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Abstract: Nowadays sustainable development concerns not only corporations, 
companies of all types and sizes, but also local or national communities and 
development regions at national or global level. The unprecedented development of 
information and communication technologies (ICT) lately, their use in all areas of 
economic, social, cultural life, etc. has determined the researchers to study and 
evaluate to what extent they influence the development of companies and local, 
regional or national communities. The paper analyzed, through statistical models, 
the correlation between the level of use of communication technologies by 
organizations and the territorial sustainable development of the local communities 
in which these organizations operate. Empirical findings showed that the use of 
new communication technologies led directly to the increase of activities from 
priority areas for the sustainable development of the local community, such as the 
health, the production and supply of energy and drinking water, and the waste 
processing. These results can encourage the managers of organizations to 
implement such technologies and the decision makers from local and central 
administration to promote and stimulate these ICT activities. 
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Introduction 

Within each economy, the economic growth is ensured, at the level of companies, 
by their competitiveness. The competitiveness of the companies is given by their 
performance, by the ability to ensure “a certain level of productivity and 
effectiveness, a sustainable presence on the markets” [1]. Until recently, the main 
task of the management of any company has been to ensure its competitiveness, for 
its development and adaptation to a growing competition, in an increasingly 
dynamic market. 
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The industrial development over the last 50 years was highly supported by the 
development and dynamics of information and communication technologies in all 
fields, leading to a powerful, even aggressive, economic growth. But this industrial 
development came with an excessive consumption of natural resources, 
uncontrolled effects of increasingly voluminous and diversified waste resulting 
from the activity of companies, an increasingly aggressive environmental pollution 
caused by the lack or non-observance of strict rules regarding the protection of the 
environment. These influenced directly the life of local communities and the 
environment in which they lived. In the absence of responsibility rules and social 
cohesion, major gaps appeared between poverty and wealth, vulnerable groups, 
depletion of natural resources, etc. 

Natural resources are limited in time and space, and their excessive consumption, 
together with the excessive pollution of water, air, soil resources endangers the 
very existence of life. If these inconveniences are added to the increased level of 
population, urban agglomerations and climate change, then the approach of 
economic development of companies will be achieved only through 
competitiveness which is unacceptable today. Sustainable development speaks of a 
world that needs a fundamental transformation, of its present needs and of future 
generations [2]. Thus, new development requirements, such as the application of 
measures of social responsibility, environmental protection, involvement in the life 
of the local community, are required in order to improve its living standard and 
working conditions, safety at work [3], to contribute to its education and health [8]. 

The present concerns of specialists, researchers and global, regional or national 
bodies, as well as of policy makers are related to the sustainable development of 
companies, regions, nations and all activities carried out, to their social 
responsibility and the obligation to ensure environmental protection and human 
rights. It is certain and compulsory, enforced by regulations established by 
specialists and political decision-makers, to approach the sustainable development 
of all entities in the world: companies of all types and sizes and local, regional 
communities. The latter take into account the local, regional or national 
specificities, in the analysis and decisions that are taken to stimulate and ensure 
sustainable regional development. Under such circumstances, as the 
competitiveness was studied by specialists also at the territorial level, so is the 
increasing need for the study, analysis and concrete solutions of sustainable 
development at local, regional or national level. The specialists defined, in this 
regard, the concept of long-term competitiveness [4], which satisfies, in addition to 
the requirements of development under conditions of maximum efficiency of any 
entity, the requirements of sustainable development as well. 

In the first part the paper we presented the overview of the specialized literature on 
regional sustainable development outlining the rapid development of ICT and the 
latest implementation of communication technologies. In the second part of the 
paper we presented the research methodology, the data used, the working 
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hypotheses, the models and the results. We estimated the sustainable development 
of the local communities by the value of three indexes defined by the National 
Institute of Statistics of Romania: the turnover of the organizations in the following 
activities: Electricity, gas, steam and air conditioning production and supply, 
Water supply; sewerage, waste management and decontamination activities and 
Human health and social work activities. There are three areas of activity that are 
particularly important for the life of a territorial community, in which the 
production and distribution of energy and water influence directly both the health 
of the community and the quality of the environment, through the innovative 
processes of energy production, waste processing, water decontamination etc. In 
the final part of the paper we presented the conclusions of the research and how our 
study could influence decision makers. 

1.  Literature Review and Working Hypotheses 

1.1. Prior research on sustainable regional development and its relationship 
with the use of communication technologies within organizations 

Sustainable development has now become a global matter, a complex concept 
which concerns the development of all organizations, which is very difficult to 
evaluate objectively and scientifically [5]. Sustainable development has even 
become the existence requisite of the companies of all types and sizes on the 
current market, which is highly diversified, dynamic and demanding regarding the 
current requirements of consumers. Thus, a multitude of policies, debates, 
measures have been adopted at global, European, national or local level to define, 
regulate and force companies to comply with the requirements of sustainable 
development. 

The main objective of all these major concerns of the decision makers all around 
the world is the welfare of people, individually and collectively, their material 
well-being, their culture and physical and mental health, conditioned not only by 
the economic development, but also by the environment and the community in 
which people work and live. All these required the identification of new forms of 
organization and management of activities within companies, new forms of 
interrelating them with the client, the environment, the market, the local 
community, with other companies or research centers, and some forms of new 
work organization, of communication with all these to ensure an efficient 
management.The competitive advantage of companies, given first of all their 
economic development in terms of efficiency, is no longer sufficient today. In 
order to maintain it, the competitive advantage should appear if there are 
possibilities of sustainable development for the company and the community in 
which it operates. To this end, it is necessary for all organizations to identify 
solutions that help them to become more flexible, efficient and more easily 
adaptable to change, in order to implement measures of social responsibility and 
environmental protection. 
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Sustainable development was first defined in the Brundtland Report as “the 
development that meets current needs, without compromising the ability of future 
generations to meet their own needs” [6]. The issue was then debated and regulated 
within the UN [7], measures for its implementation were taken [8], for the 
sustainable development of strategic activities, for the sustainable development of 
the global society, such as climate change, water, waste [9], transport [10,11], 
energy [12,13]. The European Union, through its institutions, responded to these 
demands by developing the Sustainable Development Strategy in Europe [14,15], 
the Sustainable Growth Financing Plan [16], a series of directives and regulations 
aimed at imposing and stimulating sustainable development for all member 
countries. Romania promptly met these requirements and developed its national 
strategy for sustainable development [17]. 

The importance of this issue caught the attention of researchers, economists, 
theorists and practitioners, who first defined the concept and requirements of 
sustainable development of companies. Analyzing companies that are closely 
related to the life and environment of the communities in which they operate, we 
outline the territorial, regional or national sustainable development. This was 
defined by specialists [18,19], who researched and identified a multitude of factors 
that determine it, grouped into three subsystems: economic, social and 
environmental. 

Being concerned with finding a calculation algorithm and a model for evaluating 
territorial sustainable development, a number of specialists studied and proposed 
the calculation of one or more composite indexes and different models, which were 
controversial and much debated. Each model had a theoretical and/or practical 
justification, trying to make a more accurate evaluation of the territorial sustainable 
development considering some important factors: Italy [20], [21] Poland and China 
[22]. By means of the calculated index, comparisons can be made between regions, 
cities, development areas, between sectors of the economy and the important 
activities of the national economy, allowing decision makers to intervene through 
policies, laws and norms to stimulate them. A number of studies in China were 
conducted to analyze the sustainable development of urban agglomerations 
[23,24,25]. Other studies dealt with the analysis of important branches of the 
economy, with a special role in environmental protection and economic 
development, such as energy [9,26,27,28]. 

After 2011, the industrial revolution brought a new wave, that of the new 
information and communication technologies, which spread and developed, being 
more and more present in all the forms of manifestation of our life and society. The 
information society determined a major impact of the ICT sector on the economic, 
social and environmental subsystems of territorial sustainable development. 
Researchers and specialists in the economic field studied this impact to analyze the 
extent to which the new communications technologies influence directly the 
sustainable development at the organization or territorial level. 
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Analyzing the role of the ICT sector in the field of sustainable development, in the 
study [29] the author found a top-level approach: from a resource-based economy 
to a knowledge-based economy, an economy in which information became a major 
factor in production. The implementation of the new technologies had direct effects 
on the sustainable development of companies, at least through the following: 

- a sustained technological development, innovative and automated production 
processes, aimed at ensuring increased labor productivity [30], greater efficiency of 
using all resources with less waste, less pollution of the environment, etc., 
implementation of new business models (online sales, online courses, contracting 
and online payments, etc.), new ways of structuring and monitoring work processes 
(virtual office, remote work, home work, etc.), as well as an adequate quality of the 
products or services (high quality standards, quality control and verification norms, 
etc.). 

- an efficient management, namely an efficient management and coordination of 
processes within the company with the help of integrated software products. 

The direct effects were the extensive and intensive development of the production 
of goods and services, the increase of the labor productivity, followed by the 
increase of employment rate and the improvement of life quality [29]. 

All these direct effects of ICT on the economic and social subsystem trigerred a 
series of activities of the companies through which measures of social 
responsibility were implemented, both in relation to the protection of the 
environment and vital natural resources (water, air, soil), as well as for the 
community in which they carried out their activities. Thus, the development of 
companies’ production and services led to an increase in the number of beneficial 
jobs for improving the standard of living, and the highly skilled and specialized 
workforce, which had access to information and education through ICT improved 
the economic performance of the companies. In addition, a human resource that 
worked in good conditions of health and safety at work [31] and learned constantly 
throughout life, will maximize the financial efficiency of the company. 

In a nutshell, the economic development of a territorial community (region, 
country) cannot be achieved without healthy and well-prepared human resources, 
within the community or the environment in which they live. 

The International Institute for Sustainable Development dealt with the impact of 
new communications technologies on the territorial sustainable development. The 
papers [32,33] talked about the digital economy or the internet economy, an 
economy in which the ICT sector was an important source of employment and “a 
contributor to the Gross Domestic Product", to productivity and territorial 
economic growth, to globalization of all activities, through the development of 
interactive relationships with suppliers and customers through the use of the 
Internet and new communication resources. ICT built new business models 
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(installation and maintenance of computers, provision of internet and cloud 
services, online sales, eLearning platforms, e-government, etc.) and created jobs 
for a large number of highly qualified people (software designers, programmers, 
analysts, network administrators, database administrators, etc.), contributing to the 
economic growth of companies and the territorial community, and to the 
improvement of working conditions, life, health and education. Furthermore, the 
study showed the influence of the technological development in the field of 
communications in increasing the volume of electronic waste, including the toxic 
waste. However, they allowed the widespread dissemination of information needed 
to adapt to climate change regarding weather, terrestrial and water resources, thus 
consistently helping to protect the environment and the territorial sustainability 
[34,35]. 

Other studies analyzed the future development of new communication 
technologies, which stimulated research and innovation [36,37], by using the 
Internet and enhancing the collaboration among the research, academic and 
production centers to solve specific problems in the economic, social or 
environmental field (robots, artificial intelligence, cloud computing services, etc.) 
[38]. The use of ICT in diagnostics and treatments in health [39,40,41] is the focus 
of the specialists in the field. In addition, the new technologies, robotics, artificial 
intelligence, virtual reality, cloud computing, allow for unprecedented 
technological development of the companies, contributing substantially to the 
automation of production, work, sales and marketing processes, education, culture, 
etc., as well as to the management of all these processes automatically and in an 
integrated manner.These are objectives of sustainable regional development, 
related not only to the economic subsystem, but also to the social and 
environmental one [37]. 

We can take into account that the diversity and complexity of business models in 
the economic and social field, their behavior, relationships and conditionalities 
between them, which are increasingly dynamic and unpredictable, are significant 
and require further studies, especially when using new information technologies.  

1.2.  Prior research on energy, water and health, as important factors of 
territorial sustainable development. Working hypotheses 

Nowadays sustainable regional development requires a comprehensive approach, 
within a reasonable timeframe, of sustainable development at all levels, for all 
organizations, in order to ensure economic development while improving the 
quality of people’s life and social cohesion, and ensuring environmental and 
natural resources protection. International, regional or territorial bodies established 
sustainable development strategies, objectives, indicators for measuring the 
sustainable development of companies, the quality of life and environment, the 
human resources, the education, etc. As a result, a number of specialists in the 
field, researchers, and scientists tried to verify, analyze and evaluate the extent to 
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which various organizations act to develop or modernize various activities, in 
accordance with the latest standards in the field, for the sustainable development of 
the territorial community. 

The specialists showed that the sustainable development objectives, which must be 
implemented at national, regional, continental or global level, are interdependent 
and mutually conditioned and must be treated as an integrated system, in which the 
exchange of expertise and knowledge is made between nations [42]. 

Sustainable urban development is considered by specialists an important challenge, 
especially if we talk about large urban agglomerations. Within it, urban public 
health is a very important issue for the life of the respective community. Cities are 
complex systems affected by a number of economic, social and environmental 
factors, which interact and influence one another. A number of studies analyzed the 
situation in several large cities in China and identified important indexes such as 
the number of hospital beds, health centers per 10,000 persons and the overall 
investment in the treatment of environmental pollution [23,43]. 

But the health of the population and the environment are largely dependent on the 
degree of pollution. Global pollution is strongly linked to the growing global 
demand for energy, largely obtained from fossil fuels (coal and agricultural wastes) 
which cause greenhouse gas emissions and a number of other air pollutants, such as 
carbon dioxide, nitrogen oxides and sulfur dioxide. Researchers analyzed this 
problem and offered solutions proposed by specialists in the field. Thus, the 
growing demand for energy worldwide, which is necessary for the production 
development and social development, can be solved by obtaining solar renewable 
electricity [44] which has undeniable beneficial effects, or by wind energy and 
biomass, which must be stimulated to be increasingly expanded through research 
and innovation activities [45]. 

However, the health of the population is conditioned by the quality of the water. 
Therefore, some researchers focused on the issue of management of river basins 
and urban waters, for which they tried to identify best practices in the field [46] or 
modern technical solutions for wastewater treatment with the purpose to promote 
them [47] in order to fill the gaps by the joint efforts of researchers and 
practitioners. 

      In a study on the sustainable development of large cities, the performance of 
their energy and environmental systems was analyzed and evaluated in an 
integrated approach.for 12 cities in Southern Europe [9]. A special challenge today 
is to identify ways to improve the efficiency of all resources by integrating 
different life support systems: energy, heating, cooling, transport, water and 
wastewater, waste, industry, agriculture [48]. The identification of technical, 
practical and efficient solutions for the myriad of problems due to the increase of 
the population and of the demands of the global market for production and services 
could not be achieved without the use of ICT and Internet technologies. Thus, 
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specialists who have studied the effects of the large-scale expansion of new ICT 
technologies [49] have shown the benefit of their use at least in the next fields: 
mass robotization in the automotive industry, close interactive relationships with 
suppliers and customers through the use of telephony, Internet and other new 
communication resources in the supply chain, modernization of financial markets 
through electronic trading, major changes in the way businesses are run, increased 
volume of independent activities, development of online commerce and online 
payments, increased access to education, culture, health, recreation, social 
interactions, information in all fields, etc. 

In Romania the issue of regional sustainable development is current and paramount 
as there are industrial pollution centers and accumulations of environmental 
degradation, a high share of deforestation, a generally aggressive attitude towards 
the environment, polluting enterprises, high energy consumers, and a large part of 
the population is still poorly informed and little interested in environmental issues 
etc. However, Romania has taken all the necessary measures to comply with 
European legislation and norms. That is why, in 2017, the Government of Romania 
established the Department for Sustainable Development [50], which coordinates at 
national level the implementation of the sustainable development objectives. 
Romania is committed to implementing these objectives both nationally and 
internationally. 

Taking all of the above into account, we analyze to what extent the new 
communication technologies within the development regions of Romania influence 
the indexes of regional sustainable development for the field of energy and health. 

In this study we considered the following working hypotheses: 

Hypothesis 1. The turnover of all organizations in the activity Electricity, gas, 
steam and air conditioning production and supply is correlated with the number of 
employees in the Information and communication activity. 

Hypothesis 2. The turnover of all organizations in the activity Water supply 
activity; sewerage, waste management and decontamination activities is correlated 
with the number of employees in the Information and communication activity. 

Hypothesis 3. The turnover of all organizations in the activity Human health and 
social work activities is correlated with the number of employees in the Information 
and communication activity. 

2. Data and Methodology 

2.1. Description of the data sample and the used variables  

The data sample used in the econometric models consisted of data between 2009 
and 2016, taken from the Statistical Yearbook of Romania and a series of indexes 
considered relevant in characterizing the sustainable development of the regions. It 
is known that Romania has 8 development regions, recognized and measured by 
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indexes from the National Institute of Statistics of Romania, as follows: 1. North-
West; 2. Center; 3. North-East; 4. South-East; 5. South-Muntenia; 6. Bucharest-
Ilfov; 7. South-West Oltenia; 8. West. 

Considering the latest exponential development of the information and 
communications technologies, we verified through the econometric methods of 
simple linear regression if the number of employees in this field is in correlation 
with the indexes specified in the three working hypotheses. For the models we used 
the variables in Table 1, which represent values corresponding to the local 
companies by size groups, according to the number of employees (0-9,10-49, 50-
249, over 250), for the 8 development regions, between 2009 and 2016 [60]. 
Therefore, the data series had 256 values for each index (8 years * 8 regions * 4 
types of companies, by size). 

 
Table 1. Description of the used variables 

Cr. 
no 

Associated 
Variable  

Variable definition Variable 
Type  

1. X Number of employees in the activity Information and 
communication  

Independent 

2. Y1 Turnover of the organizations in the activity 
Electricity, gas, steam and air conditioning 
production and supply 

 
Dependent 

3. Y2 Turnover of the organizations in the activity Water 
supply; sewerage, waste management and 
decontamination activities 

 
Dependent 

4. Y3 Turnover of the organizations in the activity Human 
health and social work activities 

Dependent 

 
An analysis of the variables values used totally, calculated by years (between 2009 
and 2016) is presented below. The graph (fig. 1) shows that an increase in the 
values of X is followed by an increase in the values of Y (an increasing trend for 
both variables). 
 
Table 2. The values calculated for the total variables X and Y1 between 2009 and 

2016 
YEAR X Y1 
2009 11859 50109 
2010 12546 52747 
2011 13237 59568 
2012 14041 59764 
2013 14274 56821 
2014 14365 55488 
2015 15874 58796 
2016 20522 57936 
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Figure 1. The graph of the Y1 variable values between 2009 and 2016 

 
Table 3. The values calculated for the total variables X and Y2 between 2009 and 

2016 
YEAR X Y2 
2009 11859 10094 
2010 12546 14212 
2011 13237 16206 
2012 14041 16605 
2013 14274 15190 
2014 14365 14092 
2015 15874 12627 
2016 20522 12303 

 

 
Figure 2. The graph of the Y2 variable values between 2009 and 2016 

 
Table 4. The values calculated for the total variables X and Y3 between 2009 and 

2016 
YEAR X Y3 
2009 11859 2826 
2010 12546 3309 
2011 13237 3911 
2012 14041 4472 
2013 14274 5097 
2014 14365 5897 
2015 15874 6774 
2016 20522 7973 
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Figure 3. The graph of the Y3 variable values between 2009 and 2016 

 
Analyzing these graphs we noticed they showed an existing dependence between 
variables. Therefore, we further verified, by simple linear regression models, if the 
correlations described in the formulated working hypotheses were maintained. 
Therefore, we checked whether a development of ICT activities complied with the 
following: hypothesis 1, determining the development and diversification of the 
production and distribution of clean energy, as described in the studies 
[43,44,45,47];  hypothesis 2, determining the development and identification of 
new solutions in the activities of water supply, sewage, waste management and 
decontamination, as described in the studies [46,47,48];  hypothesis 3, determining 
the development of activities of health and social assistance, as described in the 
studies [41,42]. 

2.2. Econometric Models. Results and Discussions 

In order to verify the hypotheses, we constructed simple linear regression 
econometric models for each hypothesis. 
Model A analyzed the extent to which the exponential development of information 
and communication technologies influenced the development of activities in the 
field of production and supply of electricity and gas, thus contributing to the 
growth of regional sustainable development. 
The used variables were: 
- Y1 as the dependent variable which represented the turnover of the organizations 
in the activity Electricity, gas, steam and air conditioning production and supply 
between 2009 and 2016, out of the 8 development regions, considering all 
companies and the 4 size groups. 
- X as the independent variable which represented the number of employees in the 
Information and communication activity, considering the same type of data 
structure. 
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The regression model A verified, according to hypothesis 1, whether there was a 
correlation between the activity of companies in the field of production and supply 
of electricity and gas, measured by turnover (variable Y1) and the number of 
employees working in the Information and communication activity (variable X ). 
The proposed simple linear regression model was: 
yx +  (1) 
or, replacing: 
Y1*X+, where:  

- X, Y1 are the described variables; 
- is the random eror variable (residue);    
-  are the parameters of the regression model. 

The simple linear regression model was: ŷ = b0 + b1x                                    (2) 
where:b0 estimated parameter and b1 estimated parameter . We estimated the 
parameter values for the simple linear regression model, using the smallest squares 
method, as shown in table 5. The model was tested and validated, and the result is 
presented in table 5. 
b0  = 191,80715b1 =  0,335340      
Thus, ŷ  = 191,80715+0,335340 * x and the equation is: 
Y1 = 191,8071516 + 0,335340*X 
 
Table 5.Estimated parameters of the simple linear regression model A by using the 

method of least squares 
Variable Coefficient Std. Error                    t-

Statistic 
Prob. 

C 191.8072 128.0563                1.497834 0.1354 
X 0.335340 0.015379                 21.80514 0.0000 
R-squared 0.651799 Mean dependent var 1762.613 
Adjusted R-squared 0.650428 S.D. dependent var 2865.058 
S.E. of regression 1693.954 Akaike info criterion 17.71530 
Sum squared resid 7.29E+08 Schwarz criterion 17.74300 
Log likelihood -2265.558 Hannan–Quinn criter 17.72644 
F-statistic 475.4641 Durbin–Watson stat 0.503330 
Prob(F-statistic) 0.000000   
Source: Authors’ estimations. Notes: dependent variable:Y1. Method: least 
squares. Sample: 1 256. Included observations: 256. 

 
Conclusions for model A: Testing the validity of the model, we found that at a 
significance level of 5%, the model was valid, and the variation of the values of the 
independent variable - number of employees in the Information and communication 
activity (X) justified by 65.18% the variation of the dependent variable - turnover 
of the organizations in the Electricity, gas, steam and air conditioning production 
and supply activity (Y1). The slope of the regression line b1 = 0.335340 showed 
that if the value of the independent variable (X) changed by 1000 people, then the 
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dependent variable Y1 changed on average by 335.34 million lei in the same 
direction. Hypothesis 1 was, therefore, confirmed. Hence the increase of the 
number of employees in the field of ICT, in other words the increase of their 
activities, definitely determined a significant growth of activities in the field of 
production and supply of energy and gas, using modern technologies and ICT 
support. This actually led to the development of companies in the field of clean 
energy production and distribution, a correct estimation of energy consumption 
using models of neural networks [51], algorithms for its optimization and storage 
of large volumes of data [52], identification of new sources of clean energy [53] 
and to a major impact on the quality of people’s life [27,35]. 
 
Model B analyzed, according to hypothesis 2, whether there was a correlation 
between the number of employees in the Information and communication activity 
(X-independent variable) and the other index - the turnover of the organizations in 
the Water supply activity; sewerage, waste management and decontamination 
activities (Y2-dependent variable). The model was built and tested in the same way 
as model A, and the result is shown in Table 6. 
b0  = 311,1721  b1 =  0,026409 
Thus, ŷ = 311,1721+0,026409*x or 
          Y2 = 311,1721+ 0,026409*X 

 
Table 6. Estimated parameters of the simple linear regression model B by using the 

method of least squares 
Variable Coefficient Std. Error              t-Statistic Prob. 
C  311.1721 21.96630                       

14.16589 
0.0000 

X 0.026409 0.002638                       
10.01092 

0.0000 

R-squared 0.282928 Mean dependent var 434.8789 
Adjusted R-squared 0.280105 S.D. dependent var 342.4702 
S.E. of regression 290.5744 Akaike info criterion 14.18938 
Sum squared resid 21446101 Schwarz criterion 14.21707 
Log likelihood -1814.240 Hannan–Quinn criter 14.20052 
F-statistic 100.2185 Durbin–Watson stat 0.319041 
Prob(F-statistic) 0.000000   

Source: Authors’ estimations. Notes: dependent variable:Y2. Method: least 
squares. Sample: 1 256. Included observations: 256 

Conclusions for model B: At a significance level of 5%, the model was valid, and 
the variation of the values of the independent variable - number of employees in the 
Information and communication activity (X) justified by 28.29% the variation of 
the dependent variable -  turnover of the organizations in the Water supply activity; 
sewerage, waste management and decontamination activities (Y2). The slope of 
the regression line b1 = 0.026409 showed that if the value of the independent 
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variable (X) changed by 1000 persons, then the dependent variable Y2 changed on 
average by 26.41 million lei in the same direction. Hypothesis 2 was, also 
confirmed. Hence the increase of the number of employees in the field of 
information and communication technologies, in other words the increase of their 
activities, definitely determined a significant growth of activities in the field of 
water supply, sewage, waste management and decontamination, as described in the 
studies [46,47]. 
 
Model C analyzed, according to hypothesis 3, whether there was a correlation 
between the number of employees in the Information and communication activity 
(X-independent variable) and the index - turnover of the organizations in the 
Human health and social work activities (Y3-dependent variable). The model was 
built and tested in the same way as model A, and the result is shown in table 7. 
b0  = 23,83069 b1 =  0,028485 
Thus, ŷ  = 23,83069 + 0,028485*x or 
          Y3 = 23,83069+ 0,028485*X 

 
Table 7. Estimated parameters of the simple linear regression model C by using the 

method of least squares 
Variable Coefficient Std. Error           t-Statistic Prob. 
C 23.83069 7.957288                     

2.994826 
0.0030 

X 0.028485 0.000956                     
29.80774 

0.0000 

R-squared 0.777681 Mean dependent var 157.2617 
Adjusted R-squared 0.776806 S.D. dependent var 222.8044 
S.E. of regression 105.2605 Akaike info criterion 12.15854 
Sum squared resid 2814264 Schwarz criterion 12.18623 
Log likelihood -1554.293 Hannan–Quinn criter 12.16968 
F-statistic 888.5015 Durbin–Watson stat 0.770621 
Prob(F-statistic) 0.000000   

Source: Authors’ estimations. Notes: dependent variable: Y3. Method: least 
squares. Sample: 1 256. Included observations: 256. 

 
Conclusions for model C: At a significance level of 5% the model was valid, and 
the variation of the values of the independent variable - number of employees in the 
Information and communication activity (X) justified by 77.76% the variation of 
the dependent variable - turnover of organizations for the activities in the field of 
Human health and social work (Y3). 

The slope of the regression line b1 = 0.028485 showed that if the value of the 
independent variable X changed by 1000 persons, then the dependent variable Y3 
changed on average by 28.49 million lei in the same direction. Hypothesis 3 was 
confirmed, too. Hence, the increase of the number of employees in the field of 



JOURNAL OF INFORMATION SYSTEMS & OPERATIONS MANAGEMENT, Vol. 14.1, May 2020 

36  

information and communication technologies, basically the increase of their 
activities, definitely determined a significant growth of activities in the field of 
human health and social assistance, as described in the studies [39,40,54]. 

3. Conclusions and Future Research  

We believe this study has practical implications at managerial and political 
level. Thus, the models can be analyzed by specialists, economists, managers from 
all organizations, who, based on them, can enhance the use or implementation of 
new information and communication technologies as a safe solution for modern, 
scientific management, and efficient, competitive economic development of the 
organization, allowing the implementation of measures of social responsibility and 
environmental protection, thus leading to a sustainable development. This ensures 
the foundation of the flexibility requirement for modern management, which must 
be informed, adapt to the new demands of the global market, identify and use the 
opportunities, and deal with the arising risks, in order to ensure both competitive 
and sustainable development of the organization [4]. 

The analysis of the presented models showed that there was a correlation between 
the number of employees in the Information and communication activity and: 
- the turnover of organizations in the activity of Electricity, gas, steam and air 
conditioning production and supply (A) 
- the turnover of organizations in the activity of Water supply; sewerage, waste 
management and decontamination (B) 
- the turnover of organizations in the activity of Human health and social work 
activities (C) 

This means that the prevalence and development of activities in the field of  
information and communication technologies will lead to a significant growth of 
activities in the field of Electricity, gas, steam and air conditioning production and 
supply and Water supply; sewerage, waste management and decontamination; 

Basically, the new information and communication technologies allow, within any 
organization, the introduction of high specialization technologies, robotization and 
automation of processes in their field of activity, but also a computerized 
management of the other processes within organizations, such as modern 
procedures for quality control of products, [55], staff training, improvement of 
health and safety conditions at work [3],  environmental protection measures, etc. 
Therefore, we are certain that ICT implementation is a factor of multiplying the 
degree of development for other areas of activity within the local communities. A 
powerful company, developed with new production technologies and ICT 
technologies, will be able to support many activities in the areas of social and 
environmental responsibility and implicitly will enhance sustainable development 
at local (development region) or national level. 



JOURNAL OF INFORMATION SYSTEMS & OPERATIONS MANAGEMENT, Vol. 14.1, May 2020 

 37 

Political decision makers, at local or central administration level, can intervene in 
stimulating organizations to use and implement new communication and 
information technologies [56]. These have direct beneficial impact on each 
organization such as better management, more efficient work processes, and a 
healthier and safer work environment, as well as in the local community, which 
will have a lower unemployment rate, a highly specialized workforce with better 
paid jobs, better environmental and living standard. Moreover, in Romania the 
introduction of new computer and communication technologies was supported by 
the government increasing the number of specializations in the field of Information 
and communication for secondary and higher education, as well as by political 
measures to stimulate the specialists working in this field [57]. Basically the digital 
revolution has played a key role in the transformation of society, as it changed the 
shape and size of new business models, it changed completely the production 
process and the sale of products and services, work and education, culture and 
leisure, governance [58], the global economy on the whole. And thus, the new 
technologies, used on the planetary scale have become the tools of change related 
to sustainable development [42,59]. 

Our study is limited regarding the data selected from the Statistical Yearbook of 
Romania, for the number of employees in the ICT field, because many companies, 
especially the small ones, have employees who perform specific ICT tasks but are 
assigned to positions of economists or engineers. This means that the development 
of ICT activities is not rigorously represented by the number of employees, which 
in fact has a higher growth. We will conduct further research analyzing other 
priority factors of regional sustainable development, such as urban transport, 
education, research, innovation, waste processing and others. 
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