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Abstract

	
Aims: This study aimed to assess the degree to which in-house and contract maintenance practices are implemented in roofing sheet manufacturing firms located within the Kumasi Metropolis of Ghana, and to identify the factors that influence these firms' decisions to adopt specific maintenance strategies.  
Study design: The study utilized a descriptive design.  
Place and Duration of Study: The research was conducted in the Kumasi Metropolis of the Ashanti Region, Ghana, from February to October 2024.  
Methodology: A survey was conducted involving all 13 roofing sheet manufacturing companies, which represent the complete set of such firms. Data were analyzed with Microsoft Excel [Version 19], and the results were displayed in tables and charts.  
Results: The findings of the study indicated that contract maintenance is utilised by nearly all roofing sheet manufacturing companies in Kumasi. Additionally, it was found that in-house maintenance practices are employed for particular equipment. The study also revealed that contract maintenance is preferred in scenarios that require external expertise or specialised maintenance equipment. Furthermore, it was determined that all roofing sheet manufacturing companies in Kumasi utilise both in-house and contract maintenance for their machinery.  
Practical Implications: Maintenance strategies have significant practical implications for companies, especially those involved in manufacturing, infrastructure, energy, logistics, or any sector where equipment reliability is critical. The choice and implementation of maintenance strategies can directly impact operational efficiency, cost control, safety, compliance, and competitiveness.

Conclusion: Based on this study's findings, both in-house and contract maintenance are crucial for the upkeep of company equipment. Nevertheless, contract maintenance is predominantly favoured for tasks necessitating external expertise or specialised maintenance tools. This research's outcomes can serve as a useful resource for stakeholders and companies in developing maintenance policies for their equipment. This study is limited in scope to roofing sheet manufacturing companies within the Kumasi Metropolitan Area in Ghana. It is suggested that future research should be extended nationwide to obtain a comprehensive overview of the maintenance strategies of all roofing sheet manufacturing companies in Ghana.
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1. INTRODUCTION 
“Maintenance involves the consistent and organized actions taken to keep equipment, machinery, infrastructure, or assets in optimal operating condition, which helps prevent or reduce failures” [1]. The economic well-being and quality of life in any country depend on the availability of goods and services [1, 2]. In developed nations, these are supplied by vibrant local manufacturing industries. Manufacturing can be described as a sequence of processes that convert raw materials into more valuable goods or products, effectively increasing the worth of a material through transformation [2]. “Manufacturing firms are primarily organizations aimed at earning profits by producing goods for the market. The success of these companies hinges on having either a cost advantage or a value advantage, and ideally both. “Mechanization and automation represent one method to attain these advantages and are increasingly influencing the configuration of contemporary manufacturing firms” [3]. However, “both mechanization and automation require substantial capital investment, which necessitates that plants produce high-quality products efficiently and effectively to justify the costs. As a result, maintenance plays an essential role in this scenario, safeguarding product quality along with plant availability, safety, and efficiency” [4]. Over the years, “the impact of maintenance on productivity and profitability has considerably increased” [3, 5]. Proper maintenance of equipment can significantly lower expenses related to manufacturing equipment through ongoing cost reduction efforts in maintenance activities [9]. Manufacturing companies have experienced notable shifts in their maintenance practices [10]. “To thoroughly assess the state of maintenance for manufacturing equipment in developing countries, it is crucial to comprehend the history, methodology, manufacturing processes, technical specifics, and the viewpoints of stakeholders. Maintaining high-quality production and manufacturing equipment is essential for the success of any organization. Maintenance involves "efforts that include various technical and administrative actions to keep a physical asset operational or restore it to a condition where it can fulfill its necessary functions” [11, 12]. “Maintenance consists of two separate activities: technical actions associated with maintenance engineering, which pertain to the actual tasks performed on the equipment, and administrative activities related to maintenance management, which focus on the governance aspects of maintenance. Achieving successful results relies on effective collaboration between these two domains. Maintenance management has become widely embraced and has developed into a key factor for boosting overall productivity in industrial organizations” [13].
Maintenance is increasingly important for a company's competitiveness [10]. “Neglecting maintenance leads to equipment failures, costly repairs, accelerated deterioration, and reduced production. Equipment management optimizes operations by focusing on efficiency and quality [14], aiming for value enhancement through effective planning and management, where value is tied to cost and quality. When deciding between contract and in-house maintenance, cost and quality are key” [14]. The service provision method that yields the best value should be favored over the lowest cost option [15]. However, the reasons companies should contract maintenance often differ from their actual motivations [18].
“Businesses opt for maintenance contracts to concentrate on core functions, cut costs, utilize specialized expertise, and accelerate market entry” [19]. “Cost reduction, focus on core tasks, and flexibility are key factors in this decision” [20]. “The impetus for contract maintenance spans financial, business, technical, and political considerations [21]. While strategic outsourcing offers benefits beyond cost savings, some motivations may not correlate with improved company performance” [21].
“Contract maintenance offers several benefits, including creating competitive barriers, improving returns on internal resources, and enabling more effective use of external firms while minimizing risk” [22]. Beyond focusing on core activities, contract maintenance facilitates strategic scaling, disruptive innovation, and strategic repositioning [23]. “Researchers have identified justifications such as cost savings, converting fixed costs to variable expenses, and maximising returns from external services” [19, 21].
“Outsourcing maintenance presents various risks, potentially stemming from both external providers and the organisation itself” [24]. These “risks can manifest immediately or years after implementation (ibid). Key drawbacks include loss of knowledge and over-reliance on external entities. While risk classifications vary [18], displaced employees may face reassignment within the contracting firm, internal role changes, or layoffs” [25]. Furthermore, “outsourcing could negatively impact the morale of remaining staff [26], who may feel insecure and perceive a lack of management support (ibid). This uncertainty, in the absence of a clear outsourcing strategy, can decrease productivity and encourage skilled workers to seek alternative employment”.

Effective maintenance strategies are crucial for ensuring the reliability, safety, and efficiency of industrial systems and equipment. Organisations adopt various maintenance approaches depending on operational goals, asset criticality, and available resources. The main strategies include reactive, preventive, predictive, proactive, and reliability-centred maintenance.
Reactive maintenance, also known as "run-to-failure," involves fixing equipment only after it breaks down. While it has low initial costs, this approach can lead to unplanned downtime and higher long-term expenses [48]. In contrast, preventive maintenance is scheduled at regular intervals to prevent failures, regardless of equipment condition. This method improves reliability but can result in unnecessary maintenance if not well-optimised [49].
Predictive maintenance uses real-time data and condition-monitoring technologies such as vibration analysis and thermal imaging to identify potential failures before they occur. It minimises downtime and maximises equipment life, though it requires significant investment in sensors and analytics [50]. More advanced still is prescriptive maintenance, which leverages AI and machine learning to not only predict failures but also recommend specific actions. While highly efficient, its complexity and cost can be prohibitive for smaller operations.
Proactive maintenance focuses on identifying and eliminating root causes of failure, aiming for long-term system reliability. Similarly, Reliability-Centred Maintenance (RCM) is a structured process that determines the most appropriate maintenance strategy for each asset based on its function, failure modes, and criticality [51].
The study aims to ascertain the extent to which roofing sheet manufacturing firms in the Kumasi Metropolis of Ghana practice in-house and contract maintenance in their companies and to identify the factors that influence these firms' decisions to adopt specific maintenance strategies.  


[bookmark: _Toc3106854]2. Materials and Methods
2.1 Research Design
[bookmark: _Toc499553402][bookmark: _Toc3106867]This study used a “descriptive research design” to investigate equipment maintenance strategies among all 13 registered roofing sheet companies in the Kumasi Metropolis. A descriptive approach was chosen for its directness in assessing company characteristics using standardised measurements. Data was collected through structured questionnaires with closed-ended questions and corroborated by interviews with managers from each company. Questionnaires were distributed to all companies, ensuring that the entire population was surveyed, thus eliminating the need for sampling.

2.2 Sampling Technique and Sample Size Determination
[bookmark: _Toc499553403][bookmark: _Toc3106868]This study focuses on the 13 roofing sheet manufacturing companies registered with the Factories Inspectorate Division of the Ministry of Trade and Industry in the Kumasi metropolis as of March 7, 2024. Maintenance managers (or equivalent) from each company, considered key informants, were surveyed on all study variables. The study covered 52 key staff members of all the targeted companies who are directly involved in the maintenance operations of their companies. Out of the 52 questionnaires distributed, 40 were returned, yielding a 77% response rate, while 12 were unreturned (23%). The 77% response rate is significant to this study.

2.3 Data Collection
[bookmark: _Toc499553404][bookmark: _Toc3106869][bookmark: _Toc427687259]Data collection used primary and secondary sources. Primary data on machinery maintenance was gathered via surveys and interviews with managers and engineers. Secondary data, obtained from literature reviews of handbooks, textbooks, and journal articles, identified factors influencing manufacturing outsourcing decisions. Structured questionnaires and scripted interviews collected qualitative and quantitative primary data to determine outsourcing extent, drivers, and impact on maintenance quality. Face-to-face interviews further explored decision-making. Unscheduled repair frequency indicated maintenance quality, as pre-testing hindered cost and expenditure data collection.
2.4 Analysis of Results
Data from questionnaires and on-site interactions were analysed using various methods and hypotheses. Individual responses were transformed into common opinions. Quantitative data from questionnaires were analyzed using “Levene's t-test, Chi-Square test with regression”, and “Analysis of Variance” to demonstrate relationships, directions, and significance among variables. “Descriptive statistics” summarised the survey data.
2.4.1 Chi-Square Test for Independence
The “Chi-Square Test for Independence” analyses the relationship between two categorical variables in a contingency table. It was used to examine the relationship between maintenance service delivery approach and several categorical variables (cost savings, insufficient equipment/tools, inadequate staffing, lack of qualified personnel, advantages of better external services, and reallocating resources to other activities to enhance quality requirements) by computing values using the formula below.
                                                                                                              Eq. 1
Where the subscript
 “n” [represents] the degree of freedom and it is the number of different values or classes,
 “O” represents the observed frequencies,
 ‘‘E” represents the corresponding expected value,
 ‘‘Σ’’ summation made over all entries in the tables. 

The null hypothesis for each scenario stated that “the method of delivering maintenance services and the variable of interest are unrelated,” utilizing a significance level of 0.05. A multiple linear regression analysis was conducted to explore the factors that affected the probability of maintenance being contracted within the industry.
2.4.2 The Levene T-test
The Levene T-test is an inferential statistic used to assess the quality of variance for a variable calculated for two or more groups
“[image: ]”

Where;
“K represents the number of distinct groups that the sampled cases are categorised into”.  
“Ni denotes the number of cases found in the ith grou”.  
“N signifies the overall number of cases across all group”.  
“Yii indicates the value of the measured variable for the ith case belonging to the ith grou”.

2.4.3 Regression analysis
Regression analysis is to determine exactly how factors influence the choice. This is done using the regression equation: y = a + bx 

[image: ]

Where;
“x and y represent the variables”.  
“b indicates the regression coefficient”.  
“a denotes the intercept of the regression line on the y-axis”.  
“N refers to the total number of values or elements”.  
“X1 is the initial score”.  
“Y1 is the subsequent score”.

 [image: ] 
“[image: ] denotes the sum of the first score”.  
“[image: ] indicates the sum of the second score”.  
“[image: ] represents the sum of the squares of the first scores”.

2.4.4 The test of significance
Significance tests, such as normality tests and t-tests for means and differences between means, assess the confidence level of a variable's outcome. These tests evaluate hypothesized variables, including cost savings, resource allocation, staffing, and quality improvements, using appropriate statistical tools to determine means and differences in means.

“t = “
                                                                                                                                      Eq.(2.4)
Normal test, “t =  “
                                                                                                                                      Eq.(2.5) 
             
3. Results and Discussions
[bookmark: _Toc499553411][bookmark: _Toc3106876]3.1 The Practice of In-house and Contract Maintenance in the Roofing Sheet Industry
The results indicated that every participant engaged in both in-house and contract maintenance within their organizations, with in-house maintenance occurring more frequently, accounting for 75% of the responses, while contract maintenance is performed occasionally, capturing 100% of the responses. Details can be found in Table 1.
[bookmark: _Toc3107007]
Table 1: Frequencies of In-house and Contract Maintenance

	Maintenance practiced
	once in a while
	regularly
	

	Frequency of in-house maintenance  
	      10
	   30
	

	Frequency of outsourcing maintenance
	      40
	    0
	



Based on the findings, the prevalent maintenance contract type focuses on specific tasks within a project, rather than long-term agreements. This approach is favoured when in-house teams cannot adequately handle maintenance needs, as it's believed to provide the best value. Roofing sheet maintenance operators noted that contracted companies use their resources and bear the risk of inefficiencies, highlighting key factors driving the adoption of contract maintenance.

3.2 Factors Influencing the Decision to Contract Maintenance
Most participants agreed that several factors influence the decision to contract for maintenance services. Key factors include the availability of specialised skills, current employee workload, and, for over 90% of respondents, cost savings. Critically, all respondents cited insufficient staffing, lack of equipment, and the need to allocate resources elsewhere as reasons to contract (Figure 1). This reinforces the idea that companies selectively outsource maintenance based on the machinery involved. Outsourcing specific, heavily utilised equipment may occur due to cost and personnel shortages, highlighting the need for external maintenance to mitigate potential downtime and productivity impacts from unplanned maintenance delays.


      
[bookmark: _Toc3107061][bookmark: _Toc500744728][bookmark: _Toc3107009]                         Figure 1: Percentage Response to Factors Influencing Contract Maintenance 

This analysis reveals that factors influencing contract maintenance can predict the importance of outsourcing for companies. The model is significant (F = 0.012, R² = 0.441), explaining 44.1% of the variance. Cost saving is the only significant predictor, accounting for over half the result. A tolerance value of 0.4 indicates that cost saving explains 60% of the variance not predicted by other factors, suggesting it is not affected by multicollinearity.

Table 2: Regression Analysis Of Rating of The Importance of Contracting Against The Factors That Influence The Decision To Outsource Maintenance.

	ANOVAa
	
	Sum
of 
Squares
	df
	Mean Square
	F
	Sig.

	Model
	
	
	
	
	
	

	1
	Regression
	7.764
	8
	0.97
	3.059
	.012b

	
	Residual
	9.836
	31
	0.317
	
	

	
	Total
	17.6
	39
	
	
	



	a Dependent Variable: rating of outsourcing importance

	b Predictors: (Constant), improve quality requirement, better external services, focus resources on other activities, 
cost saving, lack of equipment/tools, lack enough staff, lack qualified staff, increase speed of implementation.



	[bookmark: _Toc500744729][bookmark: _Toc3107010]




Table 3 Variables With Significant Chi Square P Values


	Chi Square with Significance
Factors
	Pearson 
Chi-square  
p- value

	Qualified staff against lack of qualified staff
	0.08

	Qualified staff against cost saving (contract maintenance)
	0.000

	Enough staff against better external services
	0.041

	Benefit of internal services against cost saving (contract maintenance)
	0.02

	Better internal services against lack of qualified staff
	0.042

	Better internal services against better external services
	0.013

	Better internal services against lack of equipment/tools
	0.028

	Focus resources on company against better external services
	0.007

	Focus resources on company against improve quality requirement (contract maintenance)
	0.003

	Increase speed of implementation against cost saving (contract maintenance)
	0.047

	Risk sharing against cost saving (contract maintenance)
	0.028

	Risk sharing against better external services
	0.035



[bookmark: _Toc500744730][bookmark: _Toc3107011]
Table 4 Symmetric Measures for Qualified Staff Against Lack of Qualified Staff

	Symmetric Measures
	            Value
	Asymp.             Std.
Errora
	Approx.                   Tb
	
	Approx. Sig.

	Nominal by Nominal
	Contingency Coefficient
	0.439
	
	
	
	0.008

	Interval by Interval
	Pearson's R
	0.461
	0.133                                                                
	3.204
	
	.003c

	Ordinal by Ordinal
	Spearman Correlation
	0.372
	0.151
	2.469
	
	.018c

	N of Valid Cases
	40
	
	
	
	



	a Not assuming the null hypothesis.

	b Using the asymptotic standard error assuming the null hypothesis.

	c Based on normal approximation.



[bookmark: _Toc500744731][bookmark: _Toc3107012]The decision to outsource maintenance is significantly influenced by the availability of qualified personnel, which impacts both internal maintenance costs and overall cost reduction strategies. This relationship is strong, as cost reduction is a primary driver in the outsourcing decision. Outsourcing becomes financially attractive when internal costs, such as employee training and associated productivity losses, outweigh the benefits of in-house maintenance. Statistical significance, consistently above 0.5 (Table 5), further underscores this relationship.
Table 5 Symmetric Measures for Qualified Staff Against Cost Saving for Outsourced Maintenance

	Symmetric Measures
	Value
	Asymp. Std.
Errora
	Approx. Tb
	Approx.
 Sig.

	Nominal by Nominal
	Contingency Coefficient
	0.598
	
	
	0

	Interval by Interval
	Pearson's R
	0.718
	0.115
	6.36
	.000c

	Ordinal by Ordinal
	Spearman Correlation
	0.57
	0.148
	4.273
	.000c

	N of Valid Cases
	40
	
	
	



	
a Not assuming the null hypothesis.

	b Using the asymptotic standard error assuming the null hypothesis.

	c Based on normal approximation. 




[bookmark: _Toc500744732][bookmark: _Toc3107013]Adequate staffing levels significantly correlate with improved performance of external services, influencing decisions regarding in-house maintenance versus outsourcing. While some organisations adopt a lean operational model that necessitates outsourcing to optimise efficiency, the companies examined in this study tend to employ a more balanced approach. Their implementation of a hybrid maintenance management system results in selective outsourcing practices.

Table 6 Symmetric Measures for Enough Staff Against Better External Services

	

	Symmetric Measures
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Contingency Coefficient
	0.371
	
	
	0.041

	Interval by Interval
	Pearson's R
	0.369
	0.153
	2.451
	.019c

	Ordinal by Ordinal
	Spearman Correlation
	0.297
	0.138
	1.917
	.063c

	N of Valid Cases
	40
	
	
	



	a Not assuming the null hypothesis.

	b Using the asymptotic standard error assuming the null hypothesis.

	c Based on normal approximation.




[bookmark: _Toc500744734][bookmark: _Toc3107014]Cost savings significantly influence the choice to contract maintenance (0.02). This correlation is statistically significant (all values > 0.5), demonstrating a strong link between these variables (Table 7). Therefore, companies must carefully evaluate the cost savings of outsourcing versus managing maintenance internally. This analysis strongly suggests that the likelihood of respondents selecting both variables is high and not random. Companies reporting better internal services also showed a statistically significant connection with a shortage of qualified personnel, impacting the outsourcing decision.

Table 7 Symmetric Measures for Benefit of Internal Services Against Cost Saving for Outsource Maintenance
	Symmetric Measures
	      Value
	    Asymp.
      Std. 
      Errora
	    Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Contingency Coefficient
	          0.55
	
	
	0.002

	Interval by Interval
	Pearson's R                                 
	
	0.141
	5.319
	.000c

	Ordinal by Ordinal
	Spearman Correlation
	0.577
	0.164
	4.355
	.000c

	N of Valid Cases
	40
	
	
	

	a Not assuming the null hypothesis.

	b Using the asymptotic standard error assuming the null hypothesis.

	c Based on normal approximation.



[bookmark: _Toc500744735][bookmark: _Toc3107015]
A significant Chi-square value of 0.042 indicates an association between the variables, but the relationship is weak. This is likely because companies prioritize effective in-house maintenance to leverage internal services, using outsourcing as a secondary solution. While a shortage of qualified personnel might be a factor, it appears less critical due to the nature of the internally managed equipment.



Table 8 Symmetric Measures for Better Internal Services Against Lack of Qualified Staff

	Symmetric Measures
	Value
	Asymp. Std. 
Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Contingency Coefficient
	0.37
	
	
	0.042

	Interval by Interval
	Pearson's R
	0.391
	0.1
	2.62
	.013c

	Ordinal by Ordinal
	Spearman Correlation
	0.374
	0.143
	2.487
	.017c

	N of Valid Cases
	40
	
	
	

	a Not assuming the null hypothesis.

	b Using the asymptotic standard error assuming the null hypothesis.

	c Based on normal approximation.

	Interval by Interval
	Pearson's R
	0.086
	0.061
	0.533
	.597c

	Ordinal by Ordinal
	Spearman Correlation
	0.289
	0.145
	1.858
	.071c

	N of Valid Cases
	40
	
	
	

	a Not assuming the null hypothesis.

	b Using the asymptotic standard error assuming the null hypothesis.

	c Based on normal approximation.



People who thought that focusing resources internally was a key factor in maintaining in-house maintenance showed a significant connection (0.007) in Table 9 with those who believed that the presence of better external services warranted outsourcing maintenance. While the significance level of this relationship is important, the analysis of symmetric measures revealed that the strength of this connection is fairly weak.
[bookmark: _Toc500744738][bookmark: _Toc3107018]
Table 9 Symmetric Measures for focusing resources on the company against better external services 

	Symmetric Measures
	Value
	Asymp. Std.
 Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Contingency Coefficient
	0.446
	
	
	0.007

	Interval by Interval
	Pearson's R
	0.19
	0.276
	1.192
	0.241c

	Ordinal by Ordinal
	Spearman Correlation
	0.025
	0.21
	0.155
	0.878c

	N of Valid Cases
	40
	
	
	

	
a Not assuming the null hypothesis.

	b Using the asymptotic standard error assuming the null hypothesis.

	c Based on normal approximation.


[bookmark: _Toc499553412][bookmark: _Toc3106877]4.4 Outsourcing Performance in the Industry 
[bookmark: _Toc499553413][bookmark: _Toc3106878]The execution of contract maintenance has significantly enhanced within manufacturing firms in Ghana, particularly roofing sheet manufacturers based in Kumasi, as shown in Table 9. This improvement is particularly evident in situations where it is not financially viable for a company to acquire specific equipment and tools. Furthermore, to import certain maintenance equipment and tools into the country, there are frequently specific permits or licenses required, underscoring the need to outsource maintenance to firms that have the necessary tools. It was also observed that when companies do not have access to equipment, even when available in the open market, subcontracting maintenance to other businesses with the right equipment becomes essential. Cost considerations such as employee salaries, office space expenses, and other related costs concerning staff welfare, training, and development play a crucial role in determining the effectiveness of maintenance contracts within organisations.
4.5 Effects of Outsourcing Maintenance
The degree to which previously assumed factors related to contract maintenance showed notable polarisation and contrasting views among respondents who either supported or opposed the idea. This indicates that there are intense and conflicting sentiments that could arise from individual experiences or insights. Figure 2 effectively depicts this polarisation and reinforces the scenario outlined earlier.


[bookmark: _Toc3107062]Figure 2 Percentage response to the effect of outsourcing maintenance

4. Conclusion
This research aimed to examine the upkeep practices of machinery within production and manufacturing businesses in Kumasi, Ghana, focusing specifically on comparing in-house maintenance to contract maintenance. The study sought to understand the extent of contract maintenance use among roofing sheet manufacturers in Kumasi and evaluate how these practices correspond with those in other regions. The results indicated that roofing sheet manufacturing firms in Kumasi utilise both in-house and contract maintenance approaches, primarily due to the differing complexities of their machinery. The research also showed that companies often choose contract maintenance when they need outside expertise, specialised maintenance equipment, or when they are looking to cut costs. Nevertheless, many firms appear satisfied with their current maintenance practices and have not comprehensively evaluated their maintenance culture or its potential effects on production efficiency and equipment performance. This is partially attributed to a lack of maintenance documentation and a limited application of advanced data analytics, which are essential for creating predictive insights. Because these businesses use a combined maintenance strategy that differs in intensity and application across various machinery types, the true state of their maintenance procedures is still unknown and potentially deceptive. The implementation of advanced data analytics that can provide predictive insights and scenarios is essential to improving maintenance practices in Ghanaian manufacturing firms. This study is limited in scope to roofing sheet manufacturing companies within the Kumasi Metropolitan Area in Ghana. it is suggested that future research should be extended nationwide to obtain a comprehensive overview of the maintenance strategies of all roofing sheet manufacturing companies in Ghana.
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Cost saving 	SD	D	N	A	SA	0	0	10	10	80	Lack of qualified staff/ Incompetent Staff	SD	D	N	A	SA	0	0	0	40	60	Lack of enough staff	SD	D	N	A	SA	0	0	0	27.5	72.5	Benefit from better external services	SD	D	N	A	SA	0	2.5	0	57.5	40	Lack of equipment/ tools	SD	D	N	A	SA	0	0	0	2.5	97.5	Focus resources on other activities	SD	D	N	A	SA	0	0	0	7.5	92.5	Increase the speed of implementation	SD	D	N	A	SA	0	0	2.5	12.5	85	Improve quality requirement	SD	D	N	A	SA	0	2.5	0	7.5	90	



Percentage response to effect of outsourcing maintenance
Loss of critical knowledge and competence of the company	SD	D	N	A	SA	100	0	0	0	0	Risk of dependency	SD	D	N	A	SA	92.5	5	2.5	0	0	Loss of morale from existing workers	SD	D	N	A	SA	72.5	2.5	0	0	25	Low operational cost	SD	D	N	A	SA	32.5	0	0	32.5	35	Increased operational cost	SD	D	N	A	SA	40	5	5	27.5	22.5	Increase in turnover/lay-offs 	SD	D	N	A	SA	2.5	0	0	2.5	95	Quality output	SD	D	N	A	SA	0	0	0	2.5	97.5	Loss of internal coherence	SD	D	N	A	SA	12.5	0	0	7.5	80	Increase company’s innovativeness	SD	D	N	A	SA	22.5	2.5	0	5	70	Cost saving 	SD	D	N	A	SA	0	0	0	12.5	87.5	Customer perception affected	SD	D	N	A	SA	7.5	0	0	12.5	80	
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