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Abstract

The remanufacturing concept was initially proposed under the United Nations Projects GLO/80/004
and GLO/84/007, as a means of achieving economic and social benefits through sustainable resource
recovery activities in developing countries. Remanufacturing is particularly applicable to developing
countries because it requires less capital and fewer labour skills than that of original equipment
manufacturers. Whereas the benefits seem more relevant to developing countries, it appears that
remanufacturing is still in its infancy for many countries in this category. For instance, the majority of
the remanufacturing case studies have been conducted in the developed countries, with only a few in
India, China and Malaysia. Most of these case studies are however, industry-based and fall short in
determining why remanufacturing, especially medical equipment remanufacturing, has not been
taken up by many developing countries given its prospects. This study therefore intends to address
this gap by exploring the factors potentially hindering medical equipment remanufacturing in
developing countries in order to provide relevant information to facilitate the decision to implement
medical equipment remanufacturing in such settings where the practice is rare.

A two-phase sequential mixed methods design based on both the Technology Development and
Behavioural intentions theories is adopted. The first phase investigates potential factors affecting the
purchase intentions for remanufactured medical equipment. The second phase elaborates the
findings of the first phase and suggests a new approach to assessing remanufacturing capability.
Participants in both stages are recruited from the Nigerian health sector. Inputs in the first study phase
are collected using structured questionnaires that also provide spaces for further explanation while
the second phase data are gathered through interview administered using a questionnaire.

The results show that perceived risk indirectly impacts negatively, on the potential purchase intention
for remanufactured medical equipment through perceived benefit and subjective norm. The risk
perception is aggravated by lack of production/technical expertise as well as poor institutional
effectiveness with respect to regulation.

Keywords: Medical equipment remanufacturing, Developing countries, Health technology, Medical
equipment availability.

Introduction

The concept of remanufacturing is gaining greater popularity as an important tool for achieving
circular economy. Most related studies have therefore, focused on the achievement of cleaner
environment through reuse of parts as practiced in the process of product remanufacturing. However,



the application of remanufacturing as a means of increasing access to essential equipment and
machines such as medical equipment has been massively under researched.

Medical equipment are crucial in the diagnosis, treatment and management of diseases and adverse
health conditions. The impact of lack of access to life-saving medical equipment is more pronounced
in developing countries where high mortality rates are recorded over preventable diseases and health
conditions. The extent of the poor medical equipment availability in developing countries is indeed,
alarming given that developed countries which make up just about 18% of the global population
account for 85% of the global demand for medical equipment and 84% of the world’s resources
devoted to health [3, 24, 25]

The poor access to medical equipment in developing countries is caused by many factors among which
are lack of fund, lack of maintenance skills and lack of spare parts and consumables. Some medical
equipment are so expensive that the government of many developing countries would be unable to
afford them. In many developing countries, healthcare is paid out of pocket whereas people live in
poor economic conditions with corresponding poor purchasing power. This increases the reluctance
towards seeking professional health care and consequently, decreases the profitability of investing in
the purchase of medical equipment. Lack of skilled operatives and maintenance persons also imply
that even the available equipment may not be sustainable.

Remanufacturing was initially seen as a means of increasing access to cost effective products for the
developing countries [19]. However, most studies in remanufacturing have focused on industry case
studies as means of improving the actual remanufacturing process. Only a few studies have aimed to
stimulate the implementation of remanufacturing in a setting where its practice is poor and to apply
it as a means of increasing equipment availability. Eze, et al. [5] proposed a definition for
remanufacturing which captures the major needs of the developing countries with respect to
improving access to medical equipment. The current study highlights the factors that potentially affect
medical equipment remanufacturing. It is guided by the theory of technological development
according to Sanjaya [12] which holds that incentives and capability interacting within an institutional
and policy framework determines the extent of technological development. Since the main source of
incentives for a potential medical equipment remanufacturer is profitable sales, this study will first
identify the factors affecting purchase intentions for remanufactured medical equipment. This is
because purchase intention affects willingness to pay (WTP) which then affects profitability.
Subsequently, it will provide a framework for analysing the capability to conduct medical equipment
remanufacturing.

Factors Affecting Consumers’ Willingness to pay for Remanufactured

products

Consumers’ willingness-to-pay (WTP) for a remanufactured product is a fraction of their WTP for the
corresponding new product, and this fraction, called discount factor, is often assumed to be constant
among consumers [10]. The WTP is influenced by consumers’ perceptions and is a key indicator of the
product’s marketability [13]. Perception according to the Cambridge English dictionary refers to a
belief or opinion held by many people and which is based on their impression about things. The
ultimate implication of these beliefs or opinions in relation to remanufactured products is the
determination to either purchase a remanufactured product or settle for alternatives. Thus, the
understanding of consumer perceptions and behaviour is important to the success of closed loop



supply chains since their roles include accepting and paying for the products as well as inserting used
products into the reverse chain of the CLSC [7].

Consumer WTP affects the potential profit derivable from remanufacturing endeavour. The higher the
consumer purchase intention, the higher the profit for the remanufacturers even if they are in
competition; conversely, lower WTP negatively affects the industry even if government subsidies are
available [21]. Li and Guide express WTP in terms of percentage reduction in price [13] and used it to
analyse the possibility of cannibalisation of new product sales by remanufactured products. The
scholars note that remanufactured consumer goods were on the average, auctioned at 15.3% lower
price than new ones unlike remanufactured commercial products that were auctioned at 9.7% lower
price and whose bidding history revealed significant price overlap for new and remanufactured
alternatives. But another study finds that consumers display significant variability in terms of the
discount they expect on remanufactured products [1]. Abbey and fellow researchers note that the
variability is due to the customers’ perceived quality risk, that is, the probability that the
remanufactured product would still have residual unaddressed functional and cosmetic defects.
Hazen [8] found that both perceived quality and consumers’ ambiguity tolerance could predict the
willingness to pay for remanufactured products. The author presents ambiguity tolerance as the
propensity to regard ambiguous situations as desirable. The opposite of ambiguity tolerance was
called ambiguity aversion. According to the scholar, ambiguity tolerance and aversion are measure
the extent to which the potential user is willing to accept possible risks associated with using
remanufactured product.

Factors Affecting Potential Purchase Intentions for Remanufactured
Products

Since purchase intention is of primary interest in understanding willingness to pay, this section will
focus on it. Wang [23] proposed a framework for studying how user perceptions influence the decision
to purchase remanufactured products. The framework, tested using inputs from participants drawn
from China integrates the Theory of Planned behaviour, Theory of perceived risk as well as product
knowledge and perceived benefits. The results show that purchase attitude has the greatest positive
correlation with purchase intention, followed by perceived behavioural control and by subjective
norm while product knowledge is negatively correlated. According to the results, perceived benefit
and perceived risk do not have direct influence on purchase intention but indirectly, through purchase
attitude such that perceived risk has a negative impact while the impact of product knowledge is
positive. In addition, product knowledge was also shown to influence purchase attitude. Key terms
affecting purchase intention according to this study are perceived risk, perceived benefit, perceived
behavioural control, purchase attitude and product knowledge.

Matsumoto et al [14] have also studied consumer perceptions relating to the purchase of
remanufactured products in Japan and the United States of America using scales adapted from Wang
[23].These include scales for assessing knowledge of the remanufactured automobile parts, perceived
benefits and risks associated with the use of remanufactured product as well as price consciousness
was assessed. Their results show that all the highlighted factors influenced consumer purchase
intentions.



Hazen et al. [7] applied the push-pull-mooring theory of migration to the study of consumer switching
intentions from new to remanufactured products. According to the theory, push factors drive
potential consumers away from using the new products which for instance, may be overly priced. This
challenges them to seek other low-cost options, which remanufacturing can offer. Pull factors on the
other hand, tend to draw potential consumers towards using remanufactured products. These include
government policies and standardisations and regulations which serve to boost confidence in
remanufactured products. Mooring factors are micro-level factors such as personal, social and cultural
values which contribute to migration. The authors regard consumer attitude towards purchasing
remanufactured products as mooring factors and found that it correlates positively with switching
intentions and at the same time, moderates environmental benefits, government incentives and price.

Clearly, certain themes recur in the research works cited above. These include knowledge of
remanufactured products, value, risk, ambiguity tolerance, theory of planned behaviour, perceived
benefits, cost or price and purchase attitudes towards remanufactured products.

Determinants of Purchase Intentions for Remanufactured Medical
Equipment

In this section, the factors affecting the purchase intention for remanufactured products are analysed
in relation to remanufactured medical equipment and the reality in developing countries. Perceived
quality issues will be captured by the perceived risk since quality risk is just an aspect of the overall
risk in Wang et al. [23]. Similarly, it is assumed that the value and knowledge of a remanufactured
product is embedded in its perceived benefits. Moreover, Wang et al. [22] found that both perceived
value and trust for remanufactured products depend on product knowledge, that is, the consumer’s
awareness of specific information relating to the product. We regard such knowledge as perceived
benefits of remanufactured products. Thus, this study considers only perceived risks, perceived
benefits, purchase attitude, perceived behavioural control and subjective norms as factors that may
affect the purchase intention for remanufactured medical equipment. The following analysis informs
the ensuing hypotheses.

Perceived risks

Peoples’ impressions about remanufactured products usually include risk concerns. Risk concerns are
an implication of the fact that many consumers do not trust the remanufacturing process as they do
not know the products’ overall age, quality control measures in place at the industry as well as
components which have been replaced or reworked. Consequently, they are not absolutely convinced
that the quality of remanufactured products would like that of new equivalents [8].

Governments in some countries make effort to standardise remanufacturing practice across
industries, to boost potential consumers’ confidence in the products. A typical example is the
provision of a definition for remanufacture in the British Standards. Developed countries’” medical
device industries are also heavily regulated to ensure that only high-quality equipment capable of
providing safe and effective service gain access into the market. Regulations specify acceptable
terminology and requirements to ensure safety and effectiveness of medical equipment in these
countries.

Medical device regulations are however, either weak or inexistent in many developing countries [5].
Without strong regulatory presence, it may be difficult for one to be convinced that medical



equipment have been remanufactured according to relevant standards of quality. Such lack of
conviction may result in increased risk perception for remanufactured medical equipment.

Perceived risk relates to uncertainty and gravity of resultant outcome due to the purchase of an item
which inhibits purchase behaviour. According to Wang, it is multidimensional and includes
performance, financial risks, time risks, safety risk and social risks. [23]. From Wang’s perspective,
perceived risks associated with purchasing remanufactured medical equipment would include the
following:

e Safety risk refers to the probability that a remanufactured medical equipment results in
threat to the life of the user.

e Time risk is a measure of time spent during pre-purchase planning and in actually purchasing
a remanufactured medical equipment which eventually fails to serve as pre-planned. One of
the important phases in medical device lifecycle is the pre-purchase phase. During this phase,
important decisions concerning the suitability of the proposed equipment are made. Such
decisions include determination of the proposed equipment’s capacity to deliver quality and
safe care, cost/benefit analysis and ease of integration to existing system. These tasks cost a
lot of time and premature failure of the purchased equipment would amount to a wasting the
time.

e Performance risk is an aspect of quality risks and refers to a potential consumer’s uncertainty
that a remanufactured medical equipment would not fail prematurely or deliver poor quality
service; but instead, perform exactly as claimed, that is ‘as good as new’.

e Financial risk is the uncertainty associated with deriving equivalent utility for the monetary
investment in purchasing the remanufactured medical equipment. It would be a financial loss
to purchase an equipment which would not serve as long as it is required to at least, break
even on the funds invested in purchasing it.

Developing countries lack even the basic medical equipment. In addition, healthcare in many
developing countries is usually provided by privately funded hospitals that can be profit driven [18] or
unaffordable due to poverty in poorer countries. Moreover, many health care providers have also
used second hand and refurbished equipment; it is therefore likely that the perceived risk associated
with remanufactured medical equipment would not directly impact its purchase intention given that
it promises to be of high quality and to provide post sales technical support [6]. However, lack of
remanufacturing awareness and weak regulatory system may weaken individuals’ potential trust in
remanufactured medical equipment as is the case with remanufactured all products [22].

Perceived Benefit

Benefits such as reduced prices and environmental friendliness attract some consumers to patronise
remanufactured products. The literature shows that price plays an important role in consumers’
decision to purchase remanufactured products and that they are likely to switch if they find the prices
of the current product providers to be high [7]. Consumers are also becoming increasingly
environment-conscious. In fact, environmental concerns have encouraged the interest in green
products and some consumers are willing to pay a premium to support the initiative [20]. Consumers
have been shown to be more inclined to purchasing products that are remanufactured by
environmentally certified firms [22]. However, it has also been demonstrated that a product’s
greenness alone cannot improve customers WTP [15]. But remanufactured medical equipment would



also offer cost savings on high quality products as well as environmental benefits in addition to the
potential for technical service support. Thus, while many developing countries may not afford the
price of expensive new medical equipment needed to provide quality healthcare, they may benefit
from the price reduction and post-sales support associated with remanufactured alternatives.

Modelling the factors affecting purchase intentions for

remanufactured medical equipment using the TPB

According to the Theory of Planned Behaviour (TPB) [2] , individuals with positive attitudes, positive
subjective norms and perceived behavioural control will have strong intentions to carry out the
behaviour. In this study, the theory is extended by including perceived risk and perceived benefit,
Perceived risk is a necessary consideration for remanufactured medical equipment due to their critical
applications. Similarly, the potential benefits which remanufactured medical equipment can
potentially bring to developing countries motivates the inclusion of perceived benefit in the study.
Figure 1 depicts the conceptual model of the study.

Perceived beh.
control

Purchase Attitude

Subjective Norm

Purchase Intention

Perceived Benefit

Perceived Risk

Figurel: Conceptual model of the study

In the TPB, attitude refers the overall manner in which an individual evaluates the outcome of a
behaviour to be either positive or negative. This is usually preceded by a consideration of the potential
outcomes of the behaviour in question. Purchase attitude is therefore, the potential consumer’s
evaluation of the outcome of purchasing a product. Given that the purchase of second hand
equipment is common in developing countries and remanufacturing offers higher quality products
with added benefit of providing post sales technical service support, the attitude towards purchasing
remanufactured medical equipment would seem to be positive where the potential buyer is convinced
of the benefits and quality of the product.



Perceived behavioural control on the other hand, refers to how an individual perceives the relative
ease or difficulty of carrying out a given behaviour. It is dependent on the challenges presented by
each behavioural intention and results in individuals exhibiting different behavioural control in
different situations. With respect to remanufactured products, this refers to the potential consumers’
relative ease of accepting to purchase and/or use remanufactured products. Since the use of second
hand and donated equipment is common in many developing countries, the decision to purchase
remanufactured medical equipment can be made will little reluctance; as long as the benefits are
obvious.

Subjective norm refers to individuals’ perception to perform or not to perform an action due to social
pressure. Given that many medical equipment users in developing countries lack even basic
equipment and have had to improvise to carry out some procedures, any strategy such as
remanufacturing which promises quality equipment at reduced price is likely to be appreciated. This
implies that potential users are likely to have positive attitude for remanufactured medical equipment.
Since the challenges caused by shortage of medical equipment are wide spread among health
professionals and other users of medical equipment, it is likely that remanufactured medical
equipment will receive strong approval. Thus, remanufactured medical equipment will drive strong
subjective norm. However, due to the poor regulatory framework in many developing countries, there
may still be some doubt regarding the extent and quality of remanufactured medical equipment,
especially when the remanufacturing is performed locally. Perceived risk may therefore, have
negative influences on subjective norm and perceived benefit while subjective norm will positively
influence the perceived behavioural control.

On the basis of the above analysis, the following hypotheses become plausible:
H1: Perceived risk will have insignificant direct effect on purchase intention

H2: Perceived risk will have a negative relationship with the perceived benefit for remanufactured
medical equipment

H3: Perceived risks associated with remanufactured medical equipment will have a significant negative
relationship with the subjective norm.

H4: The perceived risk will have a significant negative relationship with the purchase attitude for
remanufactured medical equipment.

H5: Perceived benefit of remanufactured medical equipment will have significant positive effect on the
purchase intention.

He6: The purchase attitude for remanufactured medical equipment will have a significant positive effect
on purchase intention

H7: The perceived benefit for remanufactured medical equipment will have a significant positive
relationship with the purchase attitude

H8: Perceived behavioural control will have a significant positive effect on the purchase intention for
remanufactured medical equipment

H9: The subjective norm for remanufactured medical equipment will have a significant positive effect
on the purchase intention.



H10: Perceived benefits will have a significant positive relationship with the perceived behavioural
control for remanufactured medical equipment

H11: Perceived benefits of remanufactured medical equipment will have a significant positive
relationship with the subjective norm

H12: The subjective norm for remanufactured medical equipment will have a significant positive
relationship with the purchase attitude

H13: Perceived risk for remanufactured medical equipment will have a significant negative relationship
with perceived behavioural control

H14: Subjective norm for remanufactured medical equipment will have a significant positive
relationship with perceived behavioural control

Methods

This research has sequential mixed methods design involving the use of a self-report questionnaire
and interview. The questionnaire is composed of two parts; the first part acquired basic information
about participants and their general awareness of remanufactured medical equipment. Where
necessary, spaces were provided in the first part of each questionnaire, requesting participants to give
further explanation of their input. The second part of the questionnaire was adapted from existing
literature, to ensure construct and content validity. This part contains 18 questions on a 7-point Likert
scale, for the factors against which the purchase intention for remanufactured medical equipment will
be assessed. The 7-point scale was chosen as it has been shown that it can potentially improve
reliability, validity and discriminating power of the data [17]. Above all, 7-point Likert data can be
regarded as continuous so as to enable analysis with parametric techniques [16]. The responses were
recorded as follows: 7: Strongly agree, 6: Agree, 5: Agree somewhat, 4: Neither agree nor disagree, 3:
Disagree somewhat, 2: Disagree, 1: Strongly disagree. The questions are included as Appendix. The
guestions were then checked by relevant academics and health care professionals for face validity. A
pilot survey was thereafter, conducted with 29 participants to verify the reliability of the latent factors.

As there are numerous types of medical equipment, this study will be based on diagnostic X-ray
equipment which is very important diagnostic imaging modality in health care. It is popular among
many health care professionals; as the use is diverse. Diagnostic X-ray and ultrasound examination
typically addresses 80% - 90% of diagnostic imaging needs in health care [24]. Moreover, the operating
principle of X-ray equipment is similar to those of many other equipment including CT scanners,
Mammography equipment and Positron emission tomography equipment. X-ray equipment also have
considerable opportunity for mass sale; an attribute which can increase profitability of remanufacture.
Thus, targeted respondents for the study are medical doctors and radiographers that have proper
understanding of the use of the equipment as well as the prevailing economic reality in the health
care sector. For this reason, the study utilised a snowballing sampling technique. A total of 132
questionnaires were returned, of which 114 (86.4%) were completely filled. Respondents are
summarised in Table 1.



Table 1: Summary of respondents to the self-report questionnaire

Work in
Profession work in public ‘r:\:;:lrz:(t:en Lr;:::t::tcil: " Totals

hospital hospital imaging centre
Medical doctors 62 30 92
Radiographers 27 2 3 32
Biomedical
Engineers 1 2 1 4
Manager 1 1
Radiography
Lecturer
(University) 1
Total 130

Years of work experience

Profession 3-5years 5-10 years Over 10 years
Medical doctors 32 53 7
Radiographers 6 20 3
Biomedical Engineers 2 2
Manager
Radiography Lecturer

The interview part of this study was conducted to shed more light into the findings of the phase 1
study. The participants include 2 biomedical engineers working in tertiary hospitals, 2 Biomedical
engineers working for with medical equipment distribution and servicing companies, 1 key account
manager for a major medical equipment distribution company, 1 manager of small medical equipment
supplying and servicing company, 3 Radiographers, 1 Medical Physicist and a Medical director at a
tertiary hospital. The following section presents the results of the study.

The 18 inputs from the 18 Likert type questions in the phase 1 study were coded in SPSS 24.
Subsequently, factor analysis was performed along with varimax rotation, to verify the loadings of the
factors. Using SPSS Amos 24, the resultant factors representing the study’s hypotheses were analysed
using structural equations modelling technique. The interview data were thereafter, used to provide
more in-depth explanations to the findings of the quantitative phase of the study.

Phase 1 Results

The Kaiser Meyer Olkin measure of sampling adequacy which is greater than 0.5, and diagonal the
elements of the anti-image matrix which are also, greater than 0.5 indicate that the sample is
adequate for factor analysis. Items which have low communalities and which loaded on multiple
factors were also removed. The two items measuring perceived behavioural control were removed in
the process. Consequently, hypotheses H4, H6, H7 and H12 could not be tested. Similarly, items Q18
and Q15 whose communality were less than 0.5 were also removed as they fail to contribute
significantly to the model. The remaining items loaded on four factors after the analysis using the
Principal Component Analysis and varimax rotation; with the factors accounting for 75.5% of the



average variance explained (AVE). The communalities of the remaining items and the factor loadings
are shown in table 2.

The output of the SEM model is shown on Figure 2 while the standardised output values and
hypothesis test results are summarised in Table 3. The indicator variable Q5 was also removed from
the SEM model as it had a high error variance of 0.640 which affected the model fit. Moreover, its
removal did not affect the model significantly as the total variance explained by the dependent
variable (Purchase intention) was still 73%.

In general, an SEM model is considered a good fit and suitable for interpreting, if it has a Chi square
value for which P > 0.05, Tucker Lewis Index (TLI) >0.95, Goodness of fit index (CFI) > 0.9 or 0.8 and
Root mean square error approximation (RMSEA) <0.08 or 0.1 at most [4, 9, 11]. The current model is
thus, considered a good fit, with Chi square value of 69.165, P = 0.095, TLI of 0.968, CFI of 0.981, and
RMSEA of 0.044.

Table 2: Communalities and factor loadings of factors.

" Rotated Component Matrix?
Communalities

- ) Component
Initial Extraction
1 2 3 4
Q1 1.000 .705
Q15 .895
Q2 1.000 .697
Q16 .871
Q3 1.000 .765
Q14 776
Q4 1.000 .751
Q17 .703
Q8 1.000 .769
Q2 .828
Q9 1.000 .830
Q3 .794
Q12 1.000 .835
Q4 762
Q13 1.000 .823
Q1 .678
Q14 1.000 .650
Q13 .867
Q15 1.000 .853
Q12 .855
Q16 1.000 .784
Q9 .899
Q17 1.000 .600
Q8 .800

Extraction Method: Principal Component

. Extraction Method: Principal Component Analysis.
Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.
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As shown on Figure 2, perceived risk has an insignificant influence (B = 0.062, P=0.24) on purchase
intention. Hence, hypothesis H1 is supported. Perceived risk also has statistically significant negative
relationships with with perceived benefit (r = -0.495, P = 0.000), perceived behavioural control (r = -
0.280, P = 0.023) and subjective norm (r = -0.444, P= 0.000) respectively. Hence, hypotheses H2, H13,
and H3 are supported.

On the other hand, perceived benefit has a significant positive effect on purchase intention (f=0.341,
P = 0.004), supporting hypothesis H5. Perceived behavioural control also has a significant positive
effect on the purchase intention (B =0.236, P = 0.019) to support hypothesis H8 while the subjective
norm supports hypothesis H9 (B = 0.429, P = 0.000) as it demonstrates a significant positive effect on
the purchase intention.

Perceived benefit also has a significant positive relationship with perceived behavioural control (r =
0.512, P = 0.001) and subjective norm (r = 0.540, P = 0.000); thereby supporting hypotheses H10 and
H11 while the significant positive relationship between perceived behavioural control and subjective
norm (r =0.428, P = 0.004) supports hypothesis H14. Table 2 summarises the hypotheses and effects.
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Table3: Summary of hypotheses outcomes

Hypothesis | Influence Nature of influence Path Outcome of
direction coefficient/correlation | hypothesis
rank and significance | testing
H1 PR----->>PI Negative insignificant B =-0.062 Supported
effect
H2 PR << ---->> PB Negative relationship r =-0.495*** Supported
H3 PR << ---->> SN Negative relationship -0.444*** Supported
H5 PB------ >>P| Positive effect B =0.341** Supported
H8 PBC------ >>P| Positive effect B =0.236* Supported
H9 SN ----- >> P| Positive effect B =0.429%** Supported
H10 PB << ---->> PBC | Positive relationship r =0.512** Supported
H11 PB << ---->> SN Positive relationship r = 0.540*** Supported
H13 PR << ---->> PBC | Negative relationship r =-0.280* Supported
H14 PBC<< ---->> SN Positive relationship r = 0.428** Supported

Note: superscript * means the measure is significantly different from zero at 0.05 level
** means the measure is significantly different from zero at 0.01 level
*** means the measure is significantly different from zero at 0.001 level
Where B = regression path coefficient while r = correlation coefficient

Discussions

The analysis results show that perceived benefit, perceived behavioural control and subjective norm
can be used to predict the purchase intention for remanufactured medical equipment while perceived
risk was shown to have an insignificant effect in its determination. This finding is similar to that of
Wang's [23] perspective with respect to perceived risk. However unlike in the cited study, purchase
attitude did not load appropriately in this study. This could be due to potential overlapping of its
measures with those of other constructs. This study however finds that perceived risk has significant
negative relationships with perceived benefit, perceived behavioural control and subjective norm.
Thus, perceived risk acts to reduce the perceived benefit, positive subjective norm and behavioural
control with respect to the purchase of remanufactured medical equipment.

On the other hand, perceived behavioural control, perceived benefit and subjective norm for
remanufactured medical equipment have positive relationships with one another. Also, each of these
factors have positive effects on the purchase intention. Thus, while practitioners may regard
remanufactured medical equipment as a potential solution to the shortage of medical equipment they
also have negative perception about the possibility of truly deriving these benefits due to strong risk
perception. This may be due to the long experience of spurious equipment use, which leaves the
owner with great loss and no option for effective technical support. One of the biomedical engineers
that responded to this study noted that local biomedical engineers have not seen some of the more
complex equipment and therefore, would lack experience remanufacturing them. The respondent
notes that these biomedical engineers will likely lack knowledge of equipment characteristics and
consequently, the technical expertise to correctly remanufacture them. As such, the quality of
products remanufactured by them may be questionable due to lack capability.
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Apart from the risk associated with equipment functionality, participants in the second phase
emphasised that the poor regulatory and quality assurance practice meant that practitioners’ as well
as patients’ safety may be at risk. This is because even when policies are in existence, the government
often fail in implementing them. Moreover, the impact of unsafe equipment would be unimaginable
as some two radiographers noted that they do not have prompt quality assurance process in their
hospital.

The ineffective regulation was attributed to lack of medical equipment knowledge and corrupt acts
exhibited by the officials of regulating agencies who are also said to be easily compromised by medical
equipment importers. The nation’s biomedical engineering is said to be at its infancy and have not
produced sufficient professionals for such important roles.

Hence, the regulatory institution appears to have failed in keeping with its responsibilities such that
many unsafe practices take place in the medical equipment industry. But remanufacturing is a new
concept to most of the participants; with features which they agree to be potential solution to the
poor medical equipment availability. Existing regulatory inefficiency however, appears to be an
important factor which increases the risk perception of remanufactured medical equipment. As shown
in the study, risk perception does not significantly influence the purchase intention directly, but
instead, diminishes the perceived benefit, perceived behavioural control and subjective norms with
respect to remanufactured equipment. Similarly, technological capability in relation to medical
equipment needs to be consciously developed. According to Lall, [12], technological capability is
driven by incentives as well as effective organisational policies which provides enabling environment.

Conclusions

This study examined potential factors impacting on medical equipment remanufacturing, starting
from those affecting the purchase intentions which is important to the profitability of remanufacturing
enterprise. Perceived risk was shown to have an insignificant negative effect on purchase intention
but has significant negative relationships with perceived benefit, perceived behavioural control and
subjective norm. Hence, the risk perception was not strong enough to directly discourage potential
users from considering remanufactured medical equipment; even though many of them have had
unpleasant experiences due to poor regulatory system which has resulted in the importation and
marketing of poor-quality equipment. This study thus, shows that the institutional influence, weak
Production/technical capability and institutional and policy ineffectiveness are key considerations in
assessing remanufacturing capability.
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