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Abstract— The paper tries to address the question of whether 
the smart grid solution can be transited internationally, and 
explore the possibility of international transition with three 
national comparisons: USA, Europe, and China. A qualitative 
content analysis in which data (the academic papers) are coded 
in preparation for comparison and interpretation is chosen to 
find the similarities and differences of smart grid development 
in different national context. Trough a comparative analysis of 
smart grid development in USA, Europe and China, this paper 
conducts a transferable framework of smart grid solution with 
global and local features.    
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INTRODUCTION 
Smart grid is an upcoming technology being applied 

currently in developed countries, e.g. US, EU, Japan [1]. Many 
developing countries, such as China, Africa and Thailand, are 
all aware the important and start to develop this area, e.g. 
Sebitosi and Okou [2]. According to Hashmi, Hanninen, and 
Maki [3], “the definition of smart grid can also depend on local 
conditions; different countries can have very different starting 
points for the process towards smart grid”. Smart grid 
development appears differently in many interesting ways 
when compared with other countries [4]. The main challenge of 
the global smart grid solution can be argued as readiness of 
utilities, ICT and stakeholder management. For instance, smart 
grid technologies are mainly deployed with regional, country, 
or utility specific objectives and requirements, to be quantified 
in the areas of environmental goals, security of electricity 
supply, and macro-economic growth and business 
sustainability development [5].  

However, this paper argues that the global drivers and 
challenges provide a possible platform for the international 
transition of the smart grid solution, such cross-national 
technological and managerial transfer. The global smart grid 
market has huge potential due to the enormous market need. 
However, the global smart grid solution is more complex 
compared to the general smart grid solution, which not only 
interrelates utility readiness and variable factors’ 
embeddedness, but also requires tailor-made strategies for 
specific national market needs. Despite the recognition of the 
importance of the smart grid globalization, there has been little 

research to provide the smart grid solution for dynamic 
markets. 

Plenty of research has done comparative studies of the 
smart grid development with the national or cross-national 
aspects, e.g. [6-9]. Majority of the research focuses on the 
technological aspect, and little has stated the correlation across 
countries or the management aspect. In order to fill the gap, 
this paper seeks to examine the question of whether the smart 
grid solution can be transited internationally, and what are the 
impact factors. To address this question, this research tries to 
compare the current smart grid situation, and also provide 
insights into the managerial perspective of smart grid. USA, 
Europe and China are selected for the represented countries, 
which represent a spectrum of diverse political, economic, 
environmental and technological situations with different smart 
grid foci. 

Despite the widespread impact of cross-national 
comparative research on smart grid, it is surprising that the 
current comprehensive reviews are rather limited, which has 
resulted in a large body of literature that lacks integration. The 
proliferation of smart grid research made it necessary to 
develop specific criteria to limit the scope of our review. In 
addition, the smart grid literature spans diverse disciplines, 
such as academic papers, government and industry reports. 
Thus, we limited our focus to articles published in IEEE Xplore 
and Google scholar database. We also extended the review by 
searching the references of articles returned in our first search 
to identify additional articles. We recognize that many studies 
use different terms, so we searched for articles that use the term 
of “smart grid + country/ nation/ international/ America/ 
Europe/ China”. In cases where a relatively large number of 
studies share a common theme, we have included a sampling of 
those that are indicative of the national context of the U.S., 
Europe and China. We found 28 articles that met our search 
criteria, summarized in Table 1.  

In order to fill the gap of the sidedness of the current cross-
national smart grid research which mainly focuses on the 
technological aspect. We describe each theme found in the 
coding and draw conclusions from them. Second, we discuss 
the missing part in the current cross-national smart grid 
research, and bring attention to the importance of the 
international transition of the smart grid solution. Finally, we 
offer recommendations to build on this body of research. 
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Table 1. Overview of the national/cross-national research on Smart Grid 

COMPARATIVE STUDY 
The smart grid development is diverse in different countries 

due to different situations. Apparently there are different 
timelines and focuses. For instance, China officially announced 
the smart grid plan and development in 2009 by the East China 
Power Grid Company [15] [16]. Compared to China, the U.S. 
has much longer history of smart grid development. The 
significant efforts in the U.S. have been dedicated to develop 
new technologies since 1980s [16] and the U.S. Smart Grid 
Initiative is the official policy of grid modernization as 
formalized by the 2007 [19].  

In this paper, these social aspects are described as the social 
circumstance of the smart grid development and compared 
between Europe, the U.S. and China. By summarizing the 
literature, the circumstance of the smart grid development can 
be divided into market, economy, policy (including rules, 
regulations, and standardization), and energy resource. These 
elements decide the direction and focus of a national smart grid 
initiative and development. For instance, the geographic 
diversity and economic imbalance drives both Europe and 
China to focus the transmission and integration of the smart 
grid development. However, the global pressure, economic 
growth and society demand makes China more concern the 
strong and reliable, efficient and economical power grid.  

Most national/cross-national research on the smart grid 
development focuses on the technological aspect, and this 
research tries to figure out the differences and similarities of 

the smart grid technology development in China, Europe and 
the U.S., which is described as the construction of smart grid 
development in this paper. According to the 28 articles, the 
main elements of smart gird construction are: transmission, 
distribution, ICT, energy storage, and operations.  

DISCUSSIONS 
According to the literature analysis, this paper identified 

eleven elements (six elements in the social aspect and five 
elements in the technological aspect) that have been popularly 
discussed in the comparative/national smart grid studies. 
Although the technological aspect has been discussed in many 
papers, this paper still tried to discuss both social and 
technological aspects with a new form to present an integral 
picture. Some articles have mentioned and primarily discussed 
few social elements, e.g. Fang, Misra, Xue and Yang [33]. 
However, some important social elements are still missing. For 
instance, the framework [33] misses the political, economic and 
market elements.  

Majority of current research focuses on the “comparison” 
between countries. Meanwhile, there is limited research present 
the similarity and dissimilarity of smart grid development 
across countries. This paper argues that the similarity and 
dissimilarity is important for the smart grid technology and 
knowledge transfer across countries. Also, the across-national 
collaboration is the only solution for the global energy issues. 
The first step for the across-national smart grid collaboration is 
the similarity/ dissimilarity understanding, and then it can find 
the collaboration possibility and focus area. Table 2 and table 3 
show the example of element comparison between Europe, the 
U.S. and China. Taking the market element for example, both 
Europe and the U.S. concern the standardization, but not in 
China. There are several reasons behind, and it also indicates 
collaboration opportunity regarding standardization, such as 
experience transfer from Europe to China.   

This paper found that some elements are missing in the 
current smart grid comparison studies, which are important for 
the international smart grid collaboration. These elements can 
be defined as: demographic, geographic, and cultural elements. 
For instance, the geographic situation of economics and energy 
resources influences the policies or national strategies for the 
smart grid development. China has high interest and focus on 
the ultra-high voltage power grid transmission due to the 
unbalanced energy resources and economic development.  

This paper argues that it is important to have a big picture 
of the smart grid development across countries. The scale and 
focus of the national smart grid should be presented under the 
global smart grid structure. It is no doubt that the worldwide 
smart grid direction is transforming the traditional energy 
system to the entirely smart energy system, and with the 
dimension of national scale and focus. Taking the stakeholder 
dimension as example, there should be a fully active 
stakeholder participation to support the entire smart energy 
system. At this dimension, Denmark is more advanced than the 
U.S. and China. 

Citation Topic area 
[10] China 
[11] China 
[12] China 
[13] China, India and Brazil 
[14] China, the U.S. and Europe 
[15] China, the U.S., Europe 
[16] The U.S., EU, and China 
[7] UK and China 

[17] The U.S. and global 
[18] The U.S., Brazil  
[19] Europe, the U.S. 
[20] The U.S. 
[21] Europe, Czech Republic 
[22] Denmark 
[9] Europe: 

Belgium, 
Germany, Italy and Spain 

[23] Germany 
[24] Germany 
[25] Sweden 
[26] Northern Isles 
[27] Spain 
[28] Europe 
[8] Germany and Russia 

[29] Europe 
[30] Netherlands 
[31] Denmark 
[32] Lation American: Brazil, Colombia. 

Chile.  
[6] UK, Denmark, France, the U.S. 
[3] EU, USA 
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Table 2. Social aspect comparison across Europe, the U.S., and China 
 

 
Table 3. Technological aspect comparison across Europe, the U.S., and China 

CONCLUSIONS 
The research findings show that there are some missing 

aspects for the global smart grid research. Based on the 
limitation of current research, we suggest that the following 
aspects require more focus in the future research:  

• Systematic research on cross-national smart management 
system: The current cross-national smart grid research 
hasn’t provided a systematic, overall view with the whole 
picture integrating social and technological aspects. 
Therefore, a tool or database is recommended for the 
future research. Meanwhile a template is recommended for 
the systematic comparative studies.  

• The global-local smart grid solution: Current research 
mainly focuses on the cross-national comparison or 
international collaboration. Our research findings show 
that there are similarities and differences across national 
smart grid environment and development. Therefore, it is 
necessary to integrate global and local aspects for the 
further smart grid solution. 

• Correlation between different systems and aspects: This 
research found that the social factors impact on the 
national technological development of smart grid. 
Meanwhile, the research also argues that the correlations 
might be different across countries. Therefore, the further 
research is recommended to explore it.  

• Cultural impact on the national smart grid development: 
In the comparison, this research found that the focuses of 
smart grid development are different even inside Europe. 
The social responsibility and ethical principle of 
governments and citizens influence the smart grid 
development. For instance, Denmark plans to have 100% 
renewable energy in 2050, and the high electricity price 
(including tax and research and development) is more 
acceptable for households in Denmark. Therefore, more 
research is expected to explore the cultural impact to the 
global smart grid development. 
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