
3

Revista de Cercetare si Interventie Sociala

ISSN: 1583-3410 (print), ISSN: 1584-5397 (electronic)

CORRELATIONS AMONG PRODUCT DEVELOPMENT, PRODUCT 
INNOVATION, AND GREEN MARKETING IN HEALTHCARE INDUSTRY

Kai-Ping HUANG, Leemen LEE, Chiyang James CHOU  

On behalf of:

„Alexandru Ioan Cuza” University, 

Department of Sociology and Social Work

and

HoltIS Association

E

expert projects
publishing

Revista de cercetare și intervenție socială, 2024, vol. 85, pp. 186-196

https://doi.org/10.33788/rcis.85.11

Published by:

Expert Projects Publishing House



REVISTA DE CERCETARE SI INTERVENTIE SOCIALA - VOLUMUL 85/2024

186

 

 Correlations among Product Development, 
Product Innovation, and Green Marketing in 

Healthcare Industry

 Kai-Ping HUANG1, Leemen LEE2, Chiyang James CHOU3

Abstract

Along with increasing national income and popular health awareness as well as 
annually rising problems in serious ageing population and diseases of civilization, 
people are enhancing the idea of using healthcare products. Along with the rapid 
changes in technology, green issues become one of the major strategies for 
enterprises. The development of green products to create product attributes with 
green and successfully include green concept into the core thinking of business 
decisions and marketing campaign becomes the irresistible green challenge 
and is the green business opportunity for enterprises. Aiming at employees and 
supervisors in healthcare industry in Fujian Province, 500 copies of questionnaire 
are distributed, with random sampling, and 394 valid copies are retrieved, with 
the retrieval rate 79%. The research results show signifi cant and positive eff ects 
of 1.product development on product innovation, 2.product innovation on green 
marketing, and 3.product development on green marketing. According to the 
results to propose suggestions, it is expected to provide reference for green product 
development and green innovation in healthcare industry as well as experts and 
scholars’ research on green product development and green innovation.

Keywords: healthcare industry; product development; product innovation; 
green marketing.
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Introduction

Due to the rapid progress of medical technology in past years, global quality 
of living environment is positively improved to promote humans’ good quality 
of life as well as extend humans’ life expectancy. Ageing population structure 
formed in developing or developed countries gradually increases the chronic 
disease patients to result in a hidden worry about healthcare and social welfare to 
the nations (Cao & Wu, 2020). Along with increasing national income and popular 
health awareness as well as annually rising problems in serious ageing population 
and diseases of civilization, people are also increasing the idea of using healthcare 
products. Moreover, green issues become one of the most concerned issues due 
to the rapid changes in environment and ecology (Sun & Guo, 2021). Advanced 
countries like the US and European Union successively promoting various green 
regulations and green standards to strictly test imported products forms the green 
barrier to international trade. Especially, along with rapid changes in technology, 
green issues become one of the major strategies discussed by enterprises. The 
development of green products to create product attributes with green and the 
successful inclusion of green concept into the core thinking of business decisions 
and marketing campaign become the irresistible green challenge and the green 
business opportunity for enterprises.

Undeniably, countries, enterprises, and even individuals nowadays have to 
adopt actions to reduce the destruction of modern industries to living environment. 
Some fi rms pay attention to modern green issues and become green oriented 
companies (Wang & Song, 2020). When a modern green oriented company tends to 
have the products conform to international trend and green demand, the produced 
products have to be green products; and, an enterprise intending to produce 
green products has to introduce green procurement and green manufacturing 
technology (Gao, 2020). Furthermore, green innovation should be introduced to 
manufacturing process in order to have green products present more competitive 
advantage so as to produce green product conforming to green demand and being 
competitively advantageous. Environmental protection, energy saving and carbon 
reduction issues are positively promoted at the moment that industries make 
changes in the acquisition of product raw materials, manufacturing process, and 
package & marketing to cope with the market change. It is expected to promote 
the performance through green product development and green innovation. In this 
case, healthcare industry, in face of the public expectation of healthcare products, 
being able to introduce green issues and green practice into enterprises as well 
as develop green products matching public expectation could enhance product 
innovation to facilitate consumers’ purchase intention. The empirical research is 
therefore developed in this study, expecting to provide reference for green product 
development and the practice of green innovation in healthcare industry as well as 
experts and scholars’ research on green product development and green innovation.
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Literature review

Wang & Chen (2020) proposed product development as a strategic process 
that an enterprise had to make strategies, set goals, distribute resources to various 
product development projects, as well as develop and innovate various new products 
and new manufacturing processes to achieve the goal. Su & Zeng (2021), taking 
high tech industry in Taiwan as the research object, revealed that a company’s new 
product development would aff ect the new product innovation, and new product 
development strategies were the basis of founding new product development to 
infl uence an enterprise’s innovation of new product development. Accordingly, 
product development strategies and processes would aff ect the presentation of 
product innovation. Aggarwal (2020) stated that new product development was 
not simply important for corporate survival, but was also the driving force to 
maintain competitive advantage. In the new product development process, an 
enterprise could not only rapidly promote new products, but also had to really 
satisfy customer needs and cope with competitors’ threats. As a result, it was 
important to correctly analyze consumer market information to assist an enterprise 
in drafting new product development strategies mostly suitable for the enterprise. 
Hou & Lee (2020) regarded a new product development strategy as the basis to 
found new product development that it would aff ect the innovation of an enterprise 
developing new products. In addition to grasping valuable information in the new 
product development process, a product strategy was the basis to found product 
development (Su & Lee, 2021). The following hypothesis is therefore proposed 
in this study.

H1: Product development presents signifi cantly positive eff ects on product 
innovation.

Pang et al. (2021) considered that the “novelty” of product innovation could 
be defi ned by two dimensions. 1. Novelty to company: Although other companies 
might have started production or sales, a company might not have the experience 
in manufacturing or selling such types of products. 2. Novelty to market: It 
referred to product innovation for the fi rst time in the market. Jian & Kuang 
(2020) indicated that the innovation of a new product could be analyzed from 
diff erent dimensions of newness, and the higher innovation of a product stood for 
the higher uncertainty and risk to increase the invested resources and change the 
product development style. Kong & Zhang (2020) proposed that one of successful 
green marketing strategies was to consider the minimum impacts of the product 
production process and the product on the environment as well as the balance 
among quality, convenience, and purchasable price required by customers. Chen 
et al. (2020), from the viewpoint of green marketing, stated that a promoter could 
appeal the competition from the development of green oriented product design, 
development of green product, promotion of green education to consumers, and 
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green positioning to protect the worsening ecological environment. Apparently, 
an enterprise intending to implement green marketing and satisfy customers had 
to structure the innovation of product function and appearance design matching 
and satisfying customers’ green demand. It is therefore inferred in this study that 
an enterprise’s innovation performance on green products would infl uence the 
eff ectiveness of green marketing. Mao et al. (2021) revealed in the empirical 
research that product innovation showed positive eff ects on customer satisfaction. 
Consequently, the following hypothesis is proposed in this study.

H2: Product innovation shows remarkably positive eff ects on green marketing.

Liu & Chen (2021) mentioned that consumers and fi rms gradually stressed on 
green marketing due to rising green awareness; green appealed products in the 
market were increasing that it was not enough to have single green characteristic 
be the product appeal; and, an enterprise could continuously attract consumers 
merely by constantly expanding the product functions or innovating functions. 
Accordingly, it was understood that an enterprise could more easily attract users’ 
attention through product innovation in the product development; such a favorable 
condition could more largely aff ect the performance on green marketing (Wu et 
al., 2021). Fan et al. (2020) regarded new product development as a series of 
well-organized and closely-related important activities. For this reason, when 
facing rapidly changing competitive environment, technology, fi nance, human 
resources, and management should be taken into account for the development of 
new product, i.e. adopting systematic integration to plan new product development. 
Lee & Tang (2020) considered that the development of a new product initiated 
from ideas which were then derived to satisfy the needs of potential customers 
and enterprise related parties as well as various marketing plans (Su et al., 2021). 
Apparently, an enterprise, intending to satisfy green demand in the market, has to 
present the capability to develop and promote green products. Accordingly, the 
following hypothesis is proposed in this study.

H3: Product development reveals notably positive eff ects on green marketing.

Methodology

Operational defi nition

Product development. The product development scale in this study is referred to 
the measurement of Jiang & Cao (2021) with following dimensions: (1) Technique: 
An enterprise’s product technology compared with it of the same industry; (2) 
Support: An enterprise’s willingness to invest resources for product development.
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Product innovation

The product innovation scale in this study is referred to the dimensions and 
scale proposed by Li & Zhang (2021): (1) Radical innovation: Having major 
breakthrough on core concept or technology; (2) Incremental innovation: Expanding 
existing product design functions.

Green marketing

Based on the measurement of Zhang et al. (2021), the green marketing scale is 
developed in this study: (1) Product: When contacting green products, consumers’ 
expected value could be started from energy saving, cost reduction, pollution 
prevention, sustainable development, waste recycle & reuse, green product design, 
and green image management of a company to increase the added value of green 
products; (2) Promotion: Understanding the type of green product advertisement 
being mostly accepted by consumers.

Method and model

The fi t test in AMOS model could generally be measured from overall model 
fi t (i.e. extrinsic quality of model) and intrinsic quality of model. In terms of 
overall model fi t, the most frequently used fi t indicators contain (1)“χ2 ratio” 
(Chi-Square ratio), standing for the diff erence between real theoretical model 
and expected value, which is better smaller than 3, (2)goodness of fi t index (GFI) 
and adjusted goodness of fi t index (AGFI), which are better close to 1, (3)root 
mean square residual (RMR), refl ecting the square root of “fi t residual variance/
covariance mean”, which is better smaller than 0.05, and (4)incremental fi t index 
(IFI), showing good model fi t when it is higher than 0.9.

Common indicators in AMOS to evaluate intrinsic quality of model include 
(1)SMC (square multiple correlation) of individual manifest variable, as R2 of 
manifest variables and latent variables, which should be higher than 0.5, (2)
composite reliability (ρ) of latent variable, as the Cronbach’s α of observed 
indicators in latent variables, which should be higher than 0.6, and (3)average 
variance extracted of latent variable, calculated by the R2 sum of manifest variables 
in a latent variable being divided by the number of manifest variables to show the 
percentage of latent variable being measured by the manifest variables, which is 
better higher than 0.5.

Research	sample	and	object

Aiming at employees and supervisors in healthcare industry in Fujian Province, 
500 copies of questionnaire, with random sampling, are distributed and collected 
from January to March, 2024. Total 394 valid copies are retrieved, with the 
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retrieval rate 79%. The collected questionnaire data are analyzed with the statistical 
software.

Reliability and validity test

Validity refers to a measuring scale being able to actually measure the degree of 
something measured by a researcher. Common validity covers “content validity”, 
tending to qualitative verifi cation, “criterion validity”, using known extrinsic 
criterion and the correlation coeffi  cient in the test for the evaluation, and “construct 
validity”, used for evaluating a measurement with theoretical consistency with 
other observed variables. The questionnaire content in this study is based on past 
theories and referred to the actual situations of research objects to design the tool 
being able to actually express the essence and complete representativeness that 
the questionnaire conforms to the content validity. Besides, the fi nal communality 
estimation of factor analysis results is used for testing the construct validity of 
measured items, and the acquired validity appears in 0.8~0.9, showing good 
validity test result of this questionnaire. 

Results and Discussion

Model fi t	test

With “maximum likelihood” estimation, the analysis result achieves 
convergence. Overall speaking, the indicators for overall model fi t pass the test, 
Table 1, fully refl ecting good extrinsic quality of model. 

Table 1. Model analysis result

overall fi t

Evalua� on indicator Judgment standard Result

p -value p -value > 0.05 0.000

χ2/d.f. < 3 1.926

GFI > 0.9 0.957

AGFI > 0.9 0.908

CFI > 0.9 0.934

RMR
< 0.05, <0.025 

excellent
0.011

RMSEA
0.05~0.08 good
< 0.05 excellent

0.028

NFI > 0.9 0.956

IFI > 0.9 0.942
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Path relationship test

Regarding the test of quality of internal model, SMC of manifest variables is 
higher than 0.5 (Table 2), revealing good indicators in latent variables. Moreover, 
latent variables of product development, product innovation, and green marketing 
appear the composite reliability higher than 0.6, and the average variance extracted 
is higher than 0.5 (Table 3), conforming to the requirement for intrinsic quality 
of model.

Table 2. SMC of variable to dimension

Table 3. Composite reliability and average variance extracted of variable

From the model analysis result, Table 4, product development and product 
innovation (0.846) present positive and remarkable correlations, product 
innovation and green marketing (0.871) show positive and notable correlations, 
and product development and green marketing (0.863) also reveal positive and 
signifi cant correlations that H1, H2, and H3 are supported. The hypothesis results 
are displayed in Table 5.

Table 4. Linear structural model analysis result

product development product innova� on green marke� ng

technique support radical 
innova� on

incremental 
innova� on

product promo� on

0.80 0.83 0.76 0.81 0.85 0.87

item product 
development

product 
innova� on

green 
marke� ng

composite reliability 0.814 0.783 0.86

average variance 
extracted

0.80 0.76 0.84

Evalua� on 
item

Parameter/evalua� on standard Result t

internal fi t

product development→product innova� on 0.842 27.36**

product innova� on→green marke� ng 0.827 23.75**

product development→green marke� ng 0.853 32.44**
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Table 5. Hypothesis verifi cation

Conclusion

The research results reveal remarkably positive eff ects of product development 
on product innovation that healthcare industry grasping the mainstream technology, 
leading technology, and superior technology to the same industry, and even 
acquiring patented unique technology as well as regarding green product as 
the key performance index for product development, having senior supervisors’ 
support and encouragement, being willing to invest more in human resources and 
budget, and positively acquiring global green tag or patent granted could benefi t 
the performance on types and novelty of product innovation. It is discovered in 
this study that product innovation presents remarkably positive eff ects on green 
marketing. For healthcare industry, promoting green products is the innovation 
of producing new products, adopting new manufacturing or new sales, and even 
opening new markets or new customers. Besides, adding green new concept, 
using new materials, combining popular design elements or functions, and 
reinforcing product novelty could benefi t healthcare industry providing green 
products matching customer demands to have customers identify and affi  rm the 
satisfaction with fi rms providing green marketing. It is also found out in this study 
that product development reveals notably positive eff ects on green marketing. That 
is, healthcare industry being able to grasp green product mainstream, leading or 
unique technologies, being willing to invest in more resources, and having senior 
supervisors supporting the R&D of green products would have customers identify 
and affi  rm the satisfaction with fi rms providing green marketing.

Suggestions

According to the research results, essential suggestions, aiming at product 
development, product innovation, and green marketing, for healthcare industry 
are proposed in this study.

– The major obstacle to develop green products is buyers’ trust, and the key 
in receiving buyers’ trust lies in the entire process of suppliers’ product 
production, sales, abandon, recycle and reuse reassuring buyers conforming 
to green standards. Practically, buyers could hardly confi rm whether 
sellers conform to green standards at each stage that they could merely 
purchase from trustworthy suppliers. In this case, it is suggested that the 
government and healthcare industry related institutions should lead and 

Research hypothesis Correla� on Empirical result P Result

H1 + 0.842 0.00 supported

H2 + 0.827 0.00 supported

H3 + 0.853 0.00 supported
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integrate healthcare industry into business alliance, and even expand to 
cross-industry alliance, to provide the green supply chain with complete 
upstream material, abandon, recycle, and reuse conforming to international 
green standards and develop the national image of green kingdom so as to 
have the country become the fi rst choice in healthcare product purchase. It 
would largely assist healthcare industry in developing green products and 
grasping green business opportunity.

– Product development in healthcare industry should combine with global 
customer market orientation and present ecological green and social 
commitment to satisfy customer demands. Moreover, it is suitable for 
healthcare industry adopting aff ordable R&D in international market, i.e. 
building competitive advantage of the industry with excellent quality and 
reasonable prices. In fact, acquiring global green tags is regarded as the 
best certifi cate to sell green products in international markets and acquire 
buyers’ trust. It is suggested that healthcare industry should reinforce the 
acquisition of global green tag or be granted patents on green products as 
well as include green thinking into corporate core strategies.

– The government could list counseling the development of green healthcare 
products in the special fund application for domestic healthcare industry, 
entrust the execution to suitable institutions, promote domestically 
advantageous green healthcare products, and provide substantial subsidy 
funds to encourage healthcare industry developing and producing green 
products. Meanwhile, combining green with charity would build deeper 
and broader green value, such as off ering disadvantaged groups, like low-
income households, with job opportunity of recycling green products, and 
create unique green culture and value. Under the international trend of rising 
green awareness and corporate responsibility, it would provide international 
buyers with more meaningful green choices and give extra points for the 
green in healthcare industry.
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