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Introduction
• Modern maintenance worldwide now heavily dependent on 

special tools and techniques being used for equipment 

maintenance/repair. 

• Examples: predictive maintenance involving condition monitoring, 

• reliability-centered maintenance (Gebauer, 2008), 

• design-out maintenance aiming at eliminating persistent 

maintenance problems related to poor original equipment design 

(Jain, 2013), 

• plethora of new maintenance strategies labeled as “e-

maintenance” well in place in many countries. 

• Modern e-maintenance strategies include: e-condition-based 

maintenance (e-CBM) and e-computer maintenance management 

system (e-CMMS) (Tsang, 2002; Mullera, 2008, Kumar, 2013). 

• Successful deployment of these and other systems in industry 

requires the availability of quality infrastructural inputs in the form 

of tools and techniques. 
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• Pressures of globalization also mean that emerging 
economies such as Ghana’s cannot afford to be left 
out of these developments.

• However, research on maintenance/repair issues in 
Ghanaian manufacturing generally scarce. 

• This work investigates extent of adoption and 
application by manufacturing companies in Ghana of 
modern tools and techniques for effective 
maintenance and repair of plant and machinery. 



Objective
The overall objective of the research is to provide 

insights into to the application of modern 

maintenance tools and techniques by firms in 

Ghana, highlighting both challenges and prospects 

in light of global best practices.
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Research Methodology 
Methodology

1.Random selection of 30 manufacturing companies from the
Association of Ghana Industries (AGI) register of members
for questionnaire administration.

2.Administration of questionnaire, involving both closed and
open questions.

3.Interviews, where necessary, to clarify information provided
by respondents in the questionnaire.

4.Data analysis using MS Excel and Stata10.



Research Methodology 
• Geographical distribution of respondents 
• 23.3% of respondents located in the Ashanti Region; 

76.7% in Greater Accra region. 
• 23.3% are located in Kumasi, 26.7% in Accra and 

50% in Tema. 
• Most firms in the Ashanti Region are subsidiaries of 

companies in the Greater Accra Region. 53.4% of 
respondents are large enterprises; 33.3% are of 
medium size; 13% gave no information as to company 
size.

• Characteristics and Profiles of Respondent Firms 
• Ghanaian manufacturing industry has four major 

sectors: woodworking, metal working, food 
processing, and textile/garments, representing 70% of 
manufacturing employment (Frazer, 2004). 



Results & Discussion

7

• Tools and Techniques for Maintenance / Repair 
• Tools for Maintenance / Repair 
• Respondents asked to indicate which modern devices they use 

for maintenance and repair. 

• Results (Figure 1): general application of these tools is low. E.g., 
only 26.7% of respondents use the liquid dye penetrant 
method. This situation can be attributed to: 

� Lack of need recognition: There is a general feeling that most of 
the devices are not really needed for maintenance and repair. 

� Cost and unavailability: High cost coupled with unavailability 
within Ghana of the maintenance equipment in question make 
most managers unwilling to exert effort to acquire them. Not 
surprisingly, the few companies that use these equipment are 
the larger ones. 



RESULTS & DISCUSSION

6.70%

13.30%

26.70%

3.30%

13.30%

10%

16.70%

10%

3.30%

3.30%

6.70%

10%

10%

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00%

Boroscope

Flexiscope

Liquid dye penetrant

Ultrasonic corona detector

Ultrasonic Hardness tester

Creep tester

Tension checker

Laser beam source and detector readout

Pistol grip static meter

Portable sonic resonance meter/tester

Eddy current tester

Pencil probe leak detector

Thermopile heat flow sensor

Percentage of Respondents Employing Device

D

e

v

i

c

e

s

Proportions of firms that 

employ the indicated 

devices for 

maintenance/repair work.



RESULTS & DISCUSSION
Techniques for Maintenance / Repair 
• Application of common high-end techniques for maintenance and 

repair activities low (Figure 2). Reasons similar to the above: 
• Lack of need recognition: There is a general lack of understanding of 

the place of these techniques in maintenance and repair. As such most 
maintenance personnel think the techniques are not really important. 

• Cost and unavailability: Cost of the implementing the techniques, 
worsened by their unavailability in the Ghanaian market makes most 
managers unwilling to acquire and use them. Again, the few 
companies that use these equipment happen to be the larger ones. 

• Non-retention of knowledge after training: Failure of maintenance 
staff to retain knowledge and skills after training. Barr (2000) asserts 
that the time at which Ghanaian enterprises most actively accumulate 
knowledge is when they invest in physical capital, noting that firms 
usually receive technical training and support when they import new 
equipment. 

• Insufficiency of funds allocated to the maintenance function is 
commonplace among firms. 
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DISCUSSION

• Equipment maintenance essential for guaranteeing quality in 

all production process stages (Deac, 2010); 

• Cucu & Cucu (2009) highlight an established connection 

between manufacturing technologies and tools and equipment 

maintenance. 

• The significance of tools: 

� could help deepen understanding of root causes of part and 

components failures, and 

� may answer questions regarding poor original equipment 

design may influence the type of maintenance strategy to 

adopt in some cases.
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Other Relevant Observations

1. Failure of staff to retain knowledge and skills after training

• Major challenge: failure of maintenance staff to retain knowledge and skills 
after training. May be linked to the widespread non-use of modern 
maintenance techniques. 

• Phenomenon of knowledge non-retention buttresses assertion by Barr 
(2000) that the time at which Ghanaian enterprises most actively 
accumulate knowledge is when they invest in physical capital, noting that 
firms usually receive technical training and support when they import new 
equipment.

2. Lack of Adequate Funds Committed to Maintenance

• Insufficiency of funds allocated to the maintenance function is 
commonplace among firms. A world-wide phenomenon reflecting 
managements’ lack of understanding of the importance of the maintenance 
function and its crucial impact on company profitability. 

• Connection of this to widespread non-use of modern maintenance 
techniques is direct and obvious.
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Conclusion 
• The following conclusions can be drawn. 

• Maintenance/repair activities in the manufacturing sector of Ghana are 
not characterized by the use of modern tools and techniques. 

• Reasons include: 

• lack of understanding of the relevance of these tools and 
techniques and their place in equipment maintenance. 

• lack of expertise to use and calibrate these tools and systems 

• the cost of acquiring the tools, and 

• time spent in waiting for results. 

• Most firms use a combination of maintenance strategies to suit their 
equipment and organizational culture. 

• Larger firms tend to follow standard maintenance procedures in much 
greater numbers than smaller ones. A significant number of respondents 
sublet their maintenance and repair operations to contractors and this may 
account for why some firms do no invest much in their own infrastructure. 
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Conclusion
• There is general inadequacy of maintenance staff training relating to 

installation of equipment, repair of faults and general application of 
modern systems. 

• Sound tools/techniques infrastructure could help deepen understanding 
of root causes of component failures, and may answer questions 
regarding poor original equipment design to influence type of 
maintenance strategy to adopt to improve the overall system. 

• Manufacturing firms need to invest in modern systems incorporating 
modern tools and techniques. 

• The study contributes originality to the field of maintenance engineering 
in Ghana since the issues investigated have tended to be neglected by 
Ghanaian industry.

• The GhIE could develop continuing training programmes on modern 
tools/techniques for maintenance/repair to sensitize firms
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