
INTRODUCTION 

A very long time textiles, wearing apparel, leather
and related products industry from Romania has
benefited from the competitive advantage of low
wages, which has led to the lohn system for the major
producers in the field in the European Union. After
Romania’s accession to the European Union,
Romanian companies benefited from the advantages
of the single market, but began to lose the competi-
tive advantage of reduced labor as the average
salary in Romania started to rise and the skilled work-
ers emigrated to countries within the European Union
that offered salaries more attractive and other career
prospects and living standards. Popescu (2013)
revealed “the lack of qualified personnel in the labor
market in Romania’s clothing industry, especially
among directly productive workers” [9].
In the current period, a number of additional threats
to the sustainability of the business sector have
emerged at the level of the Romanian textiles, wear-
ing apparel, leather and related products industry: the
increase of the national minimum wage, the impossi-
bility to use part-time coupons due to the same con-
tributions as for full-time employment contracts, lack
of highly skilled workforce, suppliers’ tendency to
export raw materials directly due to more attractive
prices in other markets. All of these additional threats
directly lead to the loss of competitive advantage at

the sectoral level and the tendency of big manufac-
turers to re-orient lohn production to other countries
where wage costs are lower.
The Romanian textiles, wearing apparel, leather and
related products industry has entered a period of
strategic reorientation from looking for competitive
advantage based on reduced costs to competitive
advantage based on differentiation. In this context, a
number of Romanian companies have emerged that
have the tendency to innovate permanently and in
the same rhythm as the big producers in the field.
New entrants have very aggressive marketing poli-
cies and create their own brands that they are trying
to impose on the local market in front of the European
Union brand name competition, with unequivocally
uneven resources.
The capacity to innovate of the Romanian textile
companies is still low compared to the EU average
but the Romanian industry tends to synchronize with
the strategic approaches envisaged for the European
Union. Thus, in the study “Textiles and Clothing in the
EU” of the European Commission, Romania is men-
tioned in the “low-cost areas” category with a major
risk of relocation of production in the 2020 horizon.
The main factors of the change mentioned in this
study are: global knowledge base (including new
applications of textiles such as “smart” textiles in
medicine or construction) and environmental costs.
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Also, the studies made by other authors start from
the hypothesis that “innovation represents the main
implication for developed countries to expand the
industrial base in textiles and clothing (Şerbănel,
2014) [10].
That is why it is very useful to study the factors that
influence the scale of the innovative projects of the
Romanian textile industry organizations in order to
observe the elements that have direct consequences
on the innovation in the field. In this article we study
the factors influencing the innovation projects in the
field of products as well as in the managerial or mar-
keting fields.

LITERATURE REVIEW

The study of the role and effects of innovation and
innovative projects on the textile industry included
several approaches. A first approach is to analyze the
content of innovative projects and their effect on the
textile industry at global, regional or local level.
Kaounides, Yu and Harper (2007) analyzed how inno -
vations in nanotechnologies and their applications in
the textile industry influence this industry. The authors
believe that “emerging nanoenabled performance
improvements and new categories in textiles will
increasingly drive R&D and commercialization” [6].
Lottersberger (2011) analyzed from a different per-
spective the relationship between research and the
design of new products in the textile industry in order
to develop “a strategic model and specific tools for
starting a Design Driven Innovation process into a
textile company, in order to achieve radical meaning
innovations” [7].
Some authors believe that in the textile industry in
Romania “technological innovation is at an extremely
low level due to the incipient links between univer- 
sities, research centers and companies but also
because research and development expenditures
at firm level are very low” (Şerbănel, 2014) [10].
Ceptureanu S.I., Ceptureanu E.G. and Visileanu E.
(2017) concluded that “Romanian SMEs from cloth-
ing industry prefer cost-based approaches” [2].
Zucchella and Siano (2014) focused on the study of
innovation as a resource in the expansion of Italian
SMEs in the textile industry on foreign markets.
These authors concluded that the success of small
Italian firms in foreign markets is the source of inter-
nationalization and innovation but not the result of
their own R & D activity or taken over from specialized
organizations, but rather sources of specialized
knowledge from the strong links with pivotal centers
of the industry [12].
Gîrneaţă, Giurgiu, Dobrin, Popa, Popescu et al. (2015)
following the analysis performance management
practices in Romanian textile and clothing companies
have determined that in future research “it is neces-
sary to include, among performance indicators, the
adaptation to market demands and technological
innovation” [3]  which shows that performance in the

textile industry in Romania can be explained through
innovation as well.
A second approach is the work that analyzes the
determinants of innovation in the textiles, wearing
apparel, leather and related products industry.
Macchion et al. (2017) analyzed how environmental
protection practices and supply chain collaboration
imply better innovation performance and differentia-
tion from competitors in terms of product or process
quality [8]. Research conducted on the main Italian
companies has shown that there is a positive impact
on environmental performance practices in innova-
tion performance. More and more restrictive environ-
mental regulations force companies to innovate and/
or adopt innovations in a way that complies with new
practices in the field. Organizations that are unable to
adapt by innovation to new practices are eliminated
from the market due to the impossibility of meeting a
number of minimum standards.
Ceptureanu S.I., Ceptureanu E.G., Simion-Melinte C.
and Borisov D. (2016) concluded that “a competitive
advantage based on innovation in the clothing indus-
try requires the development of organizational strate-
gies based on knowledge organizational capability”
[1]. The results obtained by these authors lead to
the conclusion that product or process innovation
requires actions centered on organizational knowl-
edge. In the same direction, other authors (Florescu
and Ivanov, 2016) noted that globalization can act as
a factor of influence on the research and develop-
ment activity of the textile industry in Romania [4].
The presence of foreign firms requires an effort to
adapt their products and services to the local market,
which may lead to an increase in the potential
demand for R & D services.
Another new approach to innovation in the textiles,
wearing apparel, leather and related products indus-
try starts from the Fourth Industrial Revolution and
the 4.0 Production Concept, very much linked to the
Internet of Things and ICT sector. Jayatilake and
Withanaarachchi (2016) consider in a study on the IT
side of applying the concept of Production 4.0 that Sri
Lankan wearing apparel industries have already
begun to assimilate a series of characteristics of this
type of production and that in terms of information
and communication technology sector, the internet
and the supporting technologies (such as Internet of
Things, embedded systems, big data, etc.) serve as
the main pillar to assimilate, human factors, produc-
tion lines, intelligent machines physical objects and
processes across apparel industry to form an agile
value chain” [5]. In the textile and clothing industry is
used the equivalent term Fashion 4.0 based on digi-
tal materials and 3D printing.
Based on the analysis of the literature, it can be
noticed that although the majority of authors analyze
the link between the innovation activity (or, in gener-
al, research and development) and the trends in the
textile industry, no analysis has yet been made that
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determines the factors influencing the more innova-
tive projects in the Romanian textiles, wearing appar-
el, leather and related products industry.

RESEARCH METHODOLOGY

Since there have been no dedicated studies to ana-
lyze the factors influencing innovative textile projects
in Romania, the current research has had the follow-
ing objectives:
• Analysis of specialized literature and identification

of potential factors of influence on innovative pro-
jects in the textile industry in Romania;

• Selection of relevant data for the research per-
formed;

• Analyzing the data and identifying those factors
that influence the innovative projects in the textile
industry in Romania;

• Reporting the results obtained from other studies in
the literature.

The main steps of the research methodology used,
as well as their sequence, are shown in the figure 1.

1. The establishment of the research objectives was
done taking into account the results obtained in other
studies, the actual context of the research and the
scientific importance of the analysis of the influence
factors on the innovative projects.
2. Literature review focused on a technical-economic
approach both studies concerning the analysis of the
effects of innovative projects on the textile industry
and on the main determinants of the scale of this type
of projects in the textile industry.
3. Preliminary data analysis was conducted to identi-
fy the most relevant data sources available. Eurostat
databases and national databases were selected:

• “Sold production, exports and imports by
PRODCOM list (NACE Rev. 2) – annual
data” (DS-066341), for NACE codes 13-15,
“manufacture of textiles, wearing apparel,
leather and related products”.

• “Total production by PRODCOM list (NACE Rev.
2) – annual data” (DS-066342), Volume index of
production for NACE codes 13-15, “manufacture

of textiles, wearing apparel, leather and related
products”.

• Trade by commodity and NACE Rev. 2 activity
[ext_tec05], – extracted on 8/28/2017, last
update  8/22/2017.

• Organisational and marketing innovation in prod-
uct and process innovative enterprises by NACE
Rev. 2 activity and size class: [inn_cis7_mo]
[inn_cis8_mo] [inn_cis9_mo].

• Product and process innovation by NACE Rev.
2 activity and size class: [inn_cis7_prod]
[inn_cis8_prod] [inn_cis9_prod].

• Total expenditure on R & D activity in the enter-
prise sector, by category of expenditure and by
NACE Rev. 2 activities – current prices (National
Institute of Statistics databases).

• Net investment in national economy activities
at division and division level, NACE Rev. 2
(National Institute of Statistics databases).

4. Hypothesis formulation: eight hypotheses were for -
mulated using preliminary data analysis and literature
review.

5. The identification of the potential factors to be ana-
lyzed was based on the study of literature and previ-
ous research. A number of 12 potential factors to be
analyzed were identified.
6. The analysis of the correlations between the
potential factors and the innovative product, man-
agement and marketing projects made in the textiles,
wearing apparel, leather and related products indus-
try in Romania was made on the basis of the chrono-
logical series from the above-mentioned databases.
Correlation analysis was performed using the
Pearson correlation coefficient (r).
7. The validation of the hypotheses and the formula-
tion of the conclusions was based on the previous
steps and especially on the results obtained in the
analysis of the correlations between the potential
influence factors and the innovative product, man-
agement and marketing projects in Romania.

RESEARCH HYPOTHESES 

Based on literature review and the results obtained in
other studies conducted on the same topic, seven
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hypotheses for the research were formulated. The
hypotheses were formulated based on the consider-
ation of 12 potential influence factors: volume index
of production in EU for NACE codes 13-15; volume
index of production in Romania for NACE codes 13-
15; index of turnover  (EU) for NACE codes 13-15;
index of turnover (Romania) for NACE codes 13-15;
employed HRST in EU; employed HRST in Romania;
persons with tertiary education (ISCED) and/or
employed in science and technology in EU; persons
with tertiary education (ISCED) and/or employed in
science and technology in Romania; total expen -
diture on R & D activity of enterprises in the textiles
manufacturing sector; net investment in textile manu-
facturing; enterprises using software solutions.
H.1. There is a strong positive correlation between
the volume index of production in the European
Union and the number of innovative projects in the
textiles, wearing apparel, leather and related prod-
ucts industry.
H.1.a. There is a strong positive correlation between
the volume index of production in the European
Union and the number of innovative product/process
projects in the textiles, wearing apparel, leather and
related products industry.
H.1.b. There is a strong positive correlation between
the volume index of production in the European
Union and the number of innovative management
projects in the textiles, wearing apparel, leather and
related products industry.
H.1.c. There is a strong positive correlation between
EU index volumes of production and the number of
innovative marketing projects in the textiles, wearing
apparel, leather and related products industry.
H.2. There is a strong positive correlation between
the index turnover in the European Union and the
number of innovative projects in the textiles, wearing
apparel, leather and related products industry.
H.3. There is a strong positive correlation between
the value of Romanian exports and the number of
innovative projects in the textiles, wearing apparel,
leather and related products industry.
H.3.a. There is a strong positive correlation between
the volume of Romanian exports and the number of
innovative products projects in the textiles, wearing
apparel, leather and related products industry.
H.3.b. There is a strong positive correlation between
the volume of Romanian exports and the number of
innovative management projects in the textiles, wear-
ing apparel, leather and related products industry.
H.3.c. There is a strong positive correlation between
the volume of Romanian exports and the number of
innovative marketing projects achieved.
H.4. There is a strong link between Employed HRST
(Human Resource in Science and Technology) and
innovative projects in the textiles, wearing apparel,
leather and related products industry.
H.4.a. There is a strong link between Employed
HRST (Human Resource in Science and Technology)
in the European Union and innovative projects in the

textiles, wearing apparel, leather and related
products industry.
H.4.b. There is a strong link between employed
HRST (Human Resource in Science and Technology)
in Romania and innovative projects in the textiles,
wearing apparel, leather and related products
industry. 
H.5. There is a strong positive correlation between
people with tertiary education (ISCED) and/or
employed in science and technology and innovative
process or product projects.
H.6. There is a strong link between the total expendi-
ture in the R & D activity of enterprises in the textiles
manufacturing sector and the number of innovative
projects in the textiles, wearing apparel, leather and
related products industry. 
H.7. There is a strong correlation between the net
investment in the textile industry and the number of
innovative projects.
H.8. There is a strong positive correlation between
the number of enterprises using software solutions
and the number of innovative projects in the textiles,
wearing apparel, leather and related products indus-
try. 

RESEARCH RESULTS

The results of the correlation analysis between 11
factors of influence and the number of innovative
product/process projects, innovative marketing and
management projects, are presented in the table 1.
The first hypothesis of research, the existence of a
positive and strong correlation between the volume
index of production in EU for NACE codes 13-15 and
the number of innovative projects is confirmed both
for innovative product designs (r = 0.979) and for
innovative marketing and management (r = 0.999).
There is no equally strong link between NACE codes
13-15 and the number of innovative projects in the
manufacture of textiles, wearing apparel, leather and
related products.
The second hypothesis of research is not confirmed
as the correlations between NACE codes 13-15 and
the number of innovative products (product, process,
marketing and management) is statistically signifi-
cant, showing a strong link between the variables
analyzed but is not positive. The level of turnover
either at national or local level does not significantly
influence the number of innovative projects in the tex-
tiles, wearing apparel, leather and related products
industry. 
The third hypothesis of research confirming the posi-
tive and strong correlation between NACE codes
13-15 and innovative projects is confirmed as the
correlation is strong and positive for all types of inno-
vative projects considered (r = 1.00). Romanian
exports of textiles, wearing apparel, leather and relat-
ed products are the most significant determinant of
the number of innovative projects in this field.
The fourth hypothesis is only partially confirmed as
there is a strong but negative correlation between
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HRST (Human Resource in Science and Technology)
employed in the European Union and innovative pro-
jects but there is not the same strength in the HRST
(Human Resource in Science and Technology) at
national level and the number of innovative projects
in the field. The fifth hypothesis is not confirmed
because there is no correlation between persons with
tertiary education (ISCED) and/or employed in sci-
ence and technology in EU or in Romania and the
number of innovative projects in the field.
Also, the sixth and seventh hypotheses are not con-
firmed because there are no significant correlations
between the number of innovative projects in the field
and total expenditures from the R& D activity of enter -
prises in the textiles manufacturing sector or net
investment in textile manufacturing.
The eighth hypothesis, the link between enterprises
using software solutions and the number of innovative
projects, is only partially confirmed for innovative
product/process projects (r = 0.756) and less for mar-
keting innovative projects and management innova-
tive projects. These two types of projects are depen-
dent on the computerization of activities but not on the
same level as product and process innovative projects.
Table 2 contains a summary of the hypotheses that
have marked the research and their confirmation.

CONCLUSIONS

In the literature there have been several studies on
the content of innovative textile projects, the effects

of innovative projects, the main determinants of inno-
vative textile projects. The studies were focused
either on a particular geographic region or on a par-
ticular type of organization (the most common stud-
ies conducted on SMEs). There were no other similar
studies before the research that analyzed the main
factors of influence on the number of innovative pro-
jects in the Romanian textiles, wearing apparel,
leather and related products industry.
The analysis of the factors influencing the number of
innovative projects in the industry was based on the
identification of 11 potential factors of influence, pre-
liminary data analysis, selection of significant data
series from EUROSTAT databases and national
databases and analysis of correlations between the
main types of projects (product, process, marketing
and management) and the eleven influence factors
identified.
Of the seven hypotheses formulated, two (hypothe-
ses 1 and 3) were fully confirmed, showing a strong
and positive correlation between the number of inno-
vative projects and:
• volume index of production in EU for NACE codes

13-15;
• exports value for NACE codes 13-15.
The value of Romanian exports and production in the
European Union are the main determinants of inno-
vation and the number of innovative projects in the
field. A partially confirmed hypothesis is the fourth
hypothesis, confirmed only for employed HRST
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No.
Influence factors / Innovative

projects
Product and process
innovative projects

Marketing
innovative projects

Management
innovative projects

1 Volume index of production in EU for
NACE codes 13-15 0.979 0.999 0.999

2 Volume index of production in Romania
for NACE codes 13-15 –0.488 –0.644 –0.875

3 Index of turnover (EU) for NACE codes
13-15 –0.674 –0.802 –0.832

4 Index of turnover (Romania) for NACE
codes 13-15 –0.733 –0.849 –0.875

5 Exports value for NACE codes 13-15 1.000 1.000 1.000

6 Employed HRST in EU –0.916 –0.976 –0.986

7 Employed HRST in Romania 0.192 0.374 0.422

8
Persons with tertiary education (ISCED)
and/or employed in science and
technology in EU

–0.898 –0.965 –0.977

9
Persons with tertiary education (ISCED)
and/or employed in science and
technology in Romania

–0.782 –0.650 –0.609

10
Total expenditure on R & D activity of
enterprises in the textiles manufacturing
sector

0.008 0.197 0.248

11 Net investment in textile manufacturing –0.397 –0.564 –0.606

12 Enterprises using software solutions 0.756 0.501 0.455

Table 1



(Human Resource in Science and Technology) in the
European Union. Partially confirmed is the eighth
hypothesis, showing a strong link between number of
enterprises using software solutions and the number
of innovative projects in the textiles, wearing apparel,
leather and related products industry.
Of the eleven potential factors of influence, only three
have a strong influence on the scale of innovative
projects in the field (volume index of production in EU
for NACE codes 13-15; exports value for NACE

codes 13-15; employed HRST) and only two of them
volume index of production in EU for NACE codes
13-15; exports value for NACE codes 13-15) have a
positive influence.
The research, although very statistically significant,
was focused on the economic factors that condition
innovation. For this reason, it should be continued
with a questionnaire survey that captures the qualita-
tive factors that influence the innovative projects in
the field.
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