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Abstract 
Under the trend of globalization and medical globalization, the popularity and circulation of medical 
information enhance the competition in medical industry that the cross-national-border medical behavior 
pattern is emerged. In comparison with high medical expenses and long waiting time in European and 
American countries, healthy medical service and quality and lower medical expenses in Asian countries 
facilitate the citizens in European and American countries seeking medical care in Asian countries. Medical 
tourism is therefore generated. The performance evaluation of medical ecology system in tourism 
development is therefore studied. With the computation of Modified Delphi Method, the geometric mean 
is regarded as the expert consensus about the evaluation of inputs and outputs to select the factors being able 
to evaluate the performance of medical ecology system in tourism development. Moreover, DEA is applied 
to measure the performance of medical ecology system in tourism development. With strict selection, total 
16 Shanghai city-governed districts are selected as the samples. The research results show 1 DMU presenting 
strong efficiency on medical ecology system in tourism development, 5 DMUs revealing the efficiency 
between 0.9 and 1 on medical ecology system in tourism development, and 10 DMUs appearing the 
efficiency lower than 0.9 on medical ecology system in tourism development. According to the results, 
suggestions are proposed in this study, expecting to make real contributions to domestic medical ecology 
system in tourism development. 
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INTRODUCTION 
As the rapid change in medical industry in past year, 

the competition among hospitals becomes violent. 
Besides, consumers are free to select hospitals that 
medical service and quality as well as the convenience 
of location gradually become the major considerations. 
In this case, hospitals start to stress on the improvement 
of medical service and quality to attract customers and 
acquire the trust to the hospitals. It changes domestic 
medical ecology for several times to successfully 
enhance the public health care accessibility and reduce 
medical waste, but intangibly results in difficulty in the 
operation of medical institutions. For instance, medical 
institutions have to do the best to enhance medical 
quality, reduce various cost and expenditure, and look 
for other blue ocean to create revenue for the sustained-
yield management. Meanwhile, under the trend of 
globalization and medical globalization, the popularity 
and circulation of medical information enhance the 

competition in global medical industry. Based on it, the 
public could seek for the most suitable medical 
treatment that the cross-national-border medical 
behavior pattern emerges. In comparison with high 
medical expenses and long waiting time in European 
and American countries, the healthy medical service 
and quality in Asian countries allow people enjoying 
lower medical expenses that the public in European and 
American countries seek for health care in Asian 
countries. Medical tourism is therefore generated with 
considerable output value. Accordingly, medical 
industry is included in the key development policies in 
various countries. The neighboring Asian countries, e.g. 
Thailand, Singapore, and Japan, have emphasized it and 
promote medical tourism policies to attract foreign 
visitors and create economic output value. 
Nevertheless, medical tourism has been promoted for 
years in foreign countries, and Asian countries, such as 
India, Singapore, Thailand, and Korea, have established 
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the core value and profit centers of medical tourism. To 
achieve the performance equivalent to the previously 
mentioned countries and maintain existing customers, 
it is necessary to understand customers’ emphases on 
the selection of medical service in order to satisfy 
customers. With industrial structure analysis, value 
chain analysis, and competition strategy planning, 
proper strategies could be made to enhance the overall 
service quality for the domestic demand market 
oriented medical industry and the entrance to 
international market. 

In sum, under currently complicated and 
changeable internal and external environments, 
considerations for the promotion of medical tourism 
should be broad. The gap between objectives and results 
would be large when detailed plans are not made. As a 
result, aiming at the performance of medical ecology 
system in tourism development, this study intends to 
understand the competitive advantages for the 
development of international health care and the 
current execution situation of relevant units. The 
execution evaluation could analyze whether the 
establishment of current policies conforms to current 
market needs for the reference of the government 
revising policies in the future. 

LITERATURE REVIEW 

Medical Tourism 
Han and Hyun (2015) indicated that there were 

various synonyms for medical tourism, including 
medical tourism and health tourism, to defined tourism 
services with medical care, illness and health, and 
recovery & convalescence as the subjects (Dodel and 
Mesch 2017). It could be broadly explained that a tour 
for cheaper out-of-pocket medical behavior could be 
“medical tourism” (Lee and Fernando 2015). Hajikhani 
et al. (2016) indicated that medical tourism, as for health 
tourism, used to precede tourism for maintaining 
health. Moreira and Silva (2015) mentioned that 
medical technology was constantly making progress and 
the public applied the medical technology of other 
countries to pursue self-health. After it fermented in the 
world, medical tourism became popular. They defined 
“medical tourism” as international tourists selected to 
engage in temporary medical behaviors in medical 
institutions approved by local health authorities during 
the vacation, in order to enhance health or receive 
cheaper out-of-pocket medical behaviors. Abinama and 
Jafari (2015) defined medical tourism as tours for 
improving or enhancing health or receiving cheaper 
out-of-pocket medical behaviors. Kanittinsuttitong 

(2015) divided medical tourism into “health tourism” 
and “medical tourism”. The former presented the 
characteristics to maintain health prevention, but not to 
precede invasive medical behaviors for illnesses. 
Medical tourism, on the other hand, was the 
improvement and recovery of health, including invasive 
medical behaviors. Sharma (2016) explained medical 
tourism that tourists, in order to cure illnesses, enhance 
health (yoga, massage), improve the look (plastic 
surgery), and give birth (birth therapy), left the 
residential areas for other countries and stayed more 
than 1 day. Fetscherin and Stephano (2016) referred 
medical tourism as seeking for special or cheap, but 
acceptable-quality medical care, palliative care, and 
convalescence abroad through a supporting system. 
Umath et al. (2015) defined health tourism as seeking 
for health or special treatment in specific destination 
that health tourism was regarded as a niche market. 
Awang Kalong and Yusof (2017) regarded medical 
tourism as an outsourcing medical service, mainly to 
visit low-cost countries, e.g. India and Thailand, for 
expensive surgeries. 

Ecological Characteristics of Medical Tourism 
Yang et al. (2015) pointed out medical tourism as the 

combination of food & drink, accommodation, 
transportation, recreation, shopping, and health 
industries with the output products focusing on the 
integration and coordination among industries. Matin 
et al. (2016) indicated that, along with increasing 
frequency of people engaging in medical tourism 
activities, the benefits from the industrial development 
became the prior consideration in global development. 
Generally speaking, the effect of industry on economy 
could be analyzed from supply chain management 
(Arbune et al. 2014), which used to be applied to 
improve organizational performance and cost control. 
Medical tourism was the combination of the relevant 
industries and consisted of the large service supply chain 
with hospitals and travel agencies as the core for serving 
consumers (Nguyen 2016). Different from general 
industries, the supply chain structure was shorter and 
more complicated. For this reason, the operation of 
medical tourism conformed to the characteristics of 
business ecology system. Castaldo et al. (2016) stated 
that domestic and international research on tourism 
supply chain started in the 20th century. Relevant 
research indicated that supply chain in tourism industry 
contained product and service providers for satisfying 
tourist needs in the tourism product supply system. 
Tourism supply chain was included in the tourism 
process that tourists directly purchased products or 
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service from other suppliers in the destinations. 
Skountridaki (2017) regarded tourism supply chain as a 
chain structure constructed for satisfying tourist needs 
where suppliers (food, accommodation, transportation, 
recreation, shopping, and entertainment), distributors, 
retailers, and end users showed the demand and supply 
relationship (Kamata and Misui 2015). Tourism 
industry integrated upstream suppliers for 
transportation, accommodation, food & drink, and 
tickets with downstream dealers. Although tourism 
industry referred to the concept of supply chain systems 
in manufacturing, the proposal of domestic supply 
chain in tourism actually caught the attention of 
tourism industry (Durst et al. 2015). Medical tourism 
supply chain (HTSC) mainly covered food, 
accommodation, transportation, recreation, shopping, 
and health care. Based on above new concepts and the 
characteristics of medical tourism industry, it was 
discovered that the characteristics of medical tourism 
conformed to the content of business ecology system. 
Basically, Womack and Jones (2015) regarded it as the 
new combination cross industries, which increased 
relatively complicated tourism in the originally pure 
medical industry. The members were numerous and 
mutually dependent to form the diversified ecology. 
Graban (2016) described that the members in the 
ecology system also presented species (medical 
institutions and tourism institutions) forming a cluster 
(medical tourism industry) with population (uniting 
hospitals and tourism PAK) to generate interaction 
(business contact), predation (merger), parasitism 
(unity), commensalism (self-run), mutual benefit 
(alliance), and symbiosis (co-development). 

Data Envelopment Analysis 
Yang et al. (2015) mentioned that the evaluation of 

efficiency was a primary issue in management study and 
efficiency evaluation was the core of cost control. An 
effective efficiency evaluation would assist a department 
in enhancing the efficiency of resource input and 
product output, i.e. applying the least resources to 
produce the most products. In other words, a good 
evaluation model could estimate an overall efficiency to 
present the resource use situations. Furthermore, it 
should present the characteristics of evaluating with 
qualitative and quantitative data, evaluating with 
different measurement units, dealing with multiple 
inputs and outputs, dealing with external 
environmental variables, and avoiding artificial 
subjective factors in setting weights so as to help 
decision makers making decisions. 

 Chen and Jia (2017) indicated that the basic concept 
of measuring efficiency with DEA was established on 
the viewpoint of “Pareto optimality”. The so-called 
Pareto optimality referred to no-one being able to 
increase another one’s benefits without losing the 
others’ benefits. Dai et al. (2016) described DEA as 
considering all inputs and outputs of decision making 
units (DMU), with the concept of envelope, dividing 
weighted outputs by weighted inputs to calculate the 
relative efficiency of an individual business to other 
businesses. According to such an efficiency viewpoint, 
the actual production and production frontier could be 
compared to further measure the efficiency, when 
“production frontier” (as envelope or efficiency frontier 
in economics) was known. 

Lin and Chen (2017) expanded Ferrel’s method and 
established a more general linear planning model to 
measure the production efficiency with multiple inputs 
and outputs under constant returns to scale; it was called 
Data Envelopment Analysis. The first proposed DEA 
model was then called CCR model. The basic model of 
Data Envelopment Analysis showed three important 
production assumptions as the premises.  

1. Constant returns to scale. That is, returns would 
not increase or diminish even the operation scale 
is enhanced. 

2. Constant marginal productivity. That is, the 
output increment would be the same when 
increasing a unit of input. 

3. Constant resource waste. An inefficient 
institution would waste fixed proportion of input 
resources. 

RESEARCH DESIGN 
DEA is applied to measure the performance of 

medical ecology system in tourism development in this 
study. Proper inputs and outputs should be selected to 
efficiently evaluate the development performance of 
DMUs. To combine the selection of inputs/outputs 
with expert opinions, reduce input costs, and avoid 
fuzziness in the survey process, Modified Delphi 
Method is utilized for selecting inputs and outputs. 
Total 30 copies of questionnaire are distributed in this 
study, and 22 valid copies are retrieved, with the 
retrieval rate 73%. Researchers indicate that the public 
opinions generated by more than 5 participants could be 
the analysis reference. The interviewed experts in this 
study cover government, industry, and academic with 
frequent interaction with medical tourism that it should 
present certain representativeness. 
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With Modified Delphi Method, the geometric mean 
is regarded as the consensus of experts’ evaluation of 
inputs/outputs, and the median of the evaluation scores 
of inputs/outputs is used as the selection standard to 
select the inputs and outputs which could measure the 
performance of medical ecology system in tourism 
development. Total 4 inputs/outputs are selected in this 
study, and 16 Shanghai city-governed districts are 
selected as the samples. 

All variable data in this study are acquired from 
public prospectus and annual reports of the government 
departments. 

The variable definitions are shown as below. 

Input Variable 
(1) Promotion cost: all input expenses for 

promoting medical tourism. 

(2) Ecological supply chain: quotient in medical 
tourism ecological supply chain. 

Output Variable 
(1) Business income: business income created by 

medical tourism. 

(2) Market expansion: growth proportion of medical 
tourism. 

EMPIRICAL ANALYSIS OF EFFICIENCY OF 
MEDICAL ECOLOGY SYSTEM IN TOURISM 

DEVELOPMENT 

Efficiency Analysis of Medical Ecology System in 
Tourism Development 

The efficiency evaluation result, with DEA, could 
help understand the efficiency of medical ecology 
system in tourism development. Efficiency=1 stands 
for the DMU being relatively efficient; on the contrary, 
efficiency<1 indicates the DMU being relatively 

inefficient. The empirical results, Table 1, show that 1 
city-governed district is relatively efficient, with 
efficiency=1, that the medical ecology system of the 
city-governed district in tourism development reaches 
the ideal state. The rest city-governed districts appear 
relatively worse medical ecology system in tourism 
development. 

Slack Variable Analysis 
Regarding returns to scale, Table 2, 1 city-governed 

district shows constant returns to scale and the 
efficiency of medical ecology system in tourism 
development achieves the optimal. The rest 8 city-
governed districts present returns to scale increment, 
revealing that the scale could be expanded to enhance 
the marginal returns and further promote the efficiency. 

In terms of Slack Variable Analysis, the 
improvement for city-governed districts with excessive 
or short inputs is shown in Table 2. The items with 
excessive inputs are reduced the input units, and the 
items with short inputs are increased the input units so 
that the city-governed district could achieve the 
efficiency of medical ecology system in tourism 
development. 

CONCLUSION 
Researchers further classify DMU into strong 

efficiency, marginal efficiency, marginal inefficiency, 
and obvious inefficiency. Strong efficiency refers to 
efficiency=1 and slack variable=0 and presents 
extremely larger intensity than inefficient DMUs. Such 
units could keep the efficiency unless there are major 

Table 1. Relative efficiency of city-governed district 
city-governed 
district 

overall 
efficiency 

pure technical 
efficiency scale efficiency 

Xuhui District 0.97 0.96 0.97 
Huangpu District 1.00 1.00 1.00 
Changning District 0.82 0.81 0.82 
Jiangan District 0.87 0.86 0.87 
Hongkou District 0.94 0.93 0.94 
Putuo District 0.86 0.86 0.86 
Yangpu District 0.90 0.90 0.90 
Minhang District 0.84 0.83 0.84 
Baoshan District 0.88 0.87 0.88 
Jiading District 0.73 0.72 0.73 
New Pudong District 0.99 0.99 0.99 
Jinshan District 0.80 0.81 0.80 
Songjiang District 0.96 0.95 0.96 
Qingpu District 0.78 0.77 0.78 
Fengxian District 0.76 0.75 0.76 
Chongming District 0.83 0.84 0.83 

 

Table 2. Relative efficiency of city-governed district 

decision making 
unit (DMU) 

input improvement output 
improvement 

returns 
to scale promotio

n cost 
ecological 

supply chain 

busines
s 

income 

market 
expansi

on 
Xuhui District 0 0 0 3 IRS 
Huangpu District 0 0 0 0 CRS 
Changning District 0 2 2 0 IRS 
Jiangan District 1 1 1 2 IRS 
Hongkou District 1 1 0 0 IRS 
Putuo District 0 0 1 1 IRS 
Yangpu District 3 3 0 0 IRS 
Minhang District 2 1 2 1 IRS 
Baoshan District 2 0 0 0 IRS 
Jiading District 4 4 2 3 IRS 
New Pudong 
District 

1 1 0 0 IRS 

Jinshan District 1 0 1 0 IRS 
Songjiang District 1 2 0 0 IRS 
Qingpu District 2 3 2 2 IRS 
Fengxian District 3 1 3 3 IRS 
Chongming District 2 0 2 0 IRS 
Data source: Self-organized in this study 
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changes in inputs/outputs. Marginal efficiency, with 
efficiency=1 but at least 1 slack variable≠0. Such units 
would reduce the efficiency below 1 when increasing 
inputs or reducing outputs. Marginal inefficiency refers 
to 0.9<efficiency<1, which could be easily enhanced to 
1. It is regarded as obvious inefficiency when 
efficiency<0.9. Such units would be difficult to become 
efficient in short period. Units appearing 
efficiency<0.75 would continuously remain inefficient 
unless there are major changes in inputs/outputs. 

From the efficiency acquired with DEA and the 
information of variables, Table 1, 1 DMU presents 
strong efficiency on medical ecology system in tourism 
development, with efficiency=1, about 6% of all 
DMUs, revealing the relatively better efficiency of 
medical ecology system in tourism development; 5 
DMUs show the efficiency of medical ecology system 
in tourism development between 0.9 and 1, as marginal 
inefficiency, about 31% of all DMUs, revealing that 
such city-governed districts could more easily enhance 
the efficiency of medical ecology system in tourism 
development; and, 10 DMUs appear the efficiency of 
medical ecology system in tourism development lower 
than 0.9, as obvious inefficient, about 63% of all DMUs, 
in which Jiading District appears the lowest efficiency 
0.76 of medical ecology system in tourism 
development. 

SUGGESTION 
According to the research results, practical 

suggestions, aiming at medical ecology system in 
tourism development, are proposed in this study.  

1. It should reinforce the promotion to the public, 
fully inform the public about the development 
direction of national policies, acquire the 
citizens’ development support, and construct the 
paradigm business module to seek for 

international medical business plans through the 
government open bid, select the best plan, offer 
execution budgets and preferential subsidies, 
establish paradigms, and provide domestic key 
development experiences. 

2. Large international forums or seminars could be 
held to invite famous foreign institutions (e.g. 
The International Society for Quality in Health 
Care, ISQua) for co-hosting the large 
international forums or seminars and to 
construct professional medical marketing 
platforms for promoting domestic high medical 
quality, high technology, and healthy image. 
Moreover, such activities could enhance the 
cooperation between domestic medical 
institutions and foreign medical institutions. 

3. It could construct cross-industry alliance 
platforms, plan the alliance model combining 
domestic characteristic industries or service 
industry, deal with successive trace and return, 
and provide training of foreign language 
manpower for hospitals, offer process planning 
training of service industry, construct 
cooperation paradigms, and integrate service 
industry into medical industry. 

4. It could establish the dedicated office and 
allocate dedicated manpower. The office would 
proceed the overall international medical 
business planning and execution, construct 
official websites for foreigners easily acquiring 
information, proceed customer relationship 
management aiming at alien residents or foreign 
students and new immigrants or foreign 
businesspeople, promote medical technology 
and quality awareness of hospitals, as well as 
develop potential international customers. 
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