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Abstract


This master thesis revisits the question of the effects of Chinese trade restriction on Norwegian
 exports following the awarding of the 2010 Nobel Peace Prize to Chinese dissident Liu Xiaobo.


Our study contributes to earlier literature both by having access to more recent data as well as
 by exploring the possibility of China’s neighboring countries being used as intermediaries. Using
 a diff-in-diff approach where the gravity equation serves as a baseline for the counterfactual, our
 findings suggest that the USD value of Norwegian exports to China in aggregates were slightly
 lower than normal during the years of treatment, albeit not significantly so. At the same time,
 exports to Vietnam and South Korea are found to have been much higher than predicted, the
 abnormal increase matching to a large degree the timing of the Peace Prize. On disaggregated
 levels, we find that fresh salmon, frozen halibut, fish meal, and to a lesser degree of certainty
 petroleum and various mechanical products were likely subjected to such treatment. The total
 value of re-exported salmon is estimated to be up to USD 560 million and the value of halibut at
 USD 70 million, making the direct ‘Peace Prize effect’ even smaller considering that these figures
 were not recorded as imports to their most likely destination. Next, we apply the same framework
 to study the outcome of implementing free trade agreements with Beijing, finding that Western
 nations to do so increase their USD value of exports to China in aggregates by an order of 38 to
 55 percent compared to their respective counterfactuals. We nevertheless conclude that this gain
 comes at a high price, suggesting that the Norwegian delegates who are currently negotiating a
 similar agreement with China should take care not to be kind to a fault.


∗We wish to thank our supervisor Per Botolf Maurseth, Associate Professor at the Department of Economics
at BI Norwegian Business School, for excellent guidance during our entire thesis process as well as Professor
Emeritus Arne Jon Isachsen for insightful comments and feedback. We are also grateful for help provided by
Professor Christian Brinch, Professor Eivind Eriksen, Professor Steffen Grønneberg and PhD Candidate Oda
Nedreg˚ard.
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1 Introduction


In October 2010 the Norwegian Nobel Committee announced the awarding of the
 2010 Nobel Peace Prize to Chinese human rights activist Liu Xiaobo. The award
 greatly offended the Chinese Government who regarded it a major infringement on
 their domestic affairs, denouncing the decision as politicized to produce changes in
 China and “a blasphemy to the peace prize” (Branigan, 2010a). For years Liu had
 worked actively for democratic reform, taking part in the 1989 protests on Tianan-
 men Square and co-authored Charter 08 – a manifesto calling for improved human
 rights and individual freedom in China. At the time of the award he was imprisoned,
 serving a sentence for ‘inciting subversion of state power’, and Liu became one of
 the few Laureates ever to not be allowed to collect his prize. While the Norwegian
 Government denied affiliation with the Nobel Committee, Beijing initiated what
 would become a six-year lockout of all diplomatic relations with Norway practically
 overnight. Ongoing negotiations for a free trade agreement which had been planned
 since 2008 were put on hold. For a while it was expected that Norwegian exports
 to China would plummet, in a manner similar to the trade-reducing ‘Dalai Lama
 effect’ observed by Fuchs and Klann (2013) in nations agreeing to officially meet
 with the exiled spiritual leader of Tibet.


The actual impact on Norwegian exports appears to have been lower than initially
feared, however, and has been the topic of studies by Sverdrup-Thygeson (2015),
Chen and Garcia (2016) and Kolstad (2019). The first is a largely descriptive study
in which the complementarity of Sino-Norwegian trade relations is found to have
resulted in a Chinese bark far larger than its bite. The second uses a process of
stakeholder interviews and more recent descriptive statistics to infer the existence
of a partial boycott on Norwegian salmon, implemented through discriminatory
inspection practices and prolonged customs procedures. Chinese importers were
largely able to bypass these restrictions, however, transferring the real cost of the
sanctions onto mainland consumers through higher transport prices, smuggling and
bribery. They also remark that Norway’s refusal to meet with the Dalai Lama during
his official 2014 visit is evidence of Norwegian submission. The last study employs
a synthetic control approach to construct a counterfactual for Norwegian aggregate
exports, finding that the effects of sanctions were substantial, but lasted only until



(7)2014. Kolstad (2019) agrees with Chen and Garcia (2016) that Norway appears
 to have changed foreign policy decisions in order to comply with China, notably
 through altered voting patterns on human rights resolutions in the UN General
 Assembly. Effects of the Peace Prize was also the subject of a master thesis from
 the University of Oslo by Mathisrud (2018), whose results indicate large losses for
 Norwegian exporters, and Johansen, King, and Kleiven (2018) – our own bachelor
 thesis from Oslo Metropolitan University.


In this thesis we revisit the question of the impact of the 2010 Nobel Peace Prize
 on Norwegian exports. Motivated by the apparent compatibility of Sino-Norwegian
 trade relations with traditional trade theory, our study challenges China’s incen-
 tives for reducing imports from Norway in the first place. Using a gravity equation
 approach, our empirical contributions include an extensive analysis of Norwegian
 exports to multiple countries of the Far East, expanding on findings from Chen and
 Garcia (2016) that neighboring regions were used by Chinese importers as inter-
 mediaries. In particular, we benefit from having access to post-normalization data,
 which was not available during any of the papers referred to above. The first ques-
 tion we ask is what happened to Norwegian exports on aggregate levels to China,
 Vietnam, Japan, Hong Kong, and South Korea in the years after 2010. To our
 knowledge, analysis of the question to this extent has not been done before. Next,
 we study disaggregated trade flows, searching for evidence of specific commodities
 which have been re-exported through any of these countries. We do not restrict
 our analysis to consider salmon only. Finally, we turn to other exporters, asking
 what has happened in the aftermath to those countries which did sign a free trade
 agreement with China. We hope this can be indicative of whether Norway missed
 out on any significant opportunities in the wake of the prize.


This paper proceeds as follows. In section 2 we explore the Peace Prize event in some
 detail, and provide an overview of the last 25 years of Sino-Norwegian trade relations.


In section 3 we presents one of the most empirically-robust models for estimation of
trade flows known as the gravity equation. We provide a brief literature review of its
origins and applications and show how it can be derived from a Ricardian framework
by Eaton and Kortum (2002), before discussing what the theory implies for the
context in question. Our data and econometric approach is discussed in section 4,



(8)followed by the presentation and analysis of results for each of the questions in turn
 in section 5. Finally, in section 6 we address some econometric limitations and relate
 our findings to the current discussion of how Western democracies should conduct
 its foreign policy towards an emerging China, before concluding in section 7.



2 Background


2.1 The Peace Prize Incident


On the announcement date of the 2010 Nobel Peace Prize, Chinese spokespersons
 were quick to denounce the decision by the Norwegian Nobel Committee to award the
 prize to Liu Xiaobo. Already a few months prior, China’s Deputy Foreign Minister,
 Fu Ying, had delivered a warning to Geir Lundestad, the Director of Norway’s
 Nobel Institute, who later recited: “[Such a decision] would pull the wrong strings
 in relations between Norway and China, it would be seen as an unfriendly act”


(Branigan, 2010b). When the award was announced on October 8, news broadcasts
 regarding the event were reportedly blocked across China, and the Chinese Foreign
 Ministry repeated earlier statements that Sino-Norwegian relations would suffer as
 a result (Branigan, 2010a).


Several direct consequences of the award are well known; according to Krekling and
 Kolstadbr˚aten (2012), Norwegian government officials and business representatives
 were routinely denied entry to China and forced to cancel appointments and official
 visits, while Chinese authorities regularly avoided meetings with Norwegian minis-
 ters both in Norway and abroad. As shown by earlier studies, Norwegian exports of
 fresh salmon to China fell rapidly in the years succeeding the event, widely believed
 to be a deliberate result of retaliation. Johansen et al. (2018) find that these restric-
 tions also affected Norwegian exports of fish meal, with an anonymous informant
 even quoted saying that one of their containers was destroyed.


The most substantial consequence of the Peace Prize incident was arguably the
stalling of trade negotiations which were well under way at the time. In March
2007, Norwegian Prime Minister Jens Stoltenberg and Chinese Premiere Wen Ji-
abao launched a Joint Feasibility Study to investigate the potential benefits of es-
tablishing a Sino-Norwegian Free Trade Agreement. The finished report, which was



(9)published a year later, recommended negotiations to commence as soon as possible
 (NFD, 2008). In September 2008, the first official step was taken with the signing
 of a Memorandum of Understanding in Oslo, Norway between Minister of Trade
 and Industry Sylvia Brustad and Assistant Minister Qui Hong (Brustad & Qiu,
 2008). Eight rounds of negotiations were successfully completed over the next cou-
 ple of years, with the last round reportedly making sound progress on several areas
 (Sunnan˚a & Dahl, 2010).


2.2 Sino-Norwegian Trade Relations


Between 1995 and 2018, total bilateral trade between China and Norway amounted
 to USD 123 billion (current), of which approximately one third, USD 43 billion, were
 from Norway to China and two thirds, USD 80 billion, were from China to Norway1.
 Table 1 lists the ten most exported commodities in either direction, as classified by
 the World Customs Organization’s Harmonized Commodity Description and Coding
 System2, using 4-digit product disaggregation. From Panel A, we see that Norwegian
 exports to China mostly consist of chemicals3, seafood, minerals, metals and specific-
 use machinery like pumps and technology products, while Chinese exports to Norway
 consist of computers and processing machines, digital appliances, boats, textiles and
 miscellaneous manufactured goods, as seen from Panel B. When combined, the ten
 most-traded commodities from either country make up 56 and 34 percent of their
 respective totals.


To the extent that this kind of classification sufficiently captures industry hetero-
 geneity, it is clear from Table 1 that Norway and China have a high degree of inter-
 industry trade. This is consistent with findings from the Joint Feasibility Study,
 which states that “The economies of Norway and China are to a large degree com-


1The data we rely on in this paper, presented further in section 4, has been through a process of


‘reconciliation’. This implies that they may not always match official reports from either partner.


2We use the ‘Harmonized System’, henceforth referred to as simply HS, to classify disaggregated
 trade flows. HS is an internationally standardized nomenclature allowing for up to 999999 refined
 commodity groups arranged in a hierarchy under 9999 Headings, 99 Chapters and 21 Sections, each
 sub-level containing more detailed product information than the level above. For example, Live
 Animals and Animal Products are contained in Section 1, under which Chapter 03 denotes Fish
 and crustaceans, molluscs and other aquatic invertebrates; 0302 identifies Fish, fresh or chilled; and
 Atlantic Salmon is found under 030212. HS originated in 1988, but has been revised frequently
 since then to introduce new products and eliminate products that are no longer traded. All listings
 in this thesis refer to the 1992 version unless otherwise specified.


3Carboxyamide-function compounds: predominantly cyclic acids, a chemical product which
forms polyamides, used in the preparation of textile fibres and articles of plastics.



(10)Table 1: Ten Most Traded Commodities Between Norway and China


Panel A: Exports from Norway to China, 1995 - 2018


Rank 4-digit HS Commodity USD thousands Share


1 2924 Carboxyamide-function compounds 4 959 658 11.45 %


2 0303 Fish; frozen, excluding fillets 4 295 985 9.92 %


3 2709 Petroleum oils and oils from bituminous minerals; crude 4 212 759 9.73 %


4 3105 Fertilizers; mineral or chemical 2 850 488 6.58 %


5 7502 Nickel; unwrought 2 439 884 5.63 %


6 9032 Regulating or controlling instruments and apparatus; automatic type 1 250 558 2.89 %


7 8413 Pumps; for liquids, liquid elevators 1 248 840 2.88 %


8 8431 Machinery parts 1 089 982 2.52 %


9 2516 Granite, sandstone, other monumental and building stone 1 078 396 2.49 %
 10 8479 Machinery and mechanical appliances; having individual functions 1 010 911 2.33 %
 Panel B: Exports from China to Norway, 1995 - 2018


Rank 4-digit HS Commodity USD thousands Share


1 8471 Automatic data processing machines and units thereof 7 598 608 9.55 %


2 8525 Cameras and transmission apparatus for radio-broadcasting or television 4 877 624 6.13 %
 3 8901 Cruise ships, excursion boats, ferry-boats, tankers and similar vessels 3 524 304 4.43 %
 4 6110 Jerseys, pullovers, cardigans, waistcoats and similar articles 2 201 261 2.77 %


5 9405 Chandeliers, lamps and light fittings 1 830 739 2.30 %


6 8473 Parts and accessories for office machines etc. 1 607 164 2.02 %


7 6204 Women’s or girls’ garments 1 585 144 1.99 %


8 8517 Telephone sets and printers 1 440 950 1.81 %


9 6210 Other garments 1 391 792 1.75 %


10 9401 Seats and parts thereof 1 336 542 1.68 %


Notes: Commodities are classified on 4-digit HS level. Export values are in totals over all years. The rightmost column is
 calculated as 4-digit commodity value divided by the sum of total exports from Norway to China (Panel A) and China to
 Norway (Panel B), respectively. Some commodity names have been altered for simplicity. Data from CEPII (2020).


plementary and Sino-Norwegian trade relations are based on comparative economic
 strengths” (NFD, 2008, p. 9). Like most of the commodities in Table 1, the report
 highlights “(...) fish and marine products as well as technological products related
 to the fisheries industry; petroleum and gas related products (...); and metals, ma-
 chineries and equipment for the Chinese construction and ship building sectors” as
 products in the production of which Norway has a comparative advantage4, and,


“[in] the case of China labor intensive manufactures such as textile and apparel,
 machinery and electronic equipments, as well as primary agriculture products are
 important” (NFD, 2008, p. 49).


A simple time series plot of aggregated Norwegian exports to China from 1995 to
 2018 is shown in Figure 1, including an overview of important events affecting Sino-
 Norwegian trade relations. Coinciding with the acceptance of China into the World


4First presented in David Ricardo’s 1817 book On the Principles of Political Economy and
Taxation, the theory of comparative advantage serves as a fundamental proposition in traditional
models of international trade. Its key result is that countries trade not because they specialize in
the production of goods in which they are most efficient (i.e. they have anabsolute advantage),
but rather in the production of goods in which the opportunity cost of producing is lower than
its partners (i.e. they have acomparative advantage). The source of the advantage can vary; for
instance, in Ricardo it is due to differences in technology, and in the more recent Heckscher-Ohlin
model it is due to different factor endowments. We present a continuous-good, multiple-country
Ricardian model in section 3 and discuss its implications further there.
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Figure 1: Norwegian Exports to China with Major Events


Trade Organization in December 2001, the value of annual imports from Norway
 doubled between 2000 and 2002, before doubling again between 2002 and 2007 and
 again between 2007 and 2009. Trade continued to grow until reaching a temporary
 peak in 2011, the first year after the announcement of the Peace Prize. In 2012
 exports dropped for the first time in over six years, falling almost 17 percent from
 USD 3.5 billion to USD 2.9 billion – up until this point, the largest decrease in
 exports over the entire sample, both in levels and in percent. After two years,
 though, trade was again at an all-time high of over USD 4 billion, before returning
 to the 2012 level after 2015. One interpretation of Figure 1 suggests that the growth
 in exports halted around the Peace Prize announcement date and could potentially
 have been much higher had the increasing trend continued. Another is that the trend
 had already levelled off around 2009, highlighting the difficulty of saying something
 about the performance of Norwegian exports to China based on Norwegian exports
 alone.


Figure 2 shows how the exports in Figure 1 disaggregate across the five largest
 HS Sections. Everything not contained by these five are compiled and classified
 as ‘Other’. It is clear that the percentage of exports made up by each Section
 has been relatively stable over the last ten years, with changes mostly affecting
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Figure 2: Norwegian Exports to China, by HS Section



(12)Table 2: OLS Estimates of Exports to China in Annual Growth Rates


Dependent Variable:


Annual Pct. Change 2011 2012 2013 2014 2015 2016 2017 All Years


Global Baseline 0.21*** 0.04 -0.03 0.01 -0.14*** -0.13*** 0.13*** 0.01


(0.04) (0.03) (0.04) (0.04) (0.03) (0.03) (0.04) (0.01)


OECD Indicator 0.10* -0.02 0.17*** 0.04 0.01 0.20*** 0.10** 0.09***


(0.06) (0.05) (0.05) (0.05) (0.04) (0.04) (0.05) (0.02)


Nordic Indicator -0.08 0.03 -0.12* -0.09 0.21 -0.02 -0.06 -0.02


(0.09) (0.11) (0.07) (0.09) (0.14) (0.07) (0.05) (0.04)


Norway Indicator -0.06 -0.22** 0.13** 0.28*** -0.17 -0.26*** -0.17*** -0.07


(0.08) (0.10) (0.06) (0.09) (0.14) (0.06) (0.05) (0.07)


R2 0.01 0.00 0.03 0.00 0.01 0.04 0.01 0.01


Observations 161 166 165 167 174 181 172 1 186


Notes: Each column represents a separate regression of the form: ∆xi=α+β1oi+β2ni+β3yi+εi, where ∆xiis the
 annual percentage change in the USD value of aggregate exports from countryito China in the selected year,oi,niandyi
 are indicator variables for OECD, Nordic countries and Norway respectively. The actual mean growth rate for the indicated
 region less the regions in rows below is obtained by summing all coefficients above and including its own. The last column
 is a pooled regression of all years from 2011 to 2017. Data is provided from the same source as the main analysis presented
 in section 4, except that here we have used the full sample of countries. Robust standard errors in parenthesis. *p<0.1,


**p<0.05, ***p<0.01.


the total value but not the composition of commodities. The only group which
 did not grow proportionally between 2000 and 2010 is HS 5 (Mineral Products),
 reflecting that China has never been a particularly important market for Norwegian
 petroleum.


2.3 Norway Compared to Other Exporters


To get an overview of how trade flows from Norway to China compare to those
 of other exporters during the years of treatment, we use OLS to estimate several
 equations with exports in annual growth rates as the dependent variable and regional
 indicators as independent variables. The results are reported in Table 2, where each
 column represents a separate regression of exports to China from the indicated year.


Recall that Norway is a Nordic country, which are all members of the OECD, which
are all nations of the world. The top coefficient estimate in each column should then
be interpreted as the average growth rate in exports to China from all non-OECD
member countries, the sum of the first two as the average growth rate for all OECD
members excluding Nordic countries, the sum of the first three as the average growth
for Nordic countries excluding Norway and the sum of all coefficients as the growth
rate for Norway. We restrict the sample to observations where annual growth is less
than 100 percent in absolute value. This omits several smaller countries with large
fluctuations in trade flows which would otherwise inflate the results; for instance,
the growth in exports from Gibraltar to China between 2012 and 2013 was almost
350 000 percent.



(13)The coefficients reported in Table 2 indicate that exports to China fluctuate some-
 what from year to year and with no apparent pattern across regions (note the low
 R2s in particular). In 2011, the average growth rate in exports from non-OECD
 members was 21 percent, whereas most OECD countries enjoyed an even higher
 rate of 31 percent. The coefficients for Nordic countries and Norway are negative,
 but not significantly so. We stress, however, that since exports are in yearly aggre-
 gates, the indicator for Norway contains only one single observation, implying that
 the standard errors should not be taken too seriously. Rather, we should observe
 that the average growth in exports from Norway to China in 2011 was 6 percentage
 points less than other Nordic countries, 14 percentage points less than OECD and
 4 percentage points less than non-OECD countries. This result intensifies in 2012,
 where the growth in Norwegian exports was 19 to 22 percentage points lower than
 all other regions. The opposite is true in 2013 and 2014, however, but then in the
 remainder of years, Norwegian exports grew much less than Nordic countries and
 also considerably less than OECD and non-OECD in 2016 and 2017.


The rightmost column shows the results from a pooled regression of all years from
 2011 to 2017. Here, the growth in Norwegian exports is 7 percentage points less than
 the average for other Nordic countries, 9 percentage points less than the OECD
 average but about the same as non-OECD. The combined growth in Norwegian
 exports to China was thus no more than a single percentage point in the entire
 sample period, whereas Nordic countries and OECD members in particular enjoyed
 significantly higher growths.



3 The Gravity Model of International Trade


Our empirical approach relies on various specifications of a popular theory for the
study of international trade flows known as the gravity equation. In its basic form,
the model predicts that bilateral trade increase with the economic size of trading
partners and decrease with the distance between them (Van Bergeijk & Brakman,
2010, p. 1). The origins of ‘gravity’ can be traced to the mid 20th century, when
researchers began questioning the lack of location theory – i.e. a distance variable
– in economic models to explain international trade. In an age where inaccessibility
of data seriously constrained empirical work, Isard and Peck (1954) used statistics



(14)from domestic US Class I railroad shipments in the 1940s and international ocean-
 going freight in the 1920s to show a strong negative correlation between tonnage
 and distance. Following up on their paper, Isard (1954) constructed a theory using
 metaphors from the physical science of electric potential to predict the following
 relationship between distance and trade:


Vi =


n


P


j=1


kdYaj
 ij,


whereV is defined as the income potential (from engaging in trade) produced by all
 nations upon nationi, Y is the income of nation j, and d is the distance between
 those nations. k is a constant “similar to the gravitational constant” and a is the
 elasticity of distance (Isard, 1954, p. 308).


3.1 Tinbergen’s Gravity


While Isard’s formulation was in many ways similar to what would later become
 known as the gravity equation, the birth of the contemporary model is usually at-
 tributed to Dutch economist Jan Tinbergen (1962). In appendix VI of his book,
 Shaping the World Economy, Tinbergen defines the trade flow equation in the fol-
 lowing way (notation altered to be consistent with our paper):


xij =αyiβ1yjβ2dβij3, (1)


wherexis the trade flow from countryito countryj,yis the gross domestic product
 in each country respectively and d is the distance between them. The elasticities
 β1, β2 and β3 allow for differences between each variable, but since the purpose
 of the model is usually to detect diversions from normality, it does not allow for
 country-specific elasticities. A number of assumptions are required to arrive at this
 formulation; GDP in the exporting country is assumed to be good proxy for export
 supply, GDP in the importing country is assumed to be a good proxy for import
 demand, and distance is assumed to be a good indicator of transportation costs
 (Tinbergen, 1962).


Estimation of the parameters is usually performed by taking the natural logarithm
on both sides of equation (1) and using linear regression, resulting in model fits often



(15)in the range of 70-80 percent (Van Bergeijk & Brakman, 2010, p. 5). Further im-
 provements can be achieved by the inclusion of other covariates such as the effective
 exchange rate or binary variables to account for fixed effects in panel regressions.


Specifically, Tinbergen (1962, p. 263) writes “it is obvious that the model could
 be elaborated considerably so as to give more attention to other aspects of world
 trade”.


After its publication, gravity quickly gained a popular fanbase. One of the first,
 Linnemann (1966, p. 211) tests the model on a cross-sectional sample of 80 coun-
 tries in 1959 and finds a significant trade-reducing effect of population size. Aitken
 (1973) uses gravity to study the effect of the EEC (predecessor to the European
 Union) and EFTA on European trade, Pelzman (1977) assesses trade creation and
 diversion within the COMECON (the Eastern Bloc equivalent of the OECD), Brada
 and Mendez (1985) compare economic integration across developed, developing and
 centrally-planned economies and, similar to our own application, van Bergeijk (1992)
 uses gravity to find a positive significant relationship between bilateral trade and
 changes in the diplomatic climate. One of the more famous applications include
 McCallum (1995), who is credited for discovering the ‘border puzzle’ – that, even
 when the distance is longer, US states trade more with each other than with their
 Canadian counterparts. Gravity has also been adopted outside the realm of inter-
 national trade; for instance, Ellis and Van Doren (1966) use the framework to study
 recreational traffic flows, Olsson (1965) studies social interaction, and Long (1968)
 assesses the economics of air travel.


Despite its empirical strength, however, the gravity model has also faced criticism
 for lacking a solid theoretical underpinning. While several early studies attempted
 to remedy this (e.g. Anderson (1979) and Bergstrand (1985, 1989)), these have
 been dismissed as either too complex, or otherwise failed to gain particular academic
 recognition on their own. As late as 1995, a survey by Leamer and Levinsohn argues
 that “gravity models are strictly descriptive. They lack a theoretical underpinning
 so that once the facts are out, it is not clear what to make of them” (Leamer &


Levinsohn, 1995, p. 46). On the other hand, some authors have criticized gravity
for being too supportive of theory, for instance, Deardorff (1998) shows that the
model is consistent with almost every theory from Ricardo to New Trade. While



(16)early derivations placed gravity in a framework of increasing returns to scale and
 monopolistic competition, this assumption also fits with a multiple-good version of
 the Heckscher-Ohlin model which is characterized by constant returns and perfect
 competition (Feenstra, 2015, p. 133).


More recently, however, several researchers have received recognition for deriving
 a theoretical gravity equation, settling the lack-of-theory discussion once and for
 all. The most prominent solutions arguably come from seminal work by Eaton and
 Kortum (2002) and Anderson and Van Wincoop (2003). The former, on which we
 elaborate below, use a probabilistic approach to develop the model in a Ricardian
 framework. The latter maintains the monopolistic competition world of Anderson
 (1979) and has become famous both for solving McCallum’s ‘border puzzle’ and for
 introducing the term ‘multilateral resistance’ to denote a given partner’s relative
 barriers to trade with respect to all other countries. The downside is that this
 makes the gravity equation harder to estimate. Some of the first to follow up on
 Anderson and Van Wincoop’s article, Redding and Venables (2004) suggest using
 importer and exporter fixed effects to allow the data itself determine the effects of
 multilateral resistance. This approach will also be used in our application.


3.2 A Microfounded Gravity Equation


To derive a gravity equation suitable for our context, we make use of the seminal
 Eaton and Kortum (2002) multiple-good, multiple-country Ricardian trade model
 (henceforth EK) where production is characterized by constant returns to scale and
 different access to technology. As discussed in section 2.2, Sino-Norwegian imports
 and exports seems to fit well with the implications of this type of traditional trade
 theory due to the high degree of observed inter-industry trade. We argue that years
 of cultivation of Norwegian marine and high tech industries at the expense of many
 low-skilled production processes, coupled with China’s easily-mobilized, yet lesser-
 skilled workforce can be thought of as giving rise to technological differences yielding
 comparative advantages.


In the model, each country produces a continuum5of goodsh∈[0,1]. With country-


5It may be useful to think of 0 as representing HS commodity 000001 and 1 as representing the
final HS commodity 999999, but strictly speaking the model’s probabilistic approach requires that



(17)specific input-bundle costsci and production efficiency zi(h), the cost of producing
 one unit of goodh in countryiis zci


i(h). Next, geographic barriers are introduced by
 making Samuelson’s iceberg assumption that the transport of commodities require
 paying some of that commodity itself in shipping costs; i.e. a part of the ship-
 ment ‘melts’ away in transport. The assumption is not realistic, but simplifies the
 calculation of transport costs by not including “elaborate models of a merchant ma-
 rine” (Samuelson, 1954, p. 268). Let this factor be denoted by d, and observe that
 dij ≥1 for all i6=j and dii = 1 so that international trade is costly but domestic
 trade is ‘free’6. Furthermore, it is never cheaper to transport commodities through
 a third-party country, sodij ≤dikdkj for any three countriesi,j andk. The cost of
 delivering one unit of goodh from country itoj thus becomes:


pij(h) =
  ci


zi(h)
 


dij. (2)


Importantly, EK assumes perfect competition, which means the price each buyer
 actually pays for a product is that offered by the cheapest country:


pj(h) = min{pij(h);i= 1,2, ..., N}, (3)


where N is the number of countries. In other words, country j always chooses to
 buy from the most efficient producer of a good after geographic barriers are taken
 into account.


The key feature of EK is that each country’s efficiency in producing a goodzi(h) is
 the realization of an independent and identically distributed random variable drawn
 from a Fr´echet distribution7 which varies across countries. Let Fi(z) denote the


the distribution of goods is continuous.


6Specifically, the transport cost factor d is defined as the amount of goods required to ship
 in order for one unit of that good to arrive at its destination. It directly reflects the regime of
 international trading; under autarky,dij→ ∞for alli6=jand the price of purchasing any goodh
 fromialso goes to infinity regardless of how cheap it is domestically. In the opposite case, without
 geographic barriers (‘zero gravity’),dij=dii= 1, implying a completely frictionless global market.


We should, however, remember to think broadly aboutd; it reflects not only trade tariffs, but also
 the cost of freight, insurance and all other geographic and non-tariff barriers.


7Innovations in technology are assumed to come from a Pareto distribution, reflecting that most
innovations are small and larger breakthroughs occur much less frequently. The point of using an
extreme value distribution (EVD) to represent technology comes from the idea that the specific
invention applied to the production of each good will always reflect the most efficient discovery to
date, i.e. the maxima from the Pareto draws. Specifically, Fr´echet is used because it is the only
one of the three EVD’s (Gumbell, Weibull and Fr´echet) which also ensures that the distribution of



(18)cumulative distribution function of country i’s efficiency, Fi(z) = Pr[zi(h) ≤ z], so
 that we have:


Fi(z) =e−Tiz−θ, (4)


whereTi >0 andθ >1 are location and shape parameters respectively8. The former
 captures the overall level of efficiency in each country and is meant to correspond to
 the Ricardian concept of absolute advantage. A bigTi means that this country is
 technologically superior, and will typically draw high efficiencies in the production of
 any goods, whereas a smallTimeans that this country is technologically inferior, and
 the probability of drawing high efficiencies is lower. θ, on the other hand, is common
 to all countries and affects the shape of the distributions, which is how the model
 incorporates comparative advantages. A big θ tightens the variability so that the
 outcomes of each country’s efficiency draws become more concentrated and exports
 are increasingly determined by Ti, whereas a small θ widens the distributions so
 that even those countries without much absolute advantage can still receive a higher
 efficiency draw in the production of certain goods. In such cases, having the biggest
 Ti is beneficial, but does not make you the single global supplier of goods, even
 in zero gravity. Eaton and Kortum (2002) estimate the parameters from a cross-
 sectional sample of 19 OECD countries in 1990, finding that the most probable θ
 is 8.28, which implies a 15 percent standard deviation in efficiency for a given state
 of technology. Using this value, the technology parameters are then backed out for
 each country and reported on a scale relative to the United States (in other words,
 TU SA= 1); Japan is found to have aTJ P N of 0.89, Germany has aTGER of 0.81 and
 Portugal has the lowest with aTP RT of 0.04. Norway is estimated to have aTN ORof
 0.43, ranking its within-sample absolute advantage around average, decidedly lower
 than the more advanced economies. China is not included in the sample.


We now turn to consider the distribution of prices, keeping in mind that their depen-
 dence on efficiency means these too are random. LetGij(p) denote the cumulative
 distribution function of countryi’s prices facingj,Gij(p) = Pr[pij(h)≤p]. Substi-
 tutingpij(h) with the expression for the cost of purchase from equation (2) allows


prices is an EVD.


8Recall that the cumulative distribution function of a standard Fr´echet has the following form:


F(x) =ex−θ, whereθ is the shape parameter. EK also includes location parameters.



(19)us to write9:


Gij(p) = 1−e−[Ti(cidij)−θ]pθ. (5)


Sincej does not import exclusively from i, but rather purchases its goods from the
 cheapest among all suppliers, the cumulative price distribution for what countryj
 actually buys,Gj(p) = Pr[pj(h)≤p], is10:


Gj(p) = 1− QN


i=1


[1−Gij(p)],


which, by inserting (5), becomes:


Gj(p) = 1−e−φjpθ, (6)


where the price parameterφj is given by11:


φj =


N


X


i=1


Ti(cidij)−θ. (7)


To link their model to the gravity literature, Eaton and Kortum (2002) take advan-
 tage of several important properties of the price distributions; defineπij to be the
 probability that the lowest price offered for a good is that provided by countryitoj.


This probability can be shown to equali’s contribution toj’s price parameter, the
 required steps for which we divert to Appendix A.1. By the law of large numbers,
 πij also equals the share ofj’s purchases fromias well as its fraction ofexpenditures,
 since there are a continuum of goods andj’s average expenditure per product does
 not vary by source. We can then write:


πij = Ti(cidij)−θ
 φj = xij


xj , (8)


9We have Gij(p) = Pr[pij(h)≤p] = Pr[zci


i(h)dij≤p] = 1−P r[zi(h)≤ cpidij] = 1−Fi(cpidij) =
 1−e−[Ti(cidij)−θ]pθ.


10Here EK relies on the following rule: Let X(1) denote the minimum of X1, X2, . . . , Xn i.i.d.


continuous random variables with cumulative distribution functionF. The cdf for the minimum is
 thenF(1)(x) = Pr(X(1) < x) = 1−Pr(X(1) > x) = 1−Pr(X1 > x, . . . , Xn > x) = 1−Pr(X1 >


x)×. . .×Pr(Xn> x) = 1−Qn


i=1[1−F(x)].


11Since Xa×Xb×...×Xn=XPni=ai.



(20)wherexij is countryj’s expenditures on goods fromiand xj isj’s total spending12.
 At the same time, the exporters total salesqi is given by:


qi =


N


X


m=1


xim=Tic−θi


N


X


m=1


d−θimxm
 φm


, (9)


that is the sum ofi’s sales to each individual country m, where the second equality
 follows from insertingxij from equation (8).


On the demand side, a representative consumer (or firm, since the model makes
 no distinction between the two) in each country maximizes a constant elasticity of
 substitution objective function given by:


Uj =
 Z 1


0


Qj(h)(σ−1)/σdh


σ/(σ−1)


, (10)


whereQj(h) denotes expenditures on commodityhin countryjandσ >0 is the elas-
 ticity of substitution between goods. The objective function is subject to the budget
 constraint R1


0 Pj(h)Qj(h)dh=Xj, which simply states that aggregate spending on
 all goods must equal total expenditures in each country. Note that for simplicity
 we have made the constraint binding. In Appendix A.2 we solve this maximization
 problem to show that the exact price index associated with each country is given
 by13:


pj =γφ−1/θj . (11)


By solving equation (11) for the price parameterφj, and equation (9) for Tic−θi , we
 can combine equations (8), (9) and (11) to get:


xij =xjqiαij, (12)


whereαij = (


dij
 pj)−θ
 PN


m=1(dimpm)−θxm


. Equation (12) is the closest we get to the traditional
 gravity equation using Eaton and Kortum’s model. The expression relates country


12It is important to stress that the latter is not the same as j’s gross domestic product; in
 statistical accounts,xj is often denoted as the gross output, which is equal to the nation’s GDP
 plus its expenditures on intermediary goods.


13This expression highlights how geographic barriers create differences between prices faced by
each country. Ifdij for a particular country j are high (think of a remote importer with strict
import tariffs located far away from other nations), then this makes the price parameterφjfor that
country smaller and its price index higher.



(21)j’s expenditures on commodities from country i, xij, to j’s total expenditures xj
 and i’s total sales qi, where both factors enter with unit elasticity. The numerator
 in the composite termαij shows how geographical barriers between partnersiandj
 are deflated by the importers price levelpj; just like a largerdij leads to less trade,
 lower prices in country j reducesi’s access to that market since i’s goods are more
 expensive. The denominator has a similar interpretation, but aggregates over all
 countries so that it represents the total world market from country i’s perspective.


With all else unchanged, we see how the sudden addition of a new country (imagine
 an autarkic countrym with dim =∞ which suddenly decides to reduce barriers so
 dim→ 1) leads to lower exports betweeni and j since the expanded global market
 absorbs some of their existing trade.


3.3 Implications of the Peace Prize Event


A major result of Eaton and Kortum (2002), and Ricardian trade theory more
 generally, is that everybody wins by reducing trade costs. In our case, even a
 country like China, which could arguably be almost entirely self-sufficient (at least
 with respect to Norway), benefits from specialization and buying from abroad what
 they are relatively less efficient in producing. With coefficient estimates obtained
 from their OECD sample, Eaton and Kortum create stylized counterfactuals for
 every country, considering, in turn, (i) a move to full autarky (dij → ∞ for all
 i6=j), (ii) zero gravity (dij = 1 for all i, j) and (iii) a doubling of trade relative to
 the model’s baseline level (corresponding to a reduction indij of about 30 percent).


In the first case, welfare is reduced for all countries, ranging from 0.2 percent in
 Japan to 10.3 percent in Belgium, with an average loss of about 3.5 percent14. The
 loss reflects an increase in input prices relative to income, now that every country
 has to be self-sufficient. In the second case, the completely frictionless global market
 results in a dramatic fall in prices. Welfare improves substantially, ranging from 16.1
 percent in the United States to 24.1 percent in Greece, with an average gain of about
 20 percent. The point of including the final case is primarily to show how far we
 are from a zero-gravity world; even with a doubling of global trade, the benefits are
 nowhere near the welfare gains in the former setup, averaging 2.5 percent only.


14The welfare loss from moving to full autarky in EK is believed by some to be unrealistically
small, see for instance Melitz and Redding (2014).



(22)What does all this imply about the effects of the Peace Prize incident on Norwegian
 exports? We proceed by assuming the trade barrier component dij can be broken
 down into two parts: dij =d1ij +d2ij, where the first term reflects non-voluntary
 resistance such as geography and culture and the second reflects every form of op-
 tional resistance measure in place such as treaties (trade-increasing) and sanctions
 (trade-reducing). We still havedij ≥1, so we must restrictd1ij ≥1 andd2ij ≥0 – in
 other words, there is a limit to how beneficial the voluntary measures can be, and no
 two partners can reduce barriers lower than that imposed byd1ij. When the Nobel
 Committee awarded the Peace Prize to Liu Xiaobo in 2010, China was inclined to
 increase d2 to punish Norwegian interests. While international institutions impose
 strict limits on how this can be achieved, the halting of FTA-negotiations, imposing
 customs delays and incentivizing agents to change suppliers without letting it go so
 far as to trigger a response from the WTO are just some examples of possible chan-
 nels. The problem for China is that these threats are non-credible since, according
 to the theory, raising d2 will have negative effects on Chinese welfare as well. The
 economic incentives for such punishments are not present.


But we must also consider the case where China regards the Peace Prize awarding
as so antagonistic to their sovereignty that the costs of ‘letting the matter slide’ out-
weighs the welfare loss of punishment. In that case, it can be optimal for authorities
to increase d2 enough to make their importers better off by changing suppliers, at
least for the purchase of certain goods. Thus we would expect Norwegian exports
to China in aggregates to decline. However, the story need not end there. While
generally incompatible with the perfect competition setup of EK, a popular theory
for the study of exporting dynamics suggests that trade flows can be persistent. Ac-
cording to Roberts and Tybout (1997), exporters face fixed costs in both entering,
exiting, and re-entering global markets. This results in a ‘beachhead effect’ (a term
originally coined by Baldwin (1988)); once entry into a particular country has been
established, the incentives to remain in the market through times of distress become
stronger if exporters believe the losses are transitory. Not only can it be costly to
withdraw, but even after a macroeconomic shock such as a sudden currency deval-
uation makes it less profitable to remain in the short run, the fact that the shock is
transitory combined with expected future revenue streams still implies that the net
benefit of staying is positive.



(23)The fixed cost component is frequently shown to be a significant determinant of
 international trade. An empirical study by Bernard and Jensen (2004) finds that the
 probability of exporting in any given period increases by 39 percent if the exporter
 already shipped to that market in previous periods, while Maurseth and Medin
 (2017) place that same estimate as high as 180 percent in the seafood sector – the
 experience gained from exporting in the past increasing the probability of exporting
 today from 3.9 to 11 percent. Moreover, exporting experience appears to deteriorate
 rapidly. One of main findings of Roberts and Tybout (1997) is that after only two
 years outside, the cost of re-entry for a firm which exported in the past is about the
 same as that faced by a new exporter. According to Gullstrand (2011), fixed costs
 seem to play a larger role for smaller, less productive firms.


In our case, we need to think of the macro shock as a ‘Peace Prize shock’, making
 trade with China suddenly less profitable for some Norwegian exporters. Assume
 now that China increasesd2just enough to result in a change of supplier of Atlantic
 salmon from Norway to either Chile or the United States. This could be because
 there are many suppliers of salmon who are relatively efficient, but perhaps more
 realistically because China specifically chooses to target seafood for symbolic effects.


Norwegian exporters, however, expecting that the restrictions are transitory, do not
 exit the Chinese market. Instead, they – or their Chinese counterparts, depending on
 bargaining power – pay to find alternative solutions to bypass these restrictions such
 as re-exporting through Vietnam. This is consistent with the previously-discussed
 findings of Chen and Garcia (2016) on which we elaborate in section 5.2. If we believe
 their informants, the costs of that burden was mostly carried by the Chinese.


Notice that avoiding trade barriers by re-exporting through third-party countries
is strictly speaking a violation of EK’s no-triangular-arbitrage condition, even if
this result is only true after taking multiple periods into account. In the static
environment of EK, direct exports are always assumed to be the cheapest option,
and by perfect competition the cheapest provider of a good to a given country is the
sole supplier.



(24)
4 Data & Econometrics


4.1 Data


We use data on bilateral trade flows from the BACI database provided by the French
 research agency CEPII. BACI contains over 150 million HS six-digit disaggregated
 type-pair-year observations from more than 200 trading partners between 1995 and
 2018, measured in thousands of nominal USD. The raw data for BACI is taken from
 the UN Comtrade database to which each country directly reports their individual
 trade flows. An issue with Comtrade and most other providers of trade statistics is
 that reported exports from one country typically do not match with imports reported
 by the receiving country15. BACI solves this through a process of reconciliation
 where trade flows are harmonized so that the reported value of goodhfrom country
 itoj always matches the reported value of good htoj fromi16.


Country-specific macro data is provided by the World Bank WDI database and
 merged with BACI. We include each country’s gross domestic product, population
 size and relative exchange rates, where output is denominated in nominal USD.


Key variables are not deflated; as we have seen, gravity is an expenditures model
 in which multilateral resistance terms are designed to capture effects of unobserved
 price indices. Since a country’s aggregate sales and spending are not comprehensively
 recorded, we follow the convention of assuming GDP to be an adequate proxy in
 some of our models, as is common among many empiricists (Head & Mayer, 2014).


We also provide alternative solutions (see the next subsection).


Observations from Belgium and Luxembourg, France and Monaco, and Switzerland
 and Liechtenstein are merged in pairs since these regions are defined differently by
 the two sources. The same is done for South Africa, Botswana, Eswatini, Lesotho


15The discrepancy is known as ‘bilateral asymmetries’, and arises primarily because 1) exporters
 report value using Free-on-Board whereas importers report Cost, Insurance and Freight, 2) countries
 use different applications of measurement and trade systems in data compilation, and 3) shipping
 time-lags, customs delays and re-exports through third party nations create disturbances (United
 Nations Statistics Division, 2019). It is also possible that bilateral asymmetries are a result of
 intentional underreporting by one or more parties due to tax/tariff evasion efforts.


16The harmonization process follows two steps. First, CIF expenditures are estimated and re-
moved so that all values are reported in FOB. Second, each reporter’s reliability is assessed according
to how far their average measurements differ from those of all other nations. The reconciled trade
flows are then calculated as the average of the two reported, where more weight is assigned to the
more reliable reporter (Gaulier & Zignago, 2010).



(25)and Namibia since CEPII reports trade flows to and from these countries under the
 heading of the South African Customs Union. To calculate the Euro-equivalent of
 eurozone countries’ currencies before the implementation of the Euro (1999 for most
 countries, but with some exceptions) we rely on the OECD’s irrevocable conversion
 rates17. The country-pair relative exchange rate is then calculated as an implied
 quote using the USD as an intermediary:


r∗ijt= rijt


rij0 = LCUit/U SDt


LCUjt/U SDt/rij0= LCUit


LCUjt/rij0, (13)
 where LCU stands for the Local Currency Unit of countriesiandjand we normalize
 to base year for each pair so thatr∗ijt = 1 for all iandj in 1995.


Geographical variables are provided by CEPII’s own gravity dataset, which includes
 proxies for trade costs such as distance18and indicators for contiguity and common
 language. We also add a separate indicator for sea access. Note that since all
 geographical variables are time-invariant, their impact can only be assessed using
 random effects regression.


For the main analysis, we restrict our sample to the 36 OECD member countries
 plus their key partners China, India, Indonesia, Brazil and South Africa (i.e. the
 South African Customs Union). Hong Kong and Vietnam are also included, the
 reasons for which are discussed in the next section. While it would arguably be
 better from a statistical point of view to include as many countries as possible, this
 is also problematic as what constitutes the baseline in our model becomes more
 and more influenced by marginal exporters whose trade flows are small, nonexistent
 and/or highly volatile. The decision to limit the sample thus improves the model
 fit considerably and virtually eliminates the need to deal with zero observations
 since practically all partners trade with each other in every period. After restricting


17The irrevocable conversion rates are listed, among other places, in Schreyer and Suyker (2002).


18Distance is denominated in kilometers between the two partners’ most populous cities, calcu-
 lated using the formula for great-circle distance as reported by Head (2003):


dij= 3962.6 arccos ([sin (lai)·sin (laj)] + [cos (lai)·cos (laj)·cos (loi−loj)]),


where dij is the distance in km between countriesi and j, lo is longitudinal position in degrees
divided by 57.3 to convert it to radians andlais latitudinal position in degrees divided by -57.3 or
57.3 depending on whether the position is reported in degrees west or east.
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