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INTRODUCTION

Feed-in tariff (FIT) is a policy designed to accelerate investment in renewable energy technologies.

And since 2015, FIT have already been implemented in 75 countries [START_REF] Ren21 | Global Status Report www[END_REF]. It achieves its ambitions by offering long term contracts to renewable energy producers typically based on the cost of generation of each technology, and these FITs policy cost are designed for electricity consumers or ratepayers [START_REF] Alizamir | Efficient feed-in-tariff policies for renewable energy technologies[END_REF]. The FIT strategy is regarded as very efficient because it mainly consists of certain admission to the grid, long-term contracts (10-20 years), and reimbursement levels that is founded on the prices of renewable energy production. Moreover, inadequate or excessive energy deployment can be addressed by adjusting tariffs [START_REF] Klessmann | Policy options for reducing the costs of reaching the European renewables target[END_REF]. The top main renewable energies in China are hydro, solar and wind and they can be incorporated into the main grid through a favorable FIT that will attract investment.

In renewable energy sources production, China is a leading country. In 2019, the country was expected to put in another 110 gigawatts of new power generation. After connecting a record of 133.7 gigawatts of new capacity in 2017, China put 120 gigawatts into operation in 2018.

According to China Electricity Council, China steadily raised clean energy sources shares and put in about 62 gigawatts of non-fossil fuel power into operation when operating in 2019.

China has really benefitted from its water resources development over recent decades, thanks to its high mountain valleys and large rivers. Hydropower accounts for about 17 per cent of total electric capacity and total hydropower capacity reached about 356 gigawatts in 2019 (International Hydropower association status report) Renewables in China are seen mostly as a source of energy security and not just only to reduce carbon emission. Unlike oil, coal and gas, the supplies of which are finite and subject to geopolitical tensions, renewable energy systems can be built and used wherever there is sufficient water, wind and sun. Renewable electricity production in China is presently supported by FIT [START_REF] Cheng | Emergy evaluation of cropping, poultry rearing, and fish raising systems in the drawdown zone of Three Gorges Reservoir of China[END_REF]. A national solar tariff was issued in China at about 0.15 USD per kW in August 2011. In a move to help struggling project operators to realize profit, China set a tariff for new onshore wind power plants. The country's economic planning agency, the National Development and Reform Commission (NDRC), announced four categories of onshore wind projects, which will be able to apply for the tariffs according to region, areas with better wind resources will have lower tariffs, while those with lower outputs will be able to access more generous tariffs. This policy changed from a fixed FIT to a bidding FIT. And on July 2019 NDRC announced the level of solar FIT payments for large scale projects [START_REF] Prateek | Mercom india, google chrome[END_REF]. This document was the first one that confirms the level of FIT payments for solar projects following several consultation papers issued previously. The fundamental strategy behind FITs is to minimize policy cost while ensuring the effective realization of capacity target [START_REF] Nelson | Finance mechanisms for lowering the cost of renewable energy in rapidly developing countries[END_REF].

We used bibliometric analysis in this research to conduct our work on the effect of FIT on renewable energy development in China. Bibliometric analysis is been used in many fields to determine the impact of the field. Bibliometrics is a statistical method to analyze other publications.

Yet the use of bibliometrics became widespread only after Eugene Garfield conducted research with the tools developed by the Institute for Scientific Information (now Thomson ISI) of which he is the founder. The Thomson ISI database greatly reduce the efforts required to carry out BA with their systematic archiving of articles from a selection of some most cited scholarly journals.

Bibliometrics is mostly used in natural science and engineering because these fields have appropriate bibliographical characteristics for bibliometric analysis, even though it is also used for historical, sociological research or for evaluating science policy context.

While carrying on our research on BA, we realize that there has not yet been any BA done on FIT in China, this paper therefore carries out this research and moreover show the implication of FIT in the development of renewable energy in China. We used bibliometric citation analysis and the most influential journals, institutions and trending articles were revealed [START_REF] Zhao | Comparing all-author and first-author co-citation analyses of information science[END_REF] 

MATERIALS AND METHOD

Bibliometric mapping is an important research topic in the field of bibliometry (Morris and Van der VeerMartens, 2008;[START_REF] Peters | Co-word-based science maps of chemical engineering. Part I: representations by direct multidimensional scaling[END_REF]. Bibliometry is a science that seeks to find representations of intellectual connections within the dynamically changing system of scientific knowledge [START_REF] Small | Update on science mapping: creating large document spaces[END_REF]. That is, scientific mapping aims to show the structural and dynamic aspects of scientific research [START_REF] Börner | Visualizing knowledge domains[END_REF]Noyonset al., 1999). In general, in a scientific mapping analysis the workflow goes through several steps: data retrieval, preprocessing, network extraction, normalization, mapping, analysis and visualization. These steps were done through the use of the VOSviewer software (www.vosviewer.com) which elaborated the Scopus selection of publications (VanEck and Waltman, 2010).

When a map is created on the basis of text data, the terms must first be identified in the sentence and then to be included in the map selected. This is done through the use of a term-in-sentence detection algorithm, provided by the Apache OpenNLP library, is applied to text data, then nominal (or nominal) sentences are identified in the text data. A nominal sentence, according to VOSviewer is like a sequence of one or more consecutive words within a sentence such that the last word in this sequence is a noun and each of the other words is a noun or adjective. Once a set of nominal phrases, or terms, which have been identified in the text data are made available to VOSviewer, a selection of terms is made excluding those with a small number of occurrences (e.g., by default, terms with less than 10 are excluded) and / or those with a low relevance score. The selected terms are included in the map that is created (Van Eck and Waltman, 2014). The VOSviewer clustering technique identifies groups of related terms and maps the investigated domain according to the terms used in the titles and abstracts of the publications analyzed [START_REF] Waltman | A unified approach to mapping and clustering of bibliometric networks[END_REF]. Building a term map is like building a two-dimensional graph in which related terms are close to each other, while those with low correlation are far apart. The map gives us an overview of the structure of a field.

To create a word map based on the text of documents, VOSviewer performs the following steps.

First of all, part-of-speech coding (identification of verbs, nouns, adjectives, etc.) (Van Ecket al., 2010) is performed via the Apache OpenNLP tool, then the alinguistic filter is used to identify nominal sentences. The filter selects all word sequences that consist exclusively of nouns and adjectives and end with a noun. Finally, nominal plural phrases are converted to singular. Selected nominal phrases are referred to as terms. The most relevant nominal phrases are selected according to this technique: for each nominal sentence the distribution of co-occurrences (second order) on all nominal sentences is determined. This distribution is compared with the overall distribution of occurrences with respect to nominal sentences: the greater the difference between the two distributions (measured using the Kullback-Leibler distance), the greater the relevance of a nominal sentence. Intuitively, the idea is that nominal phrases with little relevance (or phrases with a general meaning), have a similar distribution of their co-occurrences (second order). While nominal phrases with high relevance (or word phrases with a specific meaning), such as text display and extraction, have a distribution of their co-occurrences (second order) that is significantly skewed compared to other phrases named. Therefore, it is assumed that in a cooccurrence network, sentences with high relevance are grouped into clusters. Each cluster can be seen as a topic. Finally, mapping and grouping of terms are provided (Van Eck et al., 2010). The natural language processing techniques used by the software can be used to evaluate whether the terms in the titles and abstracts of publications are related or not.

The VOSviewer mapping technique uses the mathematical method of minimizing the weighted sum of the square Euclidean distances between all pairs of elements through an optimization process. Thanks to this mapping, approaching the distance between each pair of terms (i and j) on the map represents their similarity as accurately as possible. In particular, the similarities between the terms (Aij) are calculated based on the number of functional occurrences in the title or abstract.

According to [START_REF] Waltman | A smart local moving algorithm for large-scale modularitybased commuity detection[END_REF], the following equation was used:

𝑨𝒊𝒋 = 𝑪𝒊𝒋 𝑪𝒊𝑪𝒋
Aij represents the number of publications in which two terms, i and j, occur together while Ci and Cj represents the number of publications in which each is displayed. Therefore, the greater the number of publications in which the two terms are together, the greater the correlation between the terms, which is why the terms that often occur in the same publications are close to each other in the output map, while the less strongly correlated ones (low co-occurrence) are more distant from each other. Each term is represented by a circle, where its radius and the size of the label indicate the number of publications in which the term is present. To identify groups of related terms, a weighted and parameterized variant of modularity-based clustering is used, which is the software clustering technique [START_REF] Perianes-Rodriguez | Constructing bibliometric networks: a comparison between full and fracyional counting[END_REF][START_REF] Raparelli | Structural trend and coneptual evolution of research on genetically modified organism using a science mapping approach[END_REF]. A cluster can be seen as a research topic within which one or more research topics can be identified.

After data recovery, the first preprocessing analysis we performed was with our Web of Science and Scopus database, we retrieved 1233 publications from 1998 to 2019 with WOS, and 1857 publications retrieved from 2010 to 2019 with Scopus. After this step, we realized there was no single nor consistent publication before 2010 on FIT in China with WOS. So, we decided to focus on the time span of 2010-2019 because the publications began at this time range to have a certain consistency on an international level, even though China started publishing internationally in 2006.

The temporal trend and the most used journals were then analyzed based on this selection.

For network extraction, scientific mapping and visualization was used, and a second analysis was performed. The VOSviewer software (www.vosviewer.com) was used for the scientific mapping.

We constructed a network based on the data available to VOSviewer; then a score of relevance was calculated, and a cluster related to the investigated domain of analyzed publications was identified; finally, a map was created based on the constructed network.

Before mapping, a 16-item thesaurus file was prepared. This is to avoid repeating the term and to ensure the coherence of VOSviewer by associating synonyms, different terms that express a single concept, different spelling of the same word or the same abbreviation, plural / singular terms, common names, with a single related unique term.

DATA DESCRIPTION

The data was collected from the Web of Science and Scopus database, based on articles mainly, but we also included reviews, conference papers and early access, the language was English and the year span from 2010 to 2019.

The data we collected from WOS only included China because it is our field of research. We focused on title, abstract and keywords. The terms of search were 'feed-in tariff in China'; 'feedin tariff OR feed in tariff OR FIT AND China and Our Web of Science categories was limited to energy fuel and sustainable science categories. After removing the duplications and excluding the ones published in 2020, the search provided 64 publications on Web of Science.

Realizing we didn't have enough data and since we wanted to compare China with the rest of the world on FIT implementation and evolution, our research on Scopus not only involved China but also included rest of the world. To collect the documents related to this study, we focused our search on title, abstract and keywords. The terms of search remained unchanged. Our Scopus categories was limited to energy fuel and sustainable science categories and the language was English. The search provided 1857 publications.

RESULTS AND DISCUSSION

Considering the analyzed period (2010 to 2019), our research identified 64 publications from WOS and 1857 publications from Scopus, which are analyzed separately as following;

WEB OF SCIENCE DATA ANALYSIS AND SCIENTIFIC MAPPING

In Figure 1, The first publications on FITs in China was published in 2010 ( 2), accompanied by a gradual increase in 2012 ( 3) and the first increase in 2013 (8), then in 2016 (11) and in 2019 ( 12). Furthermore, we can observe the trend of citations inherent to publications produced in the reference year. The peak of citations occurred in 2013 (234) followed by publications published in 2016 (193), 2015 (172), 2017 (163), 2012 (157), 2014 (139), 2010 (86), 2011 (47). It should be noted that the documents published in 2018 (46) and in 2019 ( 12) have already presented a substantial number of citations even though they were recent publications In figure 3 we have all the documents published by every research organization publishing at least one document and their related citation. North China Electric Power University is the most publishing organization concerning FIT in China with about 15 documents but with 150 related citations whereas Xiamen University who had published just 5 documents, have more than 200 related citations. Figure 3 therefore reveals that the number of documents published is not related to the number of citations. Two maps were derived from the scientific network analysis: one took into consideration title and abstract and the other was related to authors.

In Figure 4, a minimum number of occurrences of a term was use. 10.766 terms were found and 22 terms met the threshold. For each of the 22 terms, a relevant score was calculated. Then based on the score for each term, the most relevant score was selected. The default choice is to select 60% of most relevant terms. The number of terms to be selected is 13. In figure 5 the scientific mapping was based on co-authorship between 2010-2019, the maximum number of authors per document found was 10 authors and the minimum number of documents of an author was 2, there was no citation of authors observed. Out of the 202 authors only 14 met the threshold. 

SCOPUS DATA ANALYSIS AND SCIENTIFIC MAPPING

Using Scopus database, a world overview was made on the study of FIT. From figure 6 we can see that Germany is the country that most worked in this sector followed by the UK and the 14 USA. China is in fourth place even if in recent years it is the state that has produced the most scientific work.

Figure 6. The countries that produced more than 100 publications in the period 2010-2019 are shown.

The 10 most publishing journals from 2010 to 2019 based on Scopus are presented in figure 7 and their publications of each year. Energy Policy is the most active with 17 publications followed by

Renewable and Sustainable Energy Reviews with 12 publications. Publications for other journals are 8, 7, 7, 6, 5, 5, 3, 3, respectively In Figure 8 we have a minimum number of occurrences of a keyword of 5, of the 1187 keywords, 59 of them meet the threshold. For the decade 2010 to 2019, four distinct clusters are keywords, the clusters are grouped according to the keywords most used by the authors to characterize the studied topic. We have focused on the word FIT and we can see that in China there is a red cluster, investments, emission control, sensitive analysis, power generation and policy making. The yellow cluster groups the environmental policy, RPS, public policy, alternative energy, system dynamics and energy market. In the green cluster there are terms such as wind power, tariff structure, carbon, renewable resources and energy, carbon dioxide, economics. In addition to containing FIT, the blue cluster also contains costs, decision making optimization commerce etc. All the most relevant keywords are present in table 1. 1. The most relevant keywords from the data base of Scopus In Figure 9, a minimum of 10 occurrences of a term was used, 3193 terms were found and, of these, 41 of them reached the threshold. For each of these 41 terms, a relevant score was calculated, and the most relevant score was selected based on this score. The default is to select 60% of the most relevant terms. The number of terms to select is 25. The figure represents the nominal sentences of the publications produced between 2010 and 2019 (121 documents). Only two distinct and clearly separated macro-areas are highlighted. The two clusters are connected only by two nominal sentences. At the center of the red cluster, the nominal phrase is represented by "feed" that connects all the words of the two clusters, while in the red cluster the nominal phrase "tariff", connects all the words of the two clusters except "rapid development". The other nominal sentence is represented by "Chinese governance" (green group) which is connected to the red cluster with the words "cost", "feed", "power", "tariff", "capacity", "energy" and to green cluster with "mechanism", "country", "industry", "rps", "problem". (table 2) 

CONCLUSION

From the 2 different bibliographic databases used (Web of Science and Scopus) we arrived at the same result that FIT accelerated the development of renewable energy in China wherever it was implemented, especially solar and wind energy. From what has been highlighted by the work, it is envisage that FIT implementation will resolve energy problems, help in the development of the sector, and at the same time improve the capacity of the system while keeping costs low. We can also note the positive impact on the development of FIT research on renewable energy from the number of researchers collaborating with each other.

On the other hand, from the terms detected by the system, we realized that many fields still need to be explored and require the implementation of FIT, because priority areas right now for the development of FIT are the solar and wind sector.

The study found that investments in renewable energy were low or non-existent prior to the implementation of FIT in China and that they later had a significant contribution to the development of renewables in China. Since 2010, when scientific research started publishing indexed works, it quickly reached the countries that have been working in the sector for many years.

This study contributes to a better understanding of FIT policy in China by showing the main lines of research and their evolution since its implementation. Our study represents the first attempt to apply scientific mapping analysis to a policy (FIT in this case). BA helped us get more accurate results in the field, having the ability to predict future movements on FITs. Unfortunately, development is still very low, however, wind and solar are the few one's actually experiencing this policy.
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 1 Figure 1. Trend in the annual number of scientific publications and related citations from Web of Science using Feed-in tariff in China (2010-2019)
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 2 Figure 2. Trend of the most publishing journals about FITs in China from 2010-2019 from the database Web of Science.
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 3 Figure 3. All the publications per research organization and related citations from the database of Web of Science.
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 4 Figure 4: Scientific mapping of the network among title and abstract used in the FIT research between 2010-2019; lines indicate co-occurrence links between terms. All data are from the database of Web of Science.
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 5 Figure 5. Scientific mapping on co-authorship in the FIT research between 2010-2019; 14 met the threshold. All data are from the database of Web of Science.

Figure 7 .

 7 Figure 7. The 10 most publishing journals from the database of Scopus.
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 8 Figure 8. Scientific mapping of the networks among the keywords most used in the FIT (2010-2019). Lines indicate co-occurrence links between terms. All information is from the data base of Scopus.

Figure 9 .

 9 Figure 9. Term map based on title and abstract used in the FIT publications between 2010-2019; lines indicate co-occurrence links between term. All information is from the data base of Scopus.

  

  

Table 3 .

 3 22 authors reported FITs in China during the period 2010 -2019 with the numbers of the total documents, the citations and the total link strength. All information is from the data base of Scopus

	Term	Occurrences	Relevance score
	capacity	29	0.7021
	case	15	12.954
	case study	15	0.6197
	Chinese government	28	0.7419
	cost	46	10.147
	country	36	0.7302
	effectiveness	15	0.6008
	electricity	22	13.0970
	energy	57	0.3514
	feed	106	13.839
	grid	18	0.9954
	implementation	16	1.4360
	industry	29	0.8609
	investor	13	1.1530
	mechanism	33	0.5496
	power	41	0.5219

Figure 10. Scientific mapping of the collaboration among authors in the FIT research between 2010-2019; Lines indicate co-occurrence links. All information is from the data base of Scopus
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were 25 authors with a minimum number of 3 documents per author. Among the 353 authors only 22 met the threshold. For each of the 22 authors, the total strength of the co-authorship link with other authors was calculated. VOSviewer selected the authors with the maximum total link strength, as shown in Table 3.