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Abstract. Tariff relief is a prerequisite for reaching a free trade agreement. This 
study employs quantitative indicators to identify the specific types of goods with 
trade complementarity between China and Norway based on the published data by 
the United Nations, the World Trade Organization and the National Bureaus of 
statistics both in China and Norway. The empirical results confirm that some types 
of commodities are provided with trade complementarity between both sides. 
Nevertheless, these complementary goods are imposed tariffs on each other. The 
consequences are linked with aggravating resources shortage in China on the one 
hand, and limiting consumption in Norway on the other. Therefore, pushing up 
tariff relief is favor of mutual benefit cooperation and making progress in the 
negotiation of free trade agreement between China and Norway. 
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1. Introduction 

Free trade agreement is the key to promote free trade zone. The establishment of free 
trade zone is usually based on the signing of free trade agreement (FTA). Recent years, 
FTA has become an important paradigm to enhance economic and trade cooperation 
between China and countries along “the belt and road”.  

As the part of “the belt and road”, the Nordic countries have been pursuing free 
trade policy for a long time and have expressed strong complementarity with Chinese 
industries. Iceland has established a free trade zone with China in 2013. The 
negotiations of free trade agreement between China and Norway have conducted the 
16th round so far.  

The fundamental content of free trade agreement is tariff relief [1].The important 
premise of reaching FTAs involves the types, range and size of goods for tariff relief. 
Moreover, the expansion of bilateral trade volume caused by tariff relief means 
extending free trade further and increasing the possibility to reach a FTA for both sides. 

Many studies have provided a lot of valuable research on the role and effect of 
free trade zone. The free trade zone is defined as the elimination of tariff and non-tariff 
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barriers between countries or regions through the signing of free trade agreements [2]. 
Countries with high production costs will benefit from the expansion of trade size and 
trade creation effect [3]. Moreover, free trade zone (FTZ) is a new way of economic 
and political interdependence that promotes the combination of national or regional 
development strategy and international process. The most direct goal of the FTZ is to 
expand the mutual trade among member countries and to form a larger market scale so 
that enhance international competitiveness [4]. In addition, some scholars have paid 
attention to the effects of establishing FTZ between China and other countries. China 
and ASEAN Free Trade Area, for example, the trade flow between member countries 
with similar per capita income and demand structure might increase [3]. The income 
distribution of the Asia Pacific free trade area is different among member countries. 
The developed countries, represented by the United States, get more additional income 
than the developing countries [5]. 

Others find that trade complementarity is an important way to promote the FTZ 
[6]. The difference of resource endowment has become the decisive factor of trade 

complementarity between China and the countries or regions along“the belt and road”

[7]. The complementarity of agricultural product transaction between China, Norway 
and Finland is weak, but is strong with Sweden, Denmark and Iceland [8]. If establish a 
FTZ, it will enhance the cooperation in the field of high technology due to the 
complementarity of inter industry trade between China and Norway [9]. Generally, the 
potential and huge benefits will be stimulated by signing the free trade agreement (FTA) 
as long as there is industrial structural complementarity between trade partners [10]. 
However, the average import efficiency from the countries along “the bet and road” is 
lag behind the average level of export from China [11]. 

In terms of tariff relief, the basic content of reaching a FTA, almost all of the FTA 
in the world have covered the tariff relief for manufactured and agricultural products 
[12]. Since tariff reduction will make contribution to significantly increase the volumes 
of export and import products [1] [13], and to add the diversity of trade goods as well 
[14].  

Current studies discuss the macro-economic effect in building the FTZ, but lack 
deep analysis about the influence of tariff relief on import volume and consumption 
demand with complementary goods in bilateral trade and on the FTA.  

Particularly, China has become the eighth largest export market and the fifth 
largest import source of Sweden, the seventh largest export market and the fourth 
largest import source of Denmark, the third largest source of imports and ninth largest 
export market of Norway, and the fifth largest import and export market of Finland in 
2019 according to the data of Eurostat. Moreover, compared with the major Nordic 
countries, Norway has become an important trading partner with China, second only to 
Sweden (see Figure 1). 
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Figure 1. The total volume of import and export of Norway, Denmark, Sweden and Finland to China 
(2014-2019) 
Source: The results of Figure 1 is obtained as per the international trade data of the United Nations, Eurostat 
and general administration of customs of China. 
 

How to further promoting economic cooperation between Norway and other 
Nordic countries should be the focus of research. The possible contribution of this 
article is to identify the commodities with trade complementary through applying the 
trade complementarity index in accordance with data of international economic 
organizations and national statistics, and to analyze the impact of tariff on the import 
volume of complementary products for both sides. The suggestion is to decrease or to 
abolish tariffs on goods with strong complementarity first, so that take it as a 
breakthrough to promote new progress in FTA negotiation between China and Norway. 

2. Identifying the commodities of trade complementarity between China and 

Norway 

It is the basic condition for promoting the mutual benefit and positive sum game by 
means of identifying the types of complementary goods between China and Norway. 
This study classifies all commodities according to the classification standard of the 
United Nations International Trade Classification (SITC Rev. 3) (see Table 1), so as to 
clarify the specific commodity types related to the trade complementarity between both 
sides, and avoid too general description about complementary goods to carry out policy 
measures. 
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Table 1. The standard of international trade classification of United Nations (SITC Rev. 3) 

 

2.1 The ‘revealed’ comparative advantage of China and Norway 

The index of ‘revealed’ comparative advantage (RCA), an index for evaluating export 

comparative advantage and its international competitiveness of a country, is selected to 

measure the export comparative advantage for both countries. The formula of revealed 

comparative advantage index is:  

RCAA
xi=(XA

i/Xi)/(XA
W/XW)                                         (1)  

Where RCAA
 xi means the export comparative advantage index of country i in 

commodity A, and XA
i and XA

W separately involve the export volume of country i and 

the world in product A, Xi and XW express the total export of country i and the world, 

respectively. When the revealed comparative advantage index (RCA) is more than or 

equal to 2.5, it illustrates that the export competitiveness of this commodity is very 

strong. If the RCA＞1, the commodity has a comparative advantage in world exports, 

otherwise, it is weak. 

The calculation results of RCA formula is shown by Table 2 in which presents that 

Chinese products with export comparative advantage for Norway include three 

categories: raw material products (SITC 6), machinery and transportation equipment 

(SITC 7) and miscellaneous products (SITC 8). Because the critical value of RCA is 

greater than or equal to 1. 

As per the trend of export comparative advantage from 2008 to 2017, the 

comparative advantage of SITC 8 increased rapidly since the index value of RCA of 

SITC 8 was more than 2. The RCA of SITC 7 fluctuated slightly but its average value 

still remained at 1.44. The comparative advantage of SITC 6 was relatively stable due 

to the average value of RCA, 1.35. The RCA value of other commodities was less than 

1, which meant no export comparative advantage. 
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Table 2. The revealed comparative advantage of export goods in China (2008—2017) 

 

 

Over the same period, there were two types of resource intensive products 

expressed remarkable export comparative advantage in Norway (see Table 3). SITC 3, 

for example, was very strong with more than 4 of the RCA value and reached 5.79 in 

2016. The export comparative advantage of SITC 0 + 1 was gradually increased and 

the average value of RCA was 1.2. However, the RCAs of the rest did not indicate 

export competitive advantage (RCA＜1).  

 

Table 3. The revealed comparative advantage of export goods in Norway (2008—2017) 

 

2.2 The ‘Revealed’ import comparative disadvantage of China and Norway 

The index of ‘revealed’ comparative disadvantage (RCD) is widely applied to measure 

the comparative disadvantage in producing or importing specific commodity of a 

country. The revealed comparative disadvantage index (RCD) can be expressed as:  

RCDA
mj=(MA

j/Mj)/(MA
W/MW)                               (2) 

Where RCDA
mj represents the import comparative disadvantage index of country j for 

goods A, MA
j is the import volume of A commodity of country j, Mj means the total 

import volume of country j, MA
W refers to the import volume of world of product A, 

and MW is the total import volume of the world. If RCDA
mj＞1, it indicates a 

comparative disadvantage both in the production and import of product A in country j. 

Table 4 and table 5 are the results of using the formula of RCD to measure the 

import comparative disadvantage of China and Norway, respectively. There are three 

types of goods with import comparative disadvantage in China, including SITC 3, 

SITC 2 + 4 and SITC 7 (see Table 4). Among them, SITC 2 + 4 have the biggest import 

comparative disadvantage owing to its RCD is more than 4, even though declines after 

2016, still higher than 3.16. During the nine-year period from 2009 to 2017, Chinese 

import demand for SITC 3 and SITC 7 was strong (RCD＞1) which implied the 
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shortage of those commodities in China.  

 

Table 4. The revealed comparative disadvantage of import goods in China (2008—2017) 

 

 

Table 5 reports that five categories of products of Norway have import 

comparative disadvantage. Based on the order from high to low of import comparative 

disadvantage in 2017, SITC 6 has the highest import comparative disadvantage, 

followed by SITC 2 + 4, SITC 8, SITC 7 and SITC 0+1.The index values of RCD for 

those group goods are all more than 1, and thus confirm there are a strong import 

demand for these products, especially for SITC 6 in Norway. 

 

Table 5. The revealed comparative disadvantage of import goods in Norway (2008—2017) 

 

2.3 Trade complementarity between China and Norway 

Trade complementarity index (TCI) is a quantitative index to measure the degree of 

trade complementarity among trading partner countries. The calculation formula is as 

follows:  

TCIA
ij = RCAA

 xi × RCDA
 Mj = (XA

i / X i) /(XA
W /XW) × (MA

j/ Mj)/(MA
W /MW)  (3) 

Where TCIA
ij means trade complementarity index of country i and country j in 

commodity A, RCAA
 xi indicates trade comparative advantage of country i in exporting 

product A, RCDA
 Mj refers to comparative disadvantage of country j in importing 

merchandise A. When TCI > 1, it expresses the existence of the trade complementarity 

in product A between country i and country j, instead, it is low. 

Table 6 presents that SITC 6, SITC 7 and SITC 8 of China have strong trade 

complementarity to Norway (TCI＞1). Especially, the group of SITC 8 shows a 

stronger trade complementarity to Norway, while the trade complementarity SITC 6 is 

on the rise.   
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Table 6. Trade complementarity goods of export by China and import from Norway (2008-2017) 

 

 

The Norwegian goods that can meet Chinese consumption demand involve SITC 

3 and SITC 2+4 (see Table 7). The TCI value of SITC 3 had been gradually rising from 

4.9 of 2009 to 6.8 of 2017. In addition, Chinese import demand about SITC 0 is 

increasing. The prospects of complementary supply and demand of food products will 

be very broad as Norway is the largest aquaculture country for aquatic products, and 

China is one of the largest consumer countries of aquatic products in the world. 

 

Table 7. Trade complementarity goods of export by Norway and import from China (2008-2017) 

 

 

The complementary product structure illustrates that, on the one hand, Norwegian 

commodity with strongest export competition is SITC 3. The export comparative 

advantage of SITC 0 + 1 needs to be supported by importing such goods. Furthermore, 

there are five categories with import comparative disadvantage, excepting SITC 3 and 

SITC 5. Thus, the export comparative advantage relies on a single category, SITC 3, 

while scarce goods highly depend on foreign import in Norway. On the other hand, 

Chinese export comparative advantages are concentrated on SITC 6, SITC 7 and SITC 

8, and the import comparative disadvantages focus on SITC 2 + 4 and SITC 3 which 

indicate a large resource gap in China. 

3. Characteristics and tariffs of trade complementary commodities in China and 

Norway 

3.1 Characteristics of trade complementary goods in China and Norway 

The product gradation of trade complementary provides that resource intensive 

products of Norway are major complementarity categories with China, such as fossil 
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fuels. Meanwhile, some goods of China, including capital intensive products of SITC 6 
and SITC 7and labor-intensive goods of SITC 8, are mainly complementarity products 
with Norway. The transaction between both sides is linked with inter-industry trade 
rather than intra-industry complementary trade. 

In the light of the types of potential trade complementarity, SITC 2 of Norway and 
SITC 6 of China have prominent complementarity between the upper and lower 
industrial chains, which shows the characteristics of industrial division of labor with 
strong complementarity, and belongs to the type of potential complementarity 
enhancement. The bilateral trade volume of SITC 2 and SITC 6 should be greatly 
increased in the long run. 

SITC 7 of China touches upon the type of potential expansion because problems 
of infrastructure construction in Norway where 615 000 buildings are in the high decay 
hazard category, including Oslo and Hordaland. Moreover, the backlog in road, railway 
and offshore infrastructure maintenance make the operation of infrastructure extremely 
severe[15]. The situation of Norwegian infrastructure has not been significantly 
improved. It is possible for China to increase export of SITC 7 to Norway when 
familiar with the technical quality standards of Norwegian infrastructure and improve 
the quality accordingly. 

The transaction of SITC 3 between Norway and China has great potentiality. The 
TCI of SITC 3 with China was as high as 6.8 in 2017. It means that China has strong 
import potential and huge market demand for this commodity. 

The goods of SITC 0 refer to the type of potential excavation. Norway is the 
second largest exporter of live livestock and fish among the four Nordic countries 
(Denmark, Finland and Swede), of which salmon and sea cucumber are the scarce 
species for China. Yet, the average export of SITC 0+1 of Norway was total US $10.9 
billion, but Chinese import from Norway was less than US $4.3 billion in average from 
2012 to 2017 (see Figure 2). Comparing with imported $15.7 billion from the world in 
the same period, the import of SITC 0+1 from Norway was around one fourth.  

 

 

Figure 2. The transaction of SITC 0+1 exported by Norway and imported by China (2012-2017) 
Source: The results of Figure 2 is obtained by calculating based on the international trade data of the 

United Nations, the world trade organization, the bureau of statistics of China and the bureau 
of statistics of Norway. 
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The characteristics of bilateral complementarity demonstrate a low 
competitiveness, high complementarity, the export advantage of one party being the 
import disadvantage of the other, strong stability and fast growth. In 2020, the total 
trade volume between China and Norway was US $16.175 billion, an increase of 24.04% 
over 2019. China has become the fourth largest trading partner accounting for 9.9% of 
Norwegian total goods trade [16].  

According to the characteristics of bilateral complementarity, China should 
expand international trade cooperation with Norway in the following fields: energy and 
fishing resources, complementary sectors in upstream and downstream industrial 
chains, and infrastructure linked with machinery and transportation equipment 
manufacturing. However, the expansion of trade potentiality will be negatively affected 
by the overall bilateral tariff level. Instead, reaching free trade agreements and 
improving infrastructure will greatly improve the efficiency of bilateral trade. 

3.2 Tariffs imposed by China on Norwegian trade complementary products  

Chinese tariffs on Norwegian trade complementary products remained at a relatively 
low level during the period from 2001 to 2017.The average tariffs on SITC 3, SITC 2, 
SITC 0, and SITC 4 are separately 5.3%, 7.1%, 10.3%, and 12.4% (see Figure 3).  
 

 

Figure 3. The tariff rate imposed by China on Norwegian trade complementary products (2008-2017) 
Source: The results of Figure 3 is obtained by classifying and calculating based on the HS tariff 

classification data of the WTO. 

 
The TCI of Norwegian SITC 2 + 4 to China is 1.6 on average, which implies a 

strong demand for such products in China. The key constraint to Chinese economic 
development in the coming period is the shortage of resources. Imposing tariffs on 
commodities with strong resource complementarity, such as SITC 2 and SITC 0 of 
Norway, will exacerbate resource shortage in China. 

3.3 Tariffs imposed by Norway on Chinese trade complementary products  

The imposed tariffs on Chinese SITC 6 has been kept at 21%, even though the tax rate 
on SITC 6 decreased from 137.9% in 2001 to 21% in 2017 in Norway. The Norwegian 
tariffs on Chinese SITC 7 and SITC 8 has implemented zero tariffs since 2003 (see 
Figure 4). Nevertheless, non-tariff barriers, technical standards, and value-added tax 
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were higher than that of China2.  
The TCI of Chinese SITC 6 with Norway is as high as 2, and forms an 

interdependent industrial chain between upstream and downstream in the production 
process. The results of imposing tariffs on SITC 6 would definitely impact on 
Norwegian import and consumption demand. Tariff reduction between both sides is the 
key content of reaching a free trade agreement. Chinese government has been actively 
promoting signing the free trade agreements. Norwegian foreign minister and finance 
minister said that “reaching a free trade agreement with China is the top priority of the 
Norwegian government” [17], and “the tariff agreement is an important prerequisite for 
trade and investment between Norway and China. Therefore, both sides should consult 
on it as soon as possible”[18]. In fact, it has always pursued a free trade policy and has 
independently reduced tariffs for many times in China. 

 

 

Figure 4. The tariff rate imposed by Norway on Chinese trade complementary goods (2008-2017) 
Source: The results of Figure 4 is obtained by classifying and calculating based on the HS tariff 

classification data of the WTO. 

 
Currently, the world trade pattern, including China, has been changing, that is, 

promoting free trade zones or regional super large free trade agreements as an 
important paradigm to enhance economic cooperation among countries, which requires 
reducing tariffs and expanding exports and imports. The important part of foreign trade 
development strategy of China has been to expand imports, and to keep the balanced 
development of import and export [19]. Scholars have demonstrated the economic 
benefits of lowing tariffs. Based on the tariff reduction schedules of FTA negotiations 
between China and South Korea, for example, some studies have found that bilateral 
tariff reductions would promote trade creation, increasing the GDP, boosting import 
and export and raising welfare by means of the calculation of GTAP model [20, 21]. 
Furthermore, lowering import tariffs would not only help raising the income, 
consumption, employment, social welfare, return on capital and output level, but also 
reduce price level and enhance economic benefits for trade partners. Obviously, 
imposing tariffs on goods with trade complementarity is not in line with bilateral 
economic interests in the long-term and decreases social welfare for both sides. It is 
necessary for jointing efforts to decrease tariff, so that speed up the negotiation process 
of free trade agreements between China and Norway.  

 

2 Source: Tariff HS classification data of the WTO from 2013 to 2017. 
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4. Conclusions and suggestions 

Promoting tariff relief for commodities with strong trade complementarity between 
China and Norway should be taken into account first. The strategies to push up free 
trade agreement should be step by step. 

First, the key of pushing up the negotiation of the free trade agreement between 
both sides should focus on cutting down tariff on Chinese SITC 6. Chinese side needs 
to strive for cutting tariff to zero for some overcapacity goods within SITC 6, including 
textiles, steel products, building materials, non-ferrous metals and glass products, etc., 
if it is difficult for Norway to reduce the tariff on various commodities of SITC 6 to 
zero at one time. The tariff on the rest, such as leather products, ceramic products, 
paper and paperboard products, could be reduced by stages. Concurrently, the increase 
of investment and consumption demand for SITC 6 in Norway will be benefit from 
lowering tariff on Chinese SITC 6. 

Second, it is important for China to reduce the tariff of 7.1% on Norwegian SITC 
2 and 12.4% on SITC 4 as priority through signing tariff reciprocity agreement or 
arranging schedule for tariff reduction. Since SITC 2 and SITC 4 are group 
commodities with strong trade complementarity with China, of which some goods, 
such as iron, copper, nickel and aluminum ores, concentrates, raw fur, rubber, oilseeds, 
wood corks, pulp waste paper, silk, cotton, hemp textile fibers and fats and waxes of 
animal and vegetable, are all shortage resources in urgent need in China. Reducing the 
tariff on Norwegian SITC 2 will help to stabilize and to expand the production chain of 
raw materials and finished products because the group SITC 2 is the upstream products 
of SITC 6 of China. 

Third, SITC 3 of Norway is highly complementary to China and has great trade 
potentiality. If Chinese tariff on SITC 3 is further reduced on the basis of improving 
transportation infrastructure, it will greatly stimulate the volume of bilateral trade.  

Finally, lowering the tariff of 10.3% on Norwegian SITC 0 could alleviate the 
shortage of meat food in China. Although the current TCI of SITC 0 of Norway is less 
than 1, according to the trend of Chinese meat consumption, the demand for aquatic 
products of Norway will continue to rise, and the potentiality of supply and demand 
complementarity of SITC 0 between the two countries is extremely huge.  

For the sake of reaching the FTA, both sides should gradually implement zero 
tariff on trade complementary commodities with strong domestic demand through 
gradually decreasing the overall tariff level, which will not only help stabilize and 
improve Chinese position in the international industrial chain and supply chain, but 
also help to achieve the cooperation of an all-win result between China and Norway. 
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