0.08 0.07 0.08 0.09 

9 Price 0.25 0.10 0.22 0.18 0.00 0.25 

  TOTAL  1.00 0.72 0.64 0.73 0.57 0.82 
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CHAPTER 5. DISCUSSION AND ANALYSIS 

The following chapter analyzes the research and the suggested method. The results of the case 

study are discussed and interpreted. The significance of this approach in the procurement’s 

context of HV maintenance services in Sweden in the immediate context, and in the field of wind 

power developers is also examined.  

5.1 Management results analysis 

Procurement for projects is increasingly complex. Therefore, it is challenging to make decisions 

that promote healthy working environments and problem solving with prompt actions and 

efficiency. A good company project team and management have become inevitable for the 

sustainable development of the contractor. Based on the field studies and literature review, this 

study found that the work experience of the management has a positive effect on projects, 

products, and services. When managers are in key positions and have high education  levels, the 

positive impact of academic experience on projects’ execution is significant. During the 

evaluation of the management of subcontractors in our case study, company A scored the highest 

because of its top management education and experience levels. We also observed that the 

management of companies C and D had a comparable education skill, their project members had 

also several years of experience. On the other hand, we detected an immature corporate 

governance within Company B, and a shortage of skills in company E. However, the 

investigation did not identify the labor turnover values which could provide an idea about the 

management competencies in leading teams.   

5.2 Services rating results analysis 

This section presented a comprehensive description of how to evaluate a product or service 

selection based on the historical data of the company over the past three years. In some 

circumstances, the customers that already approved the subcontractor can give a clearer picture 

about the credibility. Besides, in case of a product evaluation, its origin and its warranty period 

are to be investigated and compared to other competitors. In addition, in this paper, we showed 

the process for identifying a product and services system quality criterion by investigating the 

traceability capabilities that the subcontractors have, the meantime between failures or services 

and the response time in case of a callout. We considered a customer-oriented approach for 
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evaluating the product or service systems. We illustrated the approach adopted by the case of 

selecting the HV maintenance services. The results showed that company A received almost a 

maximum score, followed by company E. Companies B, C, and D had received 70% of the 

grade. We noticed at the end that well-established companies usually have traceability 

capabilities which play a major role in their response time and low meantime between failures. 

Also, because of their internal system efficiency, such companies can provide additional services 

and usually customers appreciate and approve them more. 

 5.3 Planning and capability results analysis 

In this section, we examined planning processes and the realist capabilities of the subcont ractor 

to complete the project requirements. In the project planning approach, we investigated the 

availability of the service and the current capacity for the next 12 months. This can allow us to 

check whether the subcontractor has enough resources to achieve the desired outcome. The 

suggested method also decreases the risk of conflict due to lack of critical components, material 

or equipment as it investigates the related items and considers the sourcing options. The model 

developed is simultaneously treating loading and stockage areas upon arrival of material and 

future production or service planning programs proposed by companies. With uncertainties and 

changes in the project, we questioned subcontractors if they used any software or tools for 

project planning. The primary aim was to comprehend how uncertainties impact the planning 

process, and to understand how flexible the subcontractor can be in switching design 

alternatives. Also, we asked for the list of staff involved in the project, besides the involved 

suppliers of the subcontractors. Our case study investigation revealed a limited capacity within 

companies A and B and enough capacity for the rest of the evaluated firms. However, companies 

B, C, D and E did not demonstrate that they had enough personnel to manage maintenance work 

for the complete projects in the country, and most companies reverted with  promises that they 

will recruit new members after being awarded with the project. As the case study is about the 

procurement for a service purpose and not product buy, we expected some of the sub-criterions 

to be less valuable. Therefore, all companies scored comparable points in the supply chain 

related criterion. However, we identified a gap between companies using more or less advanced 

project management tools. Companies A, C and D are using these systems and companies B and 

D are not. This affected the outcome of these criteria and resulted with companies A and E 

scoring the highest 85% followed by firm C with 77% and D with 70%. Company B showed a 
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score of only 50% as they were lacking some of the critical testing equipment and using less 

advanced planning programs.  

5.4 Quality assessment results analysis 

The aim of this section is to compare the quality management practices and performance 

reporting systems subcontractors. Consistent with expectations, companies pursuing a quality 

approach usually hold ISO accreditation. However, the aspects of internal process improvement  

and quality measurement can be only measured through a site visit and an assessment by the 

quality manager. For that, a score was given to companies that will be audited and cooperate 

with the quality management during his/her assessment.  

Because of the test processes time periods, companies having in-house testing facilities and 

equipment and/or accredited laboratories were given a higher score. Finally, a draft of the quality 

control plan and inspection test plan was given an additional score. The results were significantly 

different in the expected direction between the group of companies in both quality manager’s 

assessments. Companies that prioritize quality showed higher capabilities during the auditing 

period and provided well prepared tests and inspection processes for their products according to 

the quality manager. Besides, the personnel seemed to be more experienced and having the 

knowledge about their area of expertise. Our research concluded that companies A and D scored 

the highest, followed by 70% success rate for companies E and C. However, company B scored 

the lowest with 65%. 

5.5 Environmental assessment results analysis 

The purpose of this section is to decide whether the subcontractors have an environmental 

management system. It was agreed that an adoption of ISO 14001 certification plays a major role 

in investigating this criterion. It was followed by a questionnaire and supporting documents 

investigating the procedures regarding subcontractors’ evaluation of their supplier’s 

environmental performance, the renewable energy usage within the company and whether the 

company has environmental targets. We also made an assessment about the environmental 

auditing regularity, which influences the adoption of both robust internal and external pract ices 

toward environment. After conducting the research, company A, C, and D showed an  existence 

of a good internal model and environmental certificates. In between, company E showed their 

interest in applying to receive a 14001 certificate and showed a new existing internal 

environmental management system. Company B struggled to prove show a system according to 
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in line with ISO standards. As a result, the ISO 14001 and the renewable energy usage within the 

subcontractors’ structure played a major role in providing Company C with the highest  score of 

95%. 

5.6 Health and safety assessment results analysis 

The assessment carried out shows that the H&S Plans and management systems present great 

importance to comply with the regulatory requirements from a formal perspective, and also in 

the risk analysis to prevent fatalities. The investigation followed a background check on the 

injuries rate of the past years and the availability of ISO 45001 certificates, as well as HSE 

management auditing and the availability of an in-house H&S advisor. The companies’ HSE 

statements and policies are checked by the related manager. The results showed that the 

companies all scored a similar grade and complied with the H&S requirements, since they have 

an adequate internal system. However, negative injury rates were found with company A and 

company D. Companies B and E stated not having a management system according to ISO 

standards. The outcome provided a full score for company C followed by company D and an 

80% grade for company A, B and E.  

5.7 Financial assessment results analysis 

We presented in this part an estimate valuation of the financial model. We analyzed a ratio 

analysis and some metrics summarizing the status of debt, capital management, productivity, and 

the subcontractors’ abilities to finance the projects. The case study focused on preliminary data 

available for five subcontractors. The investigation resulted with company E showing a higher 

turnover per employee than the rest of the companies. The same company illust rated good debt  

and capital management abilities. Company A differentiated because of its colossal size, they 

provided high credit limit values and adequate debt management indicators. However, according 

to the method proposed, the day gap between creditors and debtors’ days flagged a risk within 

the capital management activity that can indicate a possible cash flow shortage in the future. 

Company C showed a flagging current and total debt ratios that let us assume they may have 

problems with paying back their liabilities, a very low equity percentage that fortifies this 

statement, and a moderate credit limit.  

The investigation through the current and quick ratios shows that company C is struggling to pay 

its liabilities. As a result, we should avoid the company for a project on this scale. Company D 

provided a good perspective on the long term with a low risk on debt a good capital 
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management. However, we noticed that the current debt ratio and the current ratio are showing a 

moderate to high risk in the short term. Also, since there is a drop in the annual turnover by 30% 

between 2019 and 2020 and a decrease in the number of employees by 50 members during the 

same years. This can indicate that company D has some unseen problems in the later years, and 

we shall conduct further investigation to check the reasons behind this data. Finally, company B 

is a startup by former employees from one of the well-established companies. It has a one-year 

operation period and minor projects; accurate financial metrics are missing. Therefore, this 

company scored the lowest and we should avoid company B in this selection. As a result, 

company E and A scored the highest marks. Company D is representing a moderate risk. 

Companies B and C both represent a high risk and we should avoid awarding them this cont ract  

based on the financial assessment.  

5.8 Contract, guarantees and insurances results analysis 

All companies presented their willingness to discuss the contract terms according to the 

evaluator’s request, policies, and framework. We sent a draft of the framework contract to be 

signed by the subcontractors. Company C replied with several comments that were discussed 

and clarified at the end of the process. Companies A and E presented better warranty terms and 

deferred payment up to 45 days. And company E presented a higher performance bond for the 

project. The subcontractor assessed the questionnaire, and the responses resulted in company E 

and A scoring the highest, at almost the same points. Company C showed some rigidity in  their 

negotiations phase, and inflexibility regarding contract terms, which could have the effect , th at  

the evaluator contract department prefers to avoid dealing with company C for a complex 

project, such as our case study.  

5.9 Offers price analysis 

After receiving data from the subcontractors, company E and A presented a fixed price, which 

included all services, travel and accommodation. Company B, C and D excluded some services. 

After aligning all missing parts, the offer criteria resulted with the lowest value offered by 

company E with an amount of £409,440 per year, company A offered 8.8% higher. Company D 

presented the most expensive offer, 10% higher than Company E. Companies B and C presented 

a similar offer, only 1% higher compared to company E. After the interpolation, company E 

received the highest grade (1) followed by B, C and A. Finally, company D received zero points 

for this criterion.    
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5.10 Final results 

After collecting the results, we multiplied the points with the coefficient for each criterion . Even  

though company C presented a better offer than companies A and D, the MCDA approach 

implemented for these studies advised avoiding company C because of its poor financial 

investigation results. Company B also scored the lowest grade, and we eliminated it because of 

its low grades on other criteria.  

 

The final ranking of this case study then resulted with: 

 

1st Rank: Company E with a total contract price of £409 440 

 

2nd Rank: Company A with a total contract price of £445 628 

 

3rd Rank Company D with a total contract price of £467 985 

 

5.11 Discussion and comparison analysis 

The case study presented the process of the selection of the subcontractor during the 

procurement phase of HV inspection and maintenance services for wind, solar and storage 

projects. It aimed to deliver a unified O&M service, to create cost savings with no reduction in 

the quality of service. There was no historical baseline for the maintenance and testing of high 

voltage electrical systems and safety equipment since these services were done on an  individual 

purchase order basis. The approach thus compares costs between the five most competitive 

suppliers, as there was no straightforward way of measuring what actual costs per year would 

have been. This research conducted a comprehensive procurement process for these services for 

the entire asset management portfolio to remedy service gaps and non-compliance.  

We identified thirty-one (31) suppliers for this tender. Of the 31 suppliers that were invited to 

tender, five of them successfully submitted tender responses. Upon review of the tender 

responses, each of the suppliers was engaged in a series of clarification questions and discussion  

regarding the service offering. Following the clarification period, we evaluated the tender 

responses based on nine (9) elements/criteria, including management, service rating, capabilit ies 

and planning, quality, environment, health and safety, contract, guarantees and insurances, and 

finally the offer price.  
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Unlike other conventional procurement approaches focusing mainly on price and delivery, this 

paper used a multi-decision criteria analysis where price was not the primary driver for the 

selection of the subcontractor. Other multiple criteria were investigated to check whether cost 

savings imply a correct selection, and a healthy business relationship building approach.   

A comparison analysis assessed the strength of the proposed method. Thus, we compared this 

framework to the existing procurement process of the sponsor company, which was following a 

different criterions evaluation system. They evaluated the tender responses based on elements 

including HSQE, response time commitments, capabilities, and price. Their results are 

summarized in the table 33 below: 

 

Table 33 Assessment results of sponsor company's in-house method 

Contractor Company A Company B Company C Company D Company E 

Response 
time 

  

 2hrs   4hrs 
  

 6hrs  4hrs  4hrs  

HSQE Some issues 
with safety 
rules 

A lot of info   Safety Rules 
could be issue  

Minor issues. 
Review required 

Only for ISO 
accreditation. 

Ethics Acceptable Ambition to 
obtain ISO 
14001. 

Acceptable Acceptable Ambition to 
obtain ISO 14001. 

Capability Clarifications 

on some issues 
needed 

Some detail 

needed but 
not critical 

No additional 

services - 
restricting 

Acceptable Acceptable 

 

According to the method, the management of the sponsor company nominated these companies 

according to an internal confidential ranking system:  

 

1st Rank: Company E with a total contract price of £409 440 

 

2nd Rank: Company B with a total contract price of £415 550 

 

3rd Rank: Company A with a total contract price of £445 628 
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Their method resulted in a different ranking than the proposed approach in this paper since that  

framework did not assess the financial strength, the management skills, and the planning abilities 

of the subcontractors. Besides, it followed different aspects of the sub-criteria.  

As a result, compared to results of this paper, the sponsor company was not able to find the 

issues that company B is facing in terms of adequacy and the experience of the employees. Also, 

they were not able to detect the lack of resources needed for such a project scale. According to 

the outcome of this paper, they considered a high-risk company B on the 2nd place of the ranking, 

without checking their abilities to fulfill their financial obligations, which could jeopardize the 

financial stability and cause extra efforts to the financial department for such a long-term service 

project as our case study. In addition, company B showed a lot of missing information regarding 

the environmental aspects that could be important and which the evaluator neglected, and this 

can be a result due to a human error during the selection process.  

Finally, as this paper illustrates, it is important to evaluate the companies’ management, which  

should be skilled to execute the operations in a way that meets the expectations of the clients. 

The evaluator skipped monitoring the subcontractor team abilities, their experience and 

education and was taking serious risks by almost awarding an inadequate subcontractor a 

contract if Company E did not present a competitive application.  

To close, these comparison study results not only confirm evidence made in the literature of th is 

area, but also present empirical evidence that prices are not the only pillar to consider in a 

subcontractor selection process.  
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CHAPTER 6. CONCLUSIONS 

This chapter contains conclusions regarding the research performed, limitations of the thesis, 

and proposals for further research. 

 

The selection of subcontractors in the procurement process for wind power developers has its 

own specific features that need to be redefined, to select an adequate company for performing a 

project, service or product purchase. These key factors are not only dependent on the offer price 

and warranties that the companies are presenting, but also include several criteria around the 

subcontractors themselves, which need to be investigated before awarding any contract job. 

This paper evaluates all those factors, listed by experts, which have a major influence on the 

performance of a subcontractor on the project. These criteria are decomposed into measurable 

sub criterions that are analyzed and their weight is assessed based on the order of the criticality 

of the factors, their impact on the viability, and the internal decision-making process of the 

evaluator. The results are then aggregated and followed-up and ranked using a simple framework 

for interpretations based on the Simple Additive Weighting. The applied methodology uses an 

intuitive veto threshold value in MCDA to rank the criteria at the end of the analysis.  

The analysis shows that the financial strength of companies is a key parameter, which needs to 

be followed and regularly checked for the financial stability of the subcontractor and the 

provided service. Corporations realized that the progress of work is seriously affected if there is 

a lack of subcontractors’ cash commitments. As a result, avoiding companies without the 

liquidity is highly advised in this method. Next comes, the factors planning and capabilities 

assessment, which has a major impact on the total cost of a project and hence project price and 

delivery time. To complete the work efficiently, subcontractors need to have the plant , already 

recruited necessary staff and enough capacity at the time of the execution. As work progresses, 

adherence to the program can have serious consequences if the subcontractor is not flexible and 

not able to adapt to those changes in a timely manner. Therefore, the capabilities and the 

planning skills are very important and help to avoid cash flow problems and the possibility of 

penalties. 

In a competitive environment, subcontractors find it challenging to manage their profitability 

while keeping an acceptable level of quality. Hence, subcontractors must have an adequate 

internal quality management system. This factor also has to be investigated to assure the required 

product or service in the agreed quality standards is received. In addition, environmental 
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assessment factors in countries like Sweden is top priority for a sustainable growth and 

realization of global environmental targets. Companies are more and more taking action towards 

sustainability in their activities, and this criterion is taking part of this method and subcontractors 

were surveyed. Additionally, health and safety measures at the job site attracted attention over 

the past years and is a part of this investigation. Corporations realized that good progress of the 

work and safety at site have a tight relationship. Injuries rate, for example, can show an 

inadequate subcontractor or unqualified laborers which can be caused by a lack of training or a 

weak hiring process. In both cases, it can affect the prime contractor and harm his reputation. 

Another metric that was considered in this method is the product or the service itself. Product  or 

service evaluation plays an important part in the subcontractors’ selection, as good standards and 

fast response time not only increase the sell but help to minimize the nonsatisfaction of clients. A 

quality provided product or service implies fewer maintenance costs. Corporations are aware of 

the importance of this metric as it increases future job opportunities and prefers to avoid 

subcontractors optimizing by cutting corners and producing items with high fault rates. 

Subcontractors are delivering services based on their specialization. Thus, investigating the 

similar realized projects and checking the feedbacks of their customers can help with the rating 

and the selection of the right firm. 

Subcontractors rely heavily on an experienced management team to ensure the right direction 

and accountability in the decisions to complete the work within the agreed terms, time, and cost . 

Having a supervisory team and managers who are sufficiently qualified in terms of experience 

and theoretical knowledge is key to the success of any company and project. This metric is 

implemented in the method and an investigation of the management and project team educat ion  

and experience background is conducted. Highly qualified personnel could not only complete the 

job but also optimize it and deliver better outcomes because of the creative perspective they may 

have. This is a crucial metric believed to have a positive impact after the right select ion . On top 

of management metrics, contract framework, warranties and insurances were considered another 

metric before considering the price offer. This criterion is important as it would involve the risk 

mitigation aspects necessary for every project and clarify the terms, the conditions and divide the 

responsibilities. As the subcontractor is the ultimate responsible of the project , slow progress of 

work, lack of insurance or short warranty periods can affect the primary client, raise the cost  and 

cause an incorrect transfer of obligations.  
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We recommend in this method to scrutinize these aspects and clarify all the terms with the 

subcontractor from the beginning. For the negotiation phase, a flexible subcontractor with  a fair 

legal department that provides simple terms and conditions, adequate insurances, and acceptable 

guarantees always helps to create a smooth and healthy working environment for both client 

teams and the customer himself. Finally, the prices are the most important aspect to be 

evaluated; the offer should include all services to be compared adequately. The approach is 

further tested for its reliability using a case study during the procurement phase of HV Inspection 

and Maintenance Service for a country’s wind solar and storage projects at the end of this study, 

a comparison analysis was conducted to compare the sponsor company’s internal procurement 

strategy and this paper’s suggested approach. the sponsor company nominated Company E, 

followed by company B then company A since their method used different ranking criteria than  

the proposed approach in this paper and did not assess the financial strength, the management 

skills, and the planning abilities of the subcontractors. As opposed to the sponsor company’s 

nominations, the MCDA approach used for these studies suggested to avoid companies C and B 

and ranked company E first, followed by company A then, company D. 

6.1 Limitations 

This study attempts to identify, analyze, and rank key metrics influencing the selection of 

subcontractors for wind power project developers in Sweden. The study is based on different 

literature reviews and the assumption of project managers and experts who are familiar with  the 

procurement process in the wind energy domain. The results of the case study may not  be bias-

free as some of the metrics result from the judgment of the experts. These metrics were based on  

financial department, procurement department, project team, experts, clients, consultan t s, and a 

subcontractor review as well. All these groups are slightly different. For instance, clients are 

usually interested in the quality and the price while contractors are more focused on mitigating 

their risks via insurances, warranties and contracts. 

During the methodology analysis, one of the main challenges was the way to collect the data 

from the companies and measure the variables. It was also difficult to include important  met rics 

in some criteria since companies themselves do not have such data. Limited access to data was 

the fundamental challenge as subcontractors declined to share confidential data and lack the 

interest in participating in such deep studies without obvious benefit. Besides, the previous 

research studies on the topic were vast and provided a lot of metrics that created confusion in 
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selecting the relevant sources for this thesis. On the top of that, this paper reports the selection  of 

nine criteria to assess subcontractors.  

6.2 Recommendations for further research 

The following outcomes are limited to the subject of the prequalification and the selection of 

subcontractors in the wind power industry in Sweden. Thus, we can apply them to other topics, 

as these outcomes may cause incorrect assumptions. However, this approach applies to the 

process of the procurement of large-scale development projects. This paper identified a 

significant coverage gap in the compliance of the subcontractors and recommends the nine most  

important criteria for scrutinizing subcontractors.  

Since the findings in the case study did not provide all the answers that the method hoped for, 

further studies need to be carried out to examine the relationship between these criteria, and how 

these sub-factors can be objectively assessed to mitigate any bias or unfairness for the selection 

of the subcontractors. Additionally, future research can use this approach for analyzing and 

prioritizing factors in different industries. this method can be tested in other countries for the 

wind power sector.  
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APPENDIX A 

Summary of documents to be provided with Supplier Assessment Questionnaire 

 

Section Title 

Part A GENERAL 

  Certificate of incorporation 

  Relevant licenses  

  CoC registration letter 

Part B MANAGEMENT & HUMAN RESOURCES 

  Organization chart 

  CVs of key personnel 

Part C PRODUCTS 

  

Brochures and catalogues of  

materials to be assessed of (if applicable) 

  Company Profile 

  Registration Certificates from Customers that you are qualified from 

  Experience Certificates  

  
References (contact details of persons to be contacted to be provided as well) 

Part D PLANNING & PRODUCTION CAPACITY 

  Equipment List 

  Suppliers/Vendor list  

  Procurement Procedures 

  Production or Project Planning Program (If any) 

Part E QUALITY & HS&E 

  International or other standard Certificates 

  Quality Plan 

  Quality records 

  HSE policy statement  

  Insurances Copies 

  Any other certificates 

Part F FINANCE & CONTRACTS TERMS  

  Copy of Audited Financial statements for the last 5 years 

  

Recent copy (max 1 month) of financial ratings from an international known 

rating agency (or D&B) 

  Details of bankruptcy/default (if any) 

 

 

 

 

 



 70 

APPENDIX B 

Supplier Assessment Questionnaire 

 

 
 

Facility/branch/production location to be assessed* 

 

        
 

 

 

  
 

Section A -  GENERAL 
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N Product Title Product Description Warranty Period MTBF value 
Response time 

(After Failure 

report) 

O&M 

Availability in 

(Project) region 

HS Code 

1        
2        
3        

 

 
 

Name of project 

 

Client 

 

Country 

Materials 

provided (as per 

assessment 

codes) 

 

Total amount 
Year of execution 

(last 5 years) 

Completed or 

In 

Progress? 

       

       

       

       

       

       

       

       

       

 

 

 
 

 
 

Company's Name 

 
 

 

Registration No 

 
 

Validity date 

 
 

Products qualified for 

(Please select from Part "B. Products") 

 

Please advise 

related services 

that have been 

provided 

     

     

     

     
     
     
     
     

 

Section C -  PRODUCTS 
 

 

2.Please list your Experience for the past 5 years: 

3. Please list the Customers by whom you are approved or have been approved for the past 5 years: 
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6. Please advise the Commercial and Logistic Terms which you can provide: 

 

What is your maximum production capacity in a normal working period?  

What systems do you use for capacity planning? Primavera P6, MS Project, MS office …  

  

  

  

  

 
Payment Terms:  Delivery Terms 1:  Delivery Terms 1:  Delivery Terms 1:  Delivery Terms 2:  

 
Currency:  Shipment Method 1:  Shipment Method 1:  Shipment Method 

1: 
 Shipment Method 2:  

If other, please define   

 

 

 

Section D - PLANNING & PRODUCTION CAPACITY 
 

 

3. Please list your critical components and identify number of sourcing options for each 

 
 

Month 

% of utilization of 

resources 

(production 

capacity) 

1  
2  
3  
4  
5  
6  
7  
8  
9  

10  
11  
12  

 

 
 

N 

 

Description of critical component 

 

Number of sources/vendors 

1   
   
   
   
   
   
   
   
   
   
   
   
 

4. How many customers are you currently producing for? 5. Please provide details about your storage and loading facilities 

Total No  
Total Value  
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ISO 9001 (or 

similar) 

 

ISO 14001 (or 

similar) 

 

ISO 45001 

(Or similar) 

 

ISO 50001 (or 

similar) 

 

Industry specific 

Standards 

 

Others 

 
Certifications maintained according to the latest edition of the Standards 

      

Is your above certification still valid following the last surveillance audit by the 

Certification Body? 
      

 

 

 

             
             

           

 
 

LTIFR (Lost Time Injuries Frequency Rate) = (No. of Lost Time Injuries /Manhours) x 10 

 
 

 
 

 

 

 

 

 

Section  E - QUALITY,  ENVIRONMENT & HSE 
 

 

2. Please respond to the following for Quality Management 3. Please respond to the following for Testing/Training 

4. Please provide below details for your HSE Performance 

 

 

 

 

 

 

 

 

 Others: 

2021 2020 2019 
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Year 2021 2020 2019 
Annual turnover in Million (total in company)    
Annual turnover for 1st commodity/class to be assessed    
Current ratio (Current Assets /Current Liabilities)    
Equity in %    
Creditors Days    
Debtor Days    
Liquidity/Acid Test 
 

   
 

 

Current Debt Ration    
Total Debt Ratio    

 

Banker’s Name Address IBAN SWIFT 
    

 
Would your Company provide Performance Guarantee Bonds?  

If yes to the above, in what percentage of the order?  
Would your Company accept payment retention?  

If yes to the above, in what percentage of the order?  
Would your company provide Advance Payment Bonds?  
Would your Company accept to pay reasonable performance/liquidated damages or penalties in the event of non/late performance?  
Does your company have professional indemnity insurance?  
Does your Company operate within IFRS (International Financial Reporting Standards) scheme?  
Is there a possibility of take-over or merger of your company in the next 12 months?  

If yes to the above, would such take-over or merger affect your ability to supply? (Please provide further details)  
Has your Company incurred penalties or performance/liquidated damages for non-performance in the past 3 years?  
Have you declared Bankruptcy/default in the past 5 years?  

If yes to the above please provide further details  
 

 
 

 
Area of operation 

EMEA 

(Europe/ Middle 

East/ Africa) 

APAC 

(Asia Pacific) 

NA/AMER 

(North America/ 

Americas) 

 

Preference    

Country of operation Country 1 Country 2 Country 3 Country 4 Country 5 Country 6 Country 7 Other (please specify) 
Presence         
Details of agent (if applicable)  

Name         
Website         
E-mail         
Phone         
Address         

Section F - FINANCE & CONTRACTS TERMS 
 

 

3. Please advise where you are present 
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