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Executive Summary
Commodity trade, a critical source of revenues for many resource-rich developing countries,
lends itself prone to illicit financial flows (IFFs) - through trade and transfer misinvoicing- due to
its inherent complexity and relative lack of regulation. In this paper, we evaluate trade
misinvoicing in gold, copper, cocoa, and coffee for Ghana, Laos, Switzerland, and the UK over
2000-17, based on data from the United Nations (UN) Comtrade. We utilize mirror trade
statistics- comparing the corresponding statistics for the same commodity and flow between
partner countries- to generate trade gaps, wherein positive gaps reflect export under-reporting or
import over-reporting while negative gaps reflect export over-reporting or import underreporting. Our main findings reflect substantial trade gaps across countries and commodities.
Ghana and Laos display negative trade gaps in gold (US $6 billion) and copper (US $1.1 billion)
respectively. For Switzerland, the positive gap in gold (US $70 billion) is most prominent, while it
is the negative gap in gold (US $178 billion) for the UK.
However, departing from the literature, we refrain from treating these gaps as indicators of illicit
flows due to fundamental flaws in the methodology applied and the nature of the data. First, the
method’s primary assumption of industrialized country’s statistics as an accurate benchmark of
arm’s length prices, fails to hold for Switzerland. Second, the trade gaps do not match when
disaggregated from the HS 4-digit to the HS 6-digit classification, shedding light on divergent
commodity classification practices. Third, we find features such as re-exports, transit trade and
quasi-transit trade, result in incorrect estimates that conflate destination mismatches with
deliberate misreporting. Lastly, we highlight the absence of consistent data from developing
countries, with a special focus on Laos, which impedes reliable calculation of trade gaps.
In conclusion, we observe that using aggregate data with generalized assumptions results in large
gaps, albeit partly explained by the poor tracking of commodity flows, data recording practices,
and absence of consistent data. Our policy recommendations begin with the simplest step, that all
countries follow the General trade system and discard the Special trade system, to ensure
minimizing source and destination reporting errors. In addition, even with an internationally
recognized classification system in place, cooperation between countries’ customs authorities is
necessary to address disparate commodity classification procedures.
While these recommendations would make trade statistics more harmonized and meaningful, we
fully recognize that the preliminary identification of IFF-prone trade flows has to arrive through
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a micro-level analysis. Consequently, we advocate a country-specific approach, which uses
customs data and accounts for the country’s characteristics in recording procedures and
conducting trade.
Furthermore, considering the complex nature of IFFs, we advocate for an interdisciplinary
approach to provide context-specific recommendations. Combining precise economic estimates
with value-chain and political economy analysis, which considers the legal and regulatory
incentives for misinvoicing, would allow for the identification of key actors and critical regulatory
loopholes. Ergo, to aid policy-makers and governments in making tangible political, economic
and regulatory changes, we suggest the focus on IFFs move from estimating attention-grabbing
magnitudes to evaluating the incentives that drive the preponderance of this black-box
phenomenon. Accordingly, in the next step of our research, we employ a macroeconomic
regression-based analysis to determine the drivers of illicit financial flows into Switzerland.
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1. Introduction
Resource-dependent developing countries depend on the commodity sector for fiscal revenues
and export sales. Yet, resource wealth in many developing countries remains underused due to
weak governance, poor resource management, and low institutional quality (Venables, 2016;
Mehlum, et al., 2006). The dependence on natural resources to compensate for capital scarcity
results in a “resource curse” characterized by weak economic performance (Auty 1993).
Economic ills associated with the Dutch disease, and governance and institutional failures
through rent-seeking behavior, armed violence, and rentier-state dynamics (Carbonnier et al.
2011; Billon, 2011) exacerbate the lack of economic diversification.
It is in this context that the Illicit Financial Flows (IFFs) debate has emerged. According to the
World Bank (2016), Illicit Financial Flows refer to “the cross-border movement of capital
associated with illegal activity or more explicitly, money that is illegally earned, transferred or used
that crosses borders”. Primary components of this umbrella concept include corruption,
organized crime, and tax evasion, which is often associated with trade misinvoicing and abusive
transfer pricing practices.
In this paper, we focus on commodity trade misinvoicing and utilize the partner country trade
gap methodology1 to estimate trade gaps2 between countries (Bhagwati 1964, 1967). We use
annual trade statistics data over the period 2000-2017 from the United Nations (UN) Comtrade
database. We estimate trade gaps based on differences between a country’s reported exports and
its partner’s corresponding reported imports.
Our sample includes Ghana and Laos, two resource-rich developing countries as well as
Switzerland and the United Kingdom, two global commodity-trading hubs. We study four
commodities in two categories: hard (gold, copper) and soft (coffee, cocoa). In view of the large
gaps we find across countries and commodities, we discuss the reliability of the estimates with
due regard to methodological and data quality issues.
The main findings are as follows. We find substantial trade gaps in the countries considered,
ranging from a few million USD in cocoa to more than a hundred billion USD in gold. We find
both developing countries display large gaps in their most export-intense commodity
classifications- ranging from US $485 million in copper ores for Laos to US $3 billion in gold for
Referred to as the P-C method from here on (Hong and Pak, 2017).
In view of recent discussions debating the equivalency between trade misinvoicing and trade gaps, this
paper uses the term trade gaps to refer to the estimated mismatches in data (Nitsch, 2012; Forstater,
2018).
1
2
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Ghana. In the case of Switzerland, we also find gaps in gold and coffee worth approximately US
$70 billion and US $2 billion respectively, while those for cocoa and copper lie in the range of US
$100 to US $200 million. For the UK, gold features prominently with an estimated gap of US
$178 billion, while gaps in cocoa and copper are estimated at US $14.5 billion and US $1.9 billion,
respectively. While Switzerland displays gaps in both export and import statistics, the UK’s gaps
are much higher in its import statistics.

Research Motivation
The measurement of IFF remains a challenge since the underlying transactions are opaque and
unreported. Whether it is using an indicator, index, or methodology, there is no consensus on
how to track these flows. Reports by the Global Financial Integrity claim illicit financial flows in
the range of US $600 billion to US $6 trillion per annum for developing countries (Kar, 2010;
Kar and Cartwright-Smith, 2010; Kar and LeBlanc, 2013). The World Bank and the International
Monetary Fund (IMF) use these estimates as evidence of the phenomenon, even though range is
heavily criticized and constantly revised (Development Committee, 2015; World Bank, 2016).
Thus, even as the debate on the definition and measurement of IFF continues, there is a
consensus that the amounts involved are significant and troublesome (OECD, 2014).
Over the past two decades, IFFs have become an important component of the conversation on
sustainable development. As part of the United Nations’ 2030 Agenda for Sustainable
Development, Target 16.4 of the Sustainable Development Goals (SDGs) aims to “significantly
reduce illicit financial and arms flows”. However, the mechanisms for financing these goals have
yet to take tangible form. An additional investment of US$2.5 trillion is required for developing
countries, and reliance on Official Development Assistance (ODA) is not a feasible path (Jenks,
Topping, and Keijzers, 2017). This calls on developing countries to increase their fiscal capacity
by strengthening domestic institutions, policies, and regulations.
Domestic Resource Mobilization (DRM) - through increased tax and revenue collection- emerges
as an important strategy for self-financing the SDGs. However, the tax-to-GDP ratio of
developing countries is approximately half that of developed ones, evidence that DRM remains
an unresolved challenge (Umar and Tusubira, 2017; Ortiz-Ospina and Roser, 2018). Issues
plaguing these countries include incoherent tax policy, low administrative capacity, a large
informal sector, and weak confidence in the government (Mascani, Monkam, and Nell, 2016;
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World Bank, 2016). Suboptimal tax policies also widen inequalities between domestic and
multinational corporations3, inducing predatory practices in the private sector (Billon, 2011).
It follows that tax evasion stands as one of the prominent channels for illicit flows, with trade
misinvoicing, transfer mispricing, and profit shifting making up its main components. Over the
past decade, trade misinvoicing purportedly accounts for between 60 to 75 percent of IFFs (Kar
and Spanjers, 2014). Its prevalence explained by factors such as convenience and the low risk of
detection, especially in developing countries (Beja Jr., 2006; Carbonnier and Cadena, 2015). The
United Nations Economic Commission for Africa (UNECA) estimates US $407 billion in losses
from trade misinvoicing while others posit annual government tax losses of 7 to 12% due to
trade misinvoicing (Clough et al., 2014).
Consequently, resource-rich developing countries such as Ghana and Laos face similar challenges
from illicit flows, despite their political and economic divergence. With its liberal trade regime,
Ghana is a prominent exporter of primary commodities, firmly embedded in the world’s trade
network (Dzanku et al. 2015). Laos, on the other hand, is one of the world’s few one-party
communist states which introduced decentralization and liberalization in 1986 (CIA Factbook,
2016). It acceded to the World Trade Organization (WTO) only in 2013, and continues to rebuild
trade relations with major economies such as the USA, India, and China. However, both
countries have historically relied upon foreign aid and investment to bolster their economic
development (Baten, 2016).

Trade misinvoicing: Motives
Trade misinvoicing continues to be an important conduit for illicit outflows (Cuddington, 1986;
Kar and Freitas, 2012; Bhagwati et al., 1974). Recent analyses have focused on the developing
world, including African countries (Ndikumana et al., 2015; Mbeki, 2015; Clough et al., 2014),
with developing Asian countries also receiving attention (Beja, 2006, 2007; Jha and Truong, 2014;
Kar, 2010).
The primary motives for trade misinvoicing are financial, customs and enforcement-related
(Buehn and Eichler, 2011; Patnaik, Gupta and Shah, 2012). The financial motive stems from the
ability to evade taxes, such as import tariffs, or take advantage of export subsidies. This was the
case in Turkey, where commodities with higher tariffs were prone to greater import underMultinationals usually possess resources that allow for sophisticated tax avoidance strategies which lower their
effective tax rates (Nitsch, 2017).
3
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invoicing (Bhagwati, 1964). Import over-invoicing is prevalent in products with low import
tariffs, found to be the case in Madagascar for tariff exempt products such as fertilizers, books
and cereals (Chalendard, Raballand and Rakotoarisoa, 2016). Conversely, commodities with
export subsidies exhibit export over-invoicing while export under-invoicing is prevalent for
products facing export restrictions (Celâsun and Rodrik 1989a, 1989b; Fisman and Wei, 2009).
Similarly, foreign exchange controls incentivize traders to circumvent currency regulations and
take advantage of exchange rate differences to generate extra foreign exchange. Traders engage in
export underinvoicing and import overinvoicing to leverage a black market premium4 (Barnett,
2003; Biswas and Marjit, 2005). Lastly, enforcement motives stem from the ability to avoid
customs duties and administrative authorizations. As an illustration, Yang (2008) documents the
behavior of importers shifting their orders to duty-exempt exporting regions after Philippine
customs hired private firms to conduct preshipment inspections on orders from certain
countries.

4

The black market premium on the exchange rate is the difference between the value of currency on the
black market and its official exchange rate in relation to another currency.
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2. Data
The sample spans Ghana, Laos, Switzerland and the United Kingdom over 2000-17. The
commodities considered are cocoa, coffee, copper and gold, with trade data sourced from the
publicly available UN Comtrade database. The commodity codes at the HS 4-digit classification
are as follows:


Gold: HS Code 7108



Copper: HS Codes 2603, 7401,7402, 7403



Coffee: HS Code 0901



Cocoa: HS Codes 1801,1803,1804,1805

Sub-classifications at the HS 6-digit level have been provided in the Appendix A1.
The following subsections provide brief overviews of the Harmonized System (HS) as well as the
database.

Harmonized Commodity Description and Coding Systems (HS)
The Harmonized System is an international six-digit coding system for the classification of
products. It allows participating countries to classify traded goods on a common basis for
customs purposes. The first two digits (HS-2) identify the chapter the goods are classified in, e.g.
09 = Coffee, Tea, Maté and Spices. The next two digits (HS-4) identify groupings within that
chapter, e.g. 09.02 = Tea, whether or not flavored. The next two digits (HS-6) provide more
specific information, e.g. 09.02.10 Green tea (not fermented).

UN Comtrade
The UN International Trade Statistics Database (UN Comtrade) contains commodity and
partner-specific trade statistics provided by the national statistical authorities of each reporting
country. It contains annual trade data from 1962 onwards. These data are transformed into a
standard format with consistent coding and valuation using the UN’s processing system.5
Commodities are generally reported according to the latest classification system and then
converted to the earliest classification. Therefore, if data is received in HS 2012 version, it is

See https://unstats.un.org/unsd/trade/events/2017/comtrade-datafair/presentations/IMTS%20Trade%20Data%20Processing-22Sep17.pdf for a detailed overview of the
standardization process.
5
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converted all the way to the earliest classifications such as the HS1988.6 Comtrade recommends
recording imports as ‘Cost, Insurance and Freight’ (CIF) and exports as ‘Free on Board’ (FOB),
and most participating countries adhere to this recommendation in their data submission
process.7
UN Comtrade explicitly states the limitations of the database. Due to confidentiality, countries’
trade reports might only include data at an aggregate commodity code.8 The dataset also contains
missing values as countries do not necessarily report their data for every year. Further, data
cannot be perfectly converted into earlier classifications due to, among other factors, the addition
of new commodities over time. Similarly, commodity classifications can also differ between
countries and over time. This makes comparability difficult over the period considered. Lastly,
Comtrade does not report trade flows below USD 1000, necessarily censoring our estimates
upwards.
Finally, the absence of a standardized procedure in recording import origins and export
destinations weakens the comparability of trade statistics. The term ‘partner country’ does not
necessitate any direct trading relationship since exports and imports are recorded by either
country of first consignment or country of last consignment, and ‘partner country’ could refer to
either of these. To illustrate, consider cocoa exported by Ghana to a merchant in the
Netherlands, who then sells it to an importer in Germany- there are two ways to record this
trade. First, all countries record their exports by country of first consignment, and their imports
by country of last consignment. Hence, Ghana records an export to the Netherlands, the
Netherlands records an import from Ghana and a corresponding export to Austria, and Austria
records an import from the Netherlands. Second, all countries record their exports by country of
last consignment, and their imports by country of first consignment. In this case, Ghana records
an export to Austria, and Austria records an import from Ghana, with the Netherlands finding
no mention in Ghana or Austria’s trade statistics. As a result, depending on the recording system
followed, trade statistics can paint a very different picture of trade between two countries. We

See https://unstats.un.org/unsd/tradekb/Knowledgebase/50018/Harmonized-CommodityDescription-and-Coding-Systems-HS for a description of the classification and coding systems
7 According to the UN Comtrade, CIF-type values include the transaction value, the value of services
performed to deliver goods to the border of the exporting country and the value of the services
performed to deliver the goods from the border of the exporting country to the border of the importing
country. FOB-type values include the transaction value of the goods and the value of services performed
to deliver goods to the border of the exporting country.
8 For instance, trade data might not be reported for a specific 6-digit HS code. Even so, it will be included
in the total trade and may be included in the 2-digit HS chapter.
6
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illustrate this phenomenon for Switzerland and China, as well as Ghana and Netherlands, in
sections 4 and 5.

3. Methodology
The partner-country trade gap methodology compares partner countries’ import and export
reports for the same trade flow. We define trade gaps as the difference between the partner’s
reported imports and the interest countries’ reported exports. In accordance with the literature, a
correction factor of 10 percent is applied on the export values to account for the cost of freight
and insurance (Baker et al., 2014; Berger and Nitsch, 2012; Ndikumana, Boyce, and Ndiaye,
2015).
For each commodity, we calculate the gaps according to the following equations (Bhagwati, 1964;
Ndikumana, 2016).
For country i and partner j, import trade gaps in a year t are:
𝐼𝑇𝑖𝑗,𝑡 = 𝐼𝑀𝑖𝑗,𝑡 − 𝛽 ∗ 𝐸𝑋𝑖𝑗,𝑡
Where 𝐼𝑀𝑖𝑗,𝑡 is country i’s reported import value from partner j, 𝐸𝑋𝑖𝑗,𝑡 is partner j’s reported
export value and 𝛽 is the freight and insurance factor. A positive value of 𝐼𝑇 indicates import
over-invoicing while a negative value indicates import under-invoicing.
Similarly, export trade gaps in a year t are:
𝐸𝑇𝑖𝑗,𝑡 = 𝐼𝑀𝑗𝑖,𝑡 − 𝛽 ∗ 𝐸𝑋𝑗𝑖,𝑡
Where the partner j’s imports are compared to the interest country i’s corresponding exports for
the same trade flow. As before, a positive trade gap value of 𝐸𝑇 indicates export under-invoicing
while a negative value indicates export over-invoicing.
We calculate total export and import trade gaps by replacing partner j with the rest of the world
in the above equations. Due to the varied incentives involved, it is not possible to predict the sign
of the trade gap a priori (Nitsch, 2017).

Criticism
Criticisms of the P-C method focus on its methodology and the quality of the data used. First,
the assumption of reliability when it comes to the trade statistics of advanced economies as
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opposed to developing countries does not always hold true. Hong and Pak (2016) illustrate trade
misinvoicing between advanced economies such as Japan and Switzerland, arguing, as a result,
that estimates based on the P-C method hold an unobservable bias since trade statistics from
both partners could be incorrect. Second, the method relies on unilateral misreporting and fails to
detect misinvoicing if the exporter and the importer collude to falsify an invoice (Yeats, 1990;
Carbonnier and Cadena, 2015; Nitsch, 2017). Third, using aggregate country-level data implies
that the estimates are a combination of legitimate and illegitimate transactions; however, the P-C
method does not allow distinguishing between the two. In addition, aggregate level data could be
misleading since transactions misinvoiced in opposite directions (over-invoicing in one
transaction combined with under-invoicing in another) may cancel each other out, resulting in a
downward biased estimate (Nitsch, 2016). Fourth, the method assumes that export and import
values homogeneously differ by a 10% margin, attributable to insurance and transport costs, with
any remaining asymmetry between export and import values attributable to trade misinvoicing.
This assumption is restrictive as it rules out other explanations for discrepancies including transit
trade, commodity processing and re-exports (Nitsch, 2016).
Data issues are understandably inherent to the phenomenon of IFFs, affecting not just the P-C
method but also every other estimation method currently used to estimate IFFs. The most
pertinent issue remains that the estimated IFFs are residuals, i.e. the difference between opposing
trade flows. As a result, measurement errors associated with the reported trade flows compound
any estimate of IFFs. Furthermore, official trade statistics capture only an unknown fraction of all
misinvoicing activities and most estimation methods do not account for IFFs from illegal
activities, resulting in an incomplete picture regarding the overall volume of IFFs. Lastly, countryspecific idiosyncratic reporting issues such as the use of non-conforming classification
conventions and incomplete data submissions (to the UN Comtrade database, for instance) lead
to estimates which could conflate illegitimate discrepancies with legitimate technical deficiencies
(Forstater, 2018).
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4. Results
The following sub-sections provide an overview of each country’s trade asymmetries. For the
developing countries, we calculate export gaps - gold and cocoa for Ghana, and copper and
coffee for Laos. Since Switzerland and the United Kingdom are important trading hubs, we
calculate both import and export gaps associated with the four commodities for each country.

Ghana
UN Comtrade reports Ghana’s trade statistics for a majority of years over the time considered,
except for 2002, ’03, ’14 and ’15, which contain no trade data. In addition, export data for cocoa
and gold is missing with our interest countries. For instance, Ghana reports data on cocoa beans
(1801) exports to Switzerland for only 6 years9 while Switzerland reports Ghanian imports for
every year. As a result, the estimated trade gaps cover a shorter time than 2000-2017.

Table 1: Ghana export gaps

World Imports
(in USD
millions)
(2000-17)

Ghana Exports
(in USD
millions)
(2000-17)

Net trade gap
(in USD
millions)

19634.85

23365.38

-6067.07

21130.78

16482.52

3000.01

1803

1350.38

603.68

686.34

1804

1343.53

778.80

486.85

180.27

18.49

159.93

Commodity

7108
Gold; unwrought, semi-manufactured,
or powder

1801
Cocoa beans; whole or broken, raw or
roasted
Cocoa paste; whether or not defatted

Cocoa butter, fat and oil

1805

Cocoa powder

9

2005, 2008, 2011, 2012, 2013, and 2017
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Gold
Ghana has maintained its position as one of the top ten producers of gold (HS: 7108) in the
world, and the second largest in Africa (World Bank Group, 2014). Its key export partners
include South Africa (17 percent), Switzerland (17 percent), and the UAE (14 percent), important
trading and refining hubs for the world’s gold. Almost a quarter of its reported exports, worth
approximately US $6 billion, do not appear in the world’s import records. This could suggest
export over-invoicing by Ghana, implying illicit inflows to the exporting parties.
However, Ghana’s trade gaps with its main trade partners exhibit heterogeneous trends. While
there is over-reporting of exports with Switzerland, amounting to US $724 million, the magnitude
is relatively low as it accounts for only 0.5 percent of the total bilateral trade. On the other hand,
trade with South Africa exhibits over-reporting at a much higher and spurious scale: almost 100
percent of Ghana’s exports go unreported in South African trade statistics, amounting to
approximately US $7.4 billion. Trade gaps are smaller and consistently positive with other
partners, suggesting export under-reporting in the range of US $200 million to US $1.4 billion.

Potential correctives and explanations
We find that Ghana’s negative gap with South Africa is driving the estimated trade gap with the
rest of the world. The entirety of Ghana’s exports are unreported in South African data,
suggesting a discord in commodity classification between the two and resulting in an upwards
biased estimate10. This example illustrates a potential issue with using an aggregate database such
as the UN Comtrade: country-specific trade recording practices remain unaccounted, resulting in
missing or misattributed statistics even when the correct statistics are available. Therefore, to get
an accurate assessment of Ghana’s trade gap with South Africa, and the rest of the world, it is
imperative to utilize data from South Africa’s Department of Trade and Industry (DTI) and
conduct a bilateral comparison of both countries’ customs data.
If these positive gaps are considered evidence of illicit flows, implying export under-invoicing and
illicit outflows from Ghana, they would have two potential explanations: circumventing export
restrictions or avoiding export taxes. While Ghana has a noticeably low export tax rate of 0.176%
11

and no formal export restrictions in terms of quantity or value of gold exported, it does place

an administrative burden on the exporter.

Ndikumana (2016) and Forstater (2018) highlight this issue with South African trade data as well,
finding that the gap reduces significantly when the correct classification codes for gold are applied.
11 https://www.aaminerals.com/education.html
10
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The country’s Precious Minerals Marketing Company (PMMC) “is mandated by law to grade,
value and assay all precious minerals, including gold.”; even so, it does not yet have the capacity
to accommodate exports from all the large-scale mining companies12. This low assaying capacity
could provide incentive for under-invoicing, as exporters circumvent potentially lengthy checking
procedures, in exchange for the quick execution and settlement of transactions, by under-stating
their export quantities or values. Hence, Ghana’s low administrative capacity potentially serves as
a de facto export restriction due to the time cost associated, motivating exporters to underinvoice their transactions. The PMMC’s recent agreement with Baird & Co. to set up a high
capacity large-scale mining focused gold assay centre reflects the government’s efforts to curb
illicit flows and tax losses due to this issue13.

Cocoa
The world’s second largest producer of cocoa, Ghana has seen a steady rise in its production and
export capacities over the past two decades (Cocobod, 2014). Its main export partners include
EU countries such as the Netherlands (27 percent), the United Kingdom (9 percent), Belgium (7
percent), and the USA (6 percent). We find positive gaps in Ghana’s coca exports across all the
classifications considered, with cocoa beans (HS: 1801) displaying the largest gap at US $3 billion.
The gaps with the main partners follow a similar trend and lie in the domain of US $100 million
to US $1 billion. However, there is a negative trade gap of approximately US $1.1 billion with the
Netherlands, implying over-invoicing of exports by Ghana.

Potential correctives and explanations
Netherlands’ role as a transit port helps explain its contrary gap: commodities bound for other
EU countries are not recorded in Dutch trade statistics while the exporter country records the
Netherlands as the import partner.14 Consequently, the estimated gaps contain a bias since the
over-reported exports to the Netherlands simultaneously cause under-reported exports to the
other ‘final’ destinations. For instance, Ghana reports only 5-10 percent of cocoa bean exports
(compared to reported import values) to partners such as Switzerland and Singapore, giving rise
to large positive trade gaps. In reality, it could very well be the case that cocoa beans arriving into
Switzerland from the Netherlands have their origin in Ghana. This reflects partner misattribution
rather than trade gaps between partners.

12

https://www.pmmc.gov.gh/pmmc/news/latest/slug-2

13

Ibid

14

Section 5 contains a further explanation of this phenomenon.
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While the incorrect attribution of partners distorts trade statistics, one would expect the bias
caused by incorrect over-reporting (with the Netherlands) to be cancelled out by incorrect underreporting (with other partners). However, the positive gap with the United Kingdom (US $882
million) alone almost cancels out the negative gap with the Netherlands, leaving little explanation
for the gaps we find with other partners. In fact, just the United Kingdom, Switzerland, and
Singapore explain approximately 50 per cent of Ghana’s positive gap with the rest of the world,
indicating that trading hubs or transit ports can have non-deterministic effects on overall trade
statistics. Compared to the Netherlands, trade statistics in the latter countries likely double-count
cocoa imports from Ghana, raising the fundamental question how to record transit ports in
global trade statistics. We further explore the distortionary effects of transit ports in global trade
statistics in Section 5.
Discounting the above distortions, if we were to take our results at face value, the positive gaps
we find have similar theoretical explanations as presented in the under-invoicing of gold. The
cocoa market in Ghana is unique in its institutional structure as it is a hybrid of liberalization and
strong government influence. Most importantly, the government marketing board, Cocobod, sets
the minimum prices (paid to farmers) while retaining complete control over the exports of
Cocoa15. Hence, the export statistics found in the UN Comtrade database are exports officially
undertaken and recorded by Cocobod, not individual firms or exporters. The trade gaps we have
found could either be a result of low administrative capacity wherein exports were simply underrecorded, or could capture deliberate misinvoicing. For instance, if the difference between the
under-invoiced transaction price and the actual price (paid by the importer) is paid to Cocobod
officials as bribe payments this would capture illicit financial outflows. Consequently, the gaps
we find might reflect a combination of exporter behavior as well as institutional issues related to
corruption and capacity.

Though licensed buyers are free to export, none of them has thus far because none is large enough to acquire the
minimum amount needed to be eligible to export.(Kolavalli and Vigneri, 2013)
15
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Laos
UN Comtrade reports Laos’ trade statistics only from 2010 to 2016. The Association of
Southeast Asian Nations (ASEAN) provides this data to the UN Comtrade. Much like Ghana,
Laos’ trade statistics deteriorate when it comes to particular countries or commodities. Its export
statistics to Switzerland and the United Kingdom are sparse and often completely missing,
especially in the case of copper (HS: 2603, 7401, 7402, and 7403). This results in limited estimates
of trade gaps, with the matched import and export records pertaining almost exclusively to
Thailand, Vietnam, and China.

Table 2: Laos export gaps

World Imports
(in USD
millions)
(2000-17)

Laos Exports
(in USD
millions)
(2000-17)

Net trade gap
(in USD
millions)

0901

538.20

387.07

112.41

2603

1729.27

2013.40

-485.47

7401

7.52

0.22

7.28

7402

18.31

2.96

15.05

7403

3632.45

3895.67

-652.80

Commodity

Coffee; roasted or decaffeinated;
husks and skins; substitutes
containing coffee

Copper ores and concentrates
Copper mattes; cement copper
Copper; unrefined, copper anodes
for electrolytic refining
Copper; refined and alloys,
unwrought

Coffee
The coffee industry in Laos is still nascent, resulting in low export values. Vietnam (25 percent),
Japan (21 percent); in the EU, Germany (11 percent) and Belgium (10 percent) are the primary
importers. Overall, we find under-reporting in coffee (HS: 0901) exports for Laos, resulting in
positive gaps worth US $112.4 million. Gaps with the major partners follow a similar pattern; in
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fact, the top three partners (Vietnam, Japan, and Germany) explain approximately 64 percent of
the overall gap. Laos’s records reflect approximately 50 to 75 percent of exports compared to the
import records of these partners.

Potential correctives and explanations
Based on the assumptions of the P-C methodology, these positive gaps could indicate export
under-invoicing, implying illicit outflows from Laos. However, Laos’ landlocked location results
in higher than average transit times and transportation costs, exacerbated by a long clearance
times at customs (UNESCAP, 2016; Wongpit and Soukavong, 2011). Similarly, the UNESCAP
report finds the level of procedural barriers in coffee exports to be high in the categories of
required documentation, steps, and actors involved. This would imply higher import values than
expected because of higher transportation and time costs. Just as we had seen in the case of
Ghana, such administrative hurdles could provide a similar motivation for under-reporting to
settle transactions and quickly procure payments in the commodity trade market.
Furthermore, Thailand emerges as the only partner with which Laos shares negative gaps, equal
to approximately US $21 million. This gap represents approximately 73 percent of all exports
reported by Laos, suggesting that the majority of Laotian exports go unreported in Thai trade
statistics. Thailand places an import tax and quota on coffee beans, providing incentive for
importers in Thailand to under-report their transactions in order to save taxes and fall under the
quota. Thailand’s emergence as a major trade partner in coffee, for consumption as well as reexport purposes, makes this outlier all the more worthy of further investigation using transactionlevel customs data from both countries.

Copper
Ranked as one of the most mineral-rich countries in Asia (Kyophilvong, 2009), copper
constitutes approximately 40 percent of Laos’ commodity exports (Fong-Sam, 2015). Its primary
partners for copper ores (HS: 2603) include China (48 percent) and Thailand (9 percent), while
for refined copper (HS: 7403) they comprise Thailand (91 percent), the Netherlands, and China
(3 percent each). Laos’ exports in copper ores (HS: 2603) and Refined copper (HS: 7403) are
consistently over-reported, resulting in negative gaps of US $485.5 and US $652.8 million
respectively.

Potential correctives and explanations
For copper ore, Thailand’s import records reflect less than 1 percent of exports reported by Laos,
resulting in an upwards biased and negative gap of US$370 million. Considering the paucity of
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import records by Thailand, commodity misclassification and partner misattribution could be the
obvious explanation behind this gap. The gap with China is relatively negligible, amounting to US
$96 million but comprising only 4 percent of the overall trade.
For refined copper, China (positive gap of US $447 million) and Thailand (negative gap of US $1
billion) heavily influence the overall magnitude and direction of the trade gaps. Similar to the case
of Thailand for copper ore, the Netherlands reports less than 2 percent of exports reported by
Laos, resulting in a negative gap of US $166 million.
If these negative gaps were evidence of IFFs, they would imply export over-invoicing, generally
motivated by the desire to take advantage of export subsidies and illicit inflows to the exporters.
While Laos does not grant any export subsidies related to copper, it has undertaken Advanced
Pricing Agreements with mining firms that might allow the firms to extract and export copper at
below-market prices (Mehrotra, 2018). In such a case, the gaps reflect institutional arrangements
rather than illicit flows.
In conclusion, further investigation must first prioritize examining the customs records of Laos
to understand the proportion of gaps occurring due to commodity misclassification and partner
misattribution. Next, one must examine the government’s terms of contract with mining firms in
detail and on a case-by-case basis to infer whether these arrangements are in contravention of
international standards. These steps will provide us with a more accurate estimate of the actual
unexplainable gap and allow us to determine whether illicit financial flows are actually taking
place from Laos.
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Switzerland
Due to reasons of economic and political sensitivity, such as the issues related to sanctions
against the Apartheid regime in South Africa, Switzerland has been a poor reporter of its gold
trade (Guex and Etemad, n.d.). Specifically, non-monetary, unwrought gold (HS: 710812) is only
reported from 2012 onwards, limiting our period of analysis for gold to five years. Our analysis
for the other commodities spans the whole period 2000-17.

Export gaps
Switzerland’s partners come from a variety of countries. For gold, this includes India (23
percent), Hong Kong (20 percent) and other trading hubs such as the UK (8 percent) and
Singapore (5 percent). Notwithstanding the shorter period, we find that trade in gold exhibits the
largest gaps, with Swiss exports over-reported by US $63.7 billion.
Table 3: Switzerland export gaps

Commodity

World Imports
(in USD millions)

1801

31.69

19.51

10.22

1803

581.06

566.01

-41.55

1804

30.31

10.24

19.05

21.26

12.28

7.75

435,263.23

453,648.37

-63749.98

16,448.26

16,793.34

-2024.42

2603

51.79

0.01

51.77

7401

17.35

20.49

-5.19

7402

2.72

1.57

0.98

482.39

157.60

309.04

Cocoa beans; whole or broken, raw or roasted
Cocoa paste; whether or not defatted

Switzerland
Net trade gap
Exports
(in USD
(in USD millions) millions)

Cocoa butter, fat and oil

1805
Cocoa powder

7108
Gold; unwrought, semi-manufactured, or powder

0901
Coffee; roasted or decaffeinated; husks and skins;
substitutes containing coffee
Copper ores and concentrates
Copper mattes; cement copper
Copper; unrefined, copper anodes for electrolytic

refining
7403
Copper; refined and alloys, unwrought
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With the exception of China, this pattern is consistent across the main partners; the gap with
China is positive, approximately US $29 billion, and significant as Chinese imports are almost 125
percent higher than Swiss exports to China.
Switzerland exports coffee primarily to its EU neighbors: France (19 percent), Germany (11
percent), and Spain (10 percent). We find negative export gaps in coffee, with over-reporting
worth US $2 billion. Yet, we find consistent under-reporting and positive gaps with one partner,
France (worth approximately US $3.4 billion), which could explain the systematic over-reporting
with other partners in the recorded trade statistics. The gaps in cocoa and copper are relatively
negligible, both in terms of magnitude and as a percentage of the total trade.

Potential correctives and explanations
We can find a partial explanation for the consistent export over-reporting in gold by considering
a “Swiss refinery effect” (Mehrotra, 2018). Switzerland exports gold in refined or semimanufactured form, with the country serving as a major refining hub for unprocessed gold. Ergo,
importers importing the processed gold might report the country of origin as the trade partner
while Switzerland records the final importer as its export partner, resulting in a negative trade gap
for Switzerland (its exports would be would not be reflected in the partner’s import statistics).
We find further support for this explanation when considering Switzerland’s import and export
values are quantitatively similar on an annual basis, suggesting that most of the gold is refined and
then exported rather than consumed. Consequently, we advocate for careful examination of
Swiss customs-level data in comparison with customs-level data from partner countries in order
to evaluate the extent to which partner misattribution is driving these gaps.
In the case of coffee, warehousing emerges as a potential explanation that obfuscates trade
statistics. If partners such as Germany and Spain import coffee from Switzerland, process and
refine it, or store it in warehouses before exporting it to France, then misattribution of partners
would explain some portion of these gaps. This would occur if France considers Switzerland to
be the origin of the coffee and disregards processing or transit hubs in its reported trade
statistics. Much as in the case of gold, the size of the gap relative to the total trade is small, even
though the absolute magnitude is large.
Based on the P-C method, if we were to consider these gaps as evidence of IFFs, they would
imply export over-invoicing and illicit inflows to Switzerland. While Switzerland does not offer
export subsidies or tax incentives for exporters to over-invoice gold or coffee, collusion with
importers (who pay varying amounts of import tariffs depending on the classification, quantity
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and value of the commodity) remains a possible channel for illicit flows. However, detecting
collusion in trade statistics is nearly impossible; instead, further investigations must consider the
import tariff structure and the presence of subsidiary or affiliated firms in the main partner
countries, features that incentivize misinvoicing for tax evasion and profit shifting purposes.
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Import gaps
Switzerland’s main import partners in gold include other trading and refining destinations such as
the UK (28 percent), the USA (11 percent) and the UAE (9 percent). Overall, we find overreporting in gold imports by approximately US $70 billion, but this pattern does not hold with its
main partners as we find under-reporting in imports from the UK, the USA and the UAE. We
find that trade in copper across all classifications displays a highly skewed pattern of underreporting by Switzerland, wherein Swiss import records reflect less than 0.1 percent of exports
reported by the rest of the world.
Coffee imports arrive from major Latin American producers such as Brazil (22 percent),
Colombia (14 percent), along with Italy (7 percent), Spain and India (5 percent each). We find the
trade gap to be consistently positive across time and partners: over-reporting in Swiss import
records by approximately US $2.1 billion. Finally, cocoa beans arrive primarily from Ghana (49
percent), Ecuador (23 percent) and Cote d’Ivoire (10 percent). Similar to coffee, we find there to
be consistently positive gaps across time and partners, with import over-reporting worth
approximately US $1.5 billion.
Table 4: Switzerland import gaps
Commodity

World Exports
(in USD millions)

1801
Cocoa beans; whole or broken, raw or roasted
1803
Cocoa paste; whether or not defatted
1804
Cocoa butter, fat and oil
1805
Cocoa powder

313.09

1878.56

1534.17

296.31

259.87

-66.07

2289.16

2347.83

-170.25

213.05

206.20

-28.16

7108
Gold; unwrought, semi-manufactured, or
powder
0901
Coffee; roasted or decaffeinated; husks and
skins; substitutes containing coffee

372170.94

480354.19

70966.16

5545.17

8255.11

2155.42

2603
Copper ores and concentrates
7401
Copper mattes; cement copper
7402
Copper; unrefined, copper anodes for
electrolytic
7403refining
Copper; refined and alloys, unwrought

3802.23

0.62

-4181.83

59.30

0.47

-64.76

2.38

-3926.18

723.34

-39435.63

3571.42
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36508.16

Switzerland Imports
Net trade gap
(in USD millions) (in USD millions)

Potential correctives and explanations
For gold imports, it seems likely that the “Swiss refinery effect” continues to play a role wherein
exporters report a third country as the final destination in their export statistics, while gold arrives
in Switzerland for processing before being re-exported in refined or semi-manufactured form,
resulting in a positive gap for Switzerland.
The negative trade gaps for copper find explanation in the merchanting activities of Swiss trading
firms, wherein firms headquartered in Switzerland purchase copper and the exporter records the
sale as an export to Switzerland. However, the commodity never actually enters Swiss customs
territory, instead sold on to a third party by the merchanting firm; subsequently there is no record
of copper imports in the Swiss data, resulting in a mismatch between the exporter and importer’s
recorded trade partners.
In the case of cocoa and coffee, we posit that exporters record transit or storage hubs as the
importing partner while Switzerland records the origin country (and not the intermediary) as the
exporter, partially explaining the positive gaps. In addition, leveraging price arbitrage
opportunities by storing the shipments in intermediary ports could result in distorted statistics.
If we consider these positive gaps to indicate illicit financial flows, they would imply import overinvoicing and illicit outflows from Switzerland. While typically observed in product categories
with low or zero import tariffs, import over-invoicing would allow importers to furnish a high
import bill, which could lower their domestic profits and reduce their tax obligations.
Considering Switzerland’s low tax rates and its position as a profit-shifting destination, import
over-invoicing is not what we would expect to observe; as a result, we conclude that
supplementing our analysis using customs data is required to infer the reliability of the gaps we
have found using aggregate data.
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Switzerland - Ghana
We find that bilateral trade between Switzerland and Ghana follows a similar pattern in the case
of cocoa beans, wherein Ghana under-reports its exports and Switzerland over-reports them,
resulting in a gap worth US $379 million. This gap represents approximately 95 percent of
Switzerland’s reported imports, suggesting that a majority of Ghanian cocoa beans are not
exported directly to Switzerland but arrive via an intermediate partner country such as the
Netherlands. Moreover, Ghana’s trade statistics for cocoa only cover six years while Switzerland
reports imports for every year. Thus, if customs-level data possesses complete time coverage then
we would require using the same to understand the actual estimate of trade gap.
Table 6: Switzerland- Ghana bilateral trade

Commodity

Ghana Exports
(in USD millions)

1801

14.80

395.95

379.67

1803

16.35

0.59

-17.39

1804

0.0005

2.26

2.26

1805

-

3.91

-

7108

6897.06

6862.49

-724.28

Cocoa beans; whole or broken, raw or roasted
Cocoa paste; whether or not defatted
Cocoa butter, fat and oil
Cocoa powder
Gold; unwrought, semi-manufactured, or powder

Switzerland
Net trade gap
Imports
(in USD
(in USD millions)
millions)

In the case of gold, the gap is a relatively small share of overall trade, although large in
magnitude, at US $724 million. In terms of reported values, both statistics match closely, with
only a minor difference of approximately US $35 million. The 10 percent margin for cost of
insurance and freight on the reported export value accounts for most of this gap, giving us reason
to doubt if this margin is appropriate to apply ad-hoc across all countries and commodities.
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Switzerland - Laos
We find that Laos’ trade statistics do not allow us to reliably estimate trade gaps with Switzerland.
Laos only reports exports of coffee for 3 years while Switzerland reports them for the entire
period. Conversely, Laos reports refined copper exports for only one year while Switzerland does
not report imports of copper across any classification from Laos. We believe a closer
examination of Laos’ trade statistics recording procedures is necessary to understand why its
export statistics have such poor coverage. Once again, it would be necessary to utilize customslevel data to estimate the actual trade gap and further discern if any evidence of illicit flows is
present in trade between the two countries.
Table 7: Switzerland- Laos bilateral trade

Commodity

0901

Switzerland
Imports
(in USD
millions)
(2000-17)

Laos Exports
(in USD
millions)
(2000-17)

Net trade gap
(in USD
millions)

0.13

0.37

-0.27

-

0.34

-

1.52

-

Coffee; roasted or decaffeinated;
husks and skins; substitutes
containing coffee

2603
Copper ores and concentrates

7401
Copper mattes; cement copper

7402
Copper; unrefined, copper anodes
for electrolytic refining

7403

Copper; refined and alloys,
unwrought
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United Kingdom
Export gaps
The UK displays similar characteristics to Switzerland in its composition of trade partners. For
gold, Switzerland (68 percent) is the primary partner, along with Hong Kong (6 percent) and the
UAE (4 percent). Unlike Switzerland however, UK’s overall exports of gold display a relatively
small gap, wherein we find over-reporting of exports worth US $109 million (less than 0.01
percent of overall exports). We find significant positive gaps in the UK’s exports of refined
copper with primary partners such as Germany (28 percent), Italy (10 percent), and the
Netherlands (8 percent). The overall gap suggests under-invoiced exports worth approximately
US $388 million, with the pattern finding support in individual trade gaps with the primary
partners.
In cocoa beans, comparing the UK’s import and export statistics informs us that the country is a
consumer of cocoa beans and not a refining hub. Its primary export partners include Belgium (13
percent), Canada (10 percent), and Germany (6 percent), but its export values are relatively low
when compared to its partners’ import records. For instance, the UK reports only US $3.3
million of cocoa beans exports to the Netherlands, while the Netherlands reports cocoa beans
imports worth US $51 million from the UK, resulting in a positive gap . The reverse holds for
UK-Canada trade, where the UK’s exports (US $11 million) far outvalue Canada’s imports (US
$0.003 million), resulting in a negative gap. For coffee, its primary partners are Ireland (19
percent), France (11 percent), and Germany (10 percent), and we find significant gaps with each
(and the rest of the world), with an overall negative gap worth approximately US $431 million.
Similar to cocoa beans, the UK’s gaps with individual partners display heterogeneous trends: the
gap with Ireland is negative at US $353 million while with Germany it is positive at US $104
million.

Potential correctives and explanations
For gold, we find trade with the main partners does give rise to large gaps; for instance, with
Switzerland and China there is a negative gap of approximately US $11.3 billion each, while we
find positive gaps with Hong Kong and the UAE worth approximately US $3.9 and US$7.2
billion respectively. However, these individual gaps cancel each other out when aggregated,
bringing our attention to an important drawback of the P-C method: aggregate statistics mask
country and classification-level discrepancies, an issue further discussed in section 5.
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For cocoa, we hypothesize that the high disparity between the world’s imports and the UK’s
exports to the world could be due to partner misattribution due to the UK acting as a storage or
intermediary hub. If the transit trade phenomenon explains a significant part of the gap, it would
be necessary to reconfigure the data with the correct partner attributions to ascertain the real
unexplainable gap. The explanation could be similar for coffee, but it holds less weight since
partner misattribution is likely to be a smaller issue between EU countries (due to high
administrative capacities as well as better synchrony in recording procedures). At face value, the
overall negative gap would imply net illicit inflows into the UK.
In the positive gaps we find for copper, the only noticeable exception is a negative gap of
approximately US $150 million with the Netherlands; merchanting trade between the two
partners is a possible explanation for the contrary trend. At face value, these gaps suggest illicit
outflows from the UK through export under-invoicing; evading export restrictions would be the
primary motivation behind under-invoicing.
Assuming these gaps are reliable, they imply export over and under-invoicing, for different
commodities and partners, and concomitant illicit inflows and outflows from the UK.
Considering its importance as a trading and transit hub, the prevalence of both types of
misinvoicing does make theoretical sense. Further research should investigate the links between
the institutional, economic or political characteristics of the partner and the type of misinvoicing
observed. For instance, with partners that charge high import customs duties, levy product taxes
or impose quotas, we can expect to observe import underinvoicing by the import partner and
export overinvoicing by the exporter.
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Table 8: UK export gaps

Commodity

World Imports
(in USD millions)

UK Exports
(in USD
millions)

Net trade gap
(in USD
millions)

1801

435.40

44.37

386.60

1803

419.19

408.59

-30.26

1804

901.87

839.90

-22.02

402.65

327.61

42.28

204,358.92

185,879.99

-109.07

2629.16

2782.57

-431.67

2603

1.13

2.09

-1.17

7401

3.15

6.57

-4.08

7402

114.89

65.23

43.14

2639.10

2045.63

388.91

Cocoa beans; whole or broken, raw or roasted
Cocoa paste; whether or not defatted
Cocoa butter, fat and oil

1805
Cocoa powder

7108
Gold; unwrought, semi-manufactured, or powder

0901
Coffee; roasted or decaffeinated; husks and skins;
substitutes containing coffee
Copper ores and concentrates
Copper mattes; cement copper
Copper; unrefined, copper anodes for electrolytic

refining
7403
Copper; refined and alloys, unwrought
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Import gaps
Similar to Switzerland, the UK’s role as a trading hub implies that, depending on the commodity,
its trade partners are diverse. For gold, they include Canada (19 percent), Switzerland (16
percent), and South Africa (14 percent). As evident from Table 8, we find that gold exhibits the
largest gap amongst all countries and commodities considered, with a negative gap worth US
$178 billion.
We find substantial import under-reporting and negative trade gaps in refined copper as well,
amounting to approximately US $14.5 billion. Yet, the gap with primary trade partners such as
Canada (29 percent), USA, and Ireland (21 percent each) do not follow the same trend as the
overall gap. The gaps are much smaller in magnitude, ranging between US $60 million to US$120
million, and their direction is different with different partners.

Table 9: UK import gaps

Commodity

World Exports
(in USD
millions)

UK Imports
(in USD millions)

Net trade gap
(in USD millions)

1801

3199.44

5438.49

1919.10

798.34

742.05

-136.12

1804

3896.84

3948.52

-338.00

1805

721.60

636.17

-157.59

7108

333037.50

188292.03

-178049.22

0901

10337.23

10920.46

-450.49

2603

237.86

28.11

-233.53

7401

10.91

13.33

1.34

7402

144.06

152.22

-6.25

21360.70

8950.12

-14546.65

Cocoa beans; whole or broken, raw or roasted

1803
Cocoa paste; whether or not defatted
Cocoa butter, fat and oil
Cocoa powder
Gold; unwrought, semi-manufactured, or powder

Coffee; roasted or decaffeinated; husks and skins;
substitutes containing coffee
Copper ores and concentrates
Copper mattes; cement copper
Copper; unrefined, copper anodes for electrolytic

refining
7403

Copper; refined and alloys, unwrought
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Finally, we find a positive trade gap in the UK’s cocoa beans imports, suggesting over-reporting
worth approximately US $1.9 billion. In fact, the gaps with main partners Ghana (52 percent) and
Cote d’Ivoire (29 percent), at US $882 million and US$121 million respectively, account for
approximately 50 percent of the overall gap.

Potential correctives and explanations
For gold, the rest of the world’s exports are almost twice the UK’s imports, suggesting significant
under-reporting in the UK’s trade statistics. Since the UK does not have many gold refineries, it
is unlikely that there is a refinery effect similar to Switzerland at play here, and this is supported in
the data too since the gap is not positive as it was for Switzerland.
However, London is a major centre for global trade in gold – with 80% of global trading taking
place in London, and some of the largest gold vaults in the world, giving rise to a possible
“London vault effect”. Gold in the London vaults can change ownership without moving across
borders as investors or central banks purchase gold on paper while the gold itself remains in the
same vault. In addition, gold can also move across borders without changing ownership- for
example, since the recent rise in gold prices, increasing amounts of gold is shipped to Switzerland
where the standard 10 kg bars are turned into smaller bars and returned to the vaults in London
(Chesson, 2017). If the UK does not record this movement as an export and import while the
rest of the world does, we would witness deflated statistics for the UK and inflated statistics for
the rest of the world. Furthermore, the same result would follow if the UK also does not record
movement-less changes in ownership while the owning countries do record the same.
In essence, being a global trading and storage center distorts the UK’s gold trade statistics, albeit
in a different way than our finding for Switzerland. In addition, the ability to transfer funds
through digital transactions, without actual physical commodity movement, would be opportune
for exploitation in trading hubs. While firm-level information on digital transactions might hardly
be accessible to researchers, qualitative interviews with commodity-trading firms to investigate
the utility of digital transactions for illicit transfers could serve as an important starting point.
In copper, a partial explanation is that the UK acts as an intermediary or storage hub for copper
shipments; these shipments go unrecorded in the UK’s import statistics and are finally delivered
to buyers in third countries. We find support for this in the data as well since the rest of the
world’s copper imports are higher than the UK’s reported exports, as can be seen in table 7. In
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the event of such gaps reflecting IFFs, import under-invoicing, motivated by the desire to reduce
customs duties and product tax obligations, would be the resulting misinvoicing activity.
For cocoa, gaps with Ghana and Cote d’Ivoire account for almost half the overall gap. Since the
UK is not a refining hub but rather a major consumer of cocoa (through chocolate), this gap
could reflect the presence of intermediate storage locations or warehouses, which store cocoa for
long periods. Thus, the gap is positive since the original exporter records the export to the
intermediate partner while the UK, disregarding the storage time lag, records the import as
arriving from the original exporter.
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United Kingdom - Ghana
We find bilateral trade between the UK and Ghana also exhibits trade gaps similar in nature to
both countries’ gaps with the rest of the world. That is, Ghana under-invoices its cocoa beans
exports (US $882 million) and gold exports (US $255 million) while the UK over-invoices the
same.
Table 10: UK-Ghana bilateral trade

Commodity

1801

Ghana Exports
UK Imports
Net trade gap
(in USD millions) (in USD millions) (in USD millions)
1617.78

2661.66

882.10

17.71

14.41

-5.08

128.63

228.53

87.04

0.05

0.10

0.05

295.17

580.53

255.84

Cocoa beans; whole or broken, raw or roasted

1803
Cocoa paste; whether or not defatted

1804
Cocoa butter, fat and oil

1805
Cocoa powder

7108
Gold; unwrought, semi-manufactured, or powder

Both the gaps form a significant portion of the overall trade between the two countries. These
gaps hint at export under-invoicing by Ghana and import over-invoicing by the UK. In this case,
while exporters might be underinvoicing exports to evade export restrictions and avoid taxes on
income or profits, import overinvoicing might be undertaken as it allows importers to misclassify
imports and minimize their due customs duties obligations (by over reporting low tariff
categories and under reporting high tariff ones).
As alluded to in the previous sub-section, these gaps could also be due to features such as
intermediary storage in the case of cocoa and “vault storage” effects in the case of gold.
Furthermore, Ghana’s trade statistics for gold only cover nine years while the UK reports
complete coverage. Hence, we would recommend bilateral trade comparison using customs-level
data from both countries, as this would increase the years of data, help clarify the explainable part
of the gaps, and isolate any gaps arising from customs fraud and trade misinvoicing.
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United Kingdom - Laos
We find very limited data in bilateral trade between the UK and Laos. While there is no data
reported in the case of copper trade by either country, Laos only reports one year (2014) of
coffee exports to the UK. However, the UK does report imports from Laos over the entire
period. We believe this requires a closer examination of Laos’ trade statistics to understand why
its export statistics have such poor coverage.
Table 11: UK-Laos bilateral trade

Commodity

0901

UK Imports
(in USD
millions)
(2000-17)

Laos Exports
(in USD
millions)
(2000-17)

Net trade gap
(in USD
millions)

0.01

0.01

0.00

Coffee; roasted or decaffeinated;
husks and skins; substitutes
containing coffee
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In conclusion, even though they have many common trade partners, the UK’s gaps do not show
the same overall trends as Switzerland’s across all commodities. Their trends are contrary in gold
imports but similar in cocoa beans’ imports. In addition, gaps in refined copper feature far more
prominently for the UK.

Trading hubs and international trade statistics guidelines
While it is not possible to rule out trade misinvoicing, we believe that trading hubs and
intermediary ports generate a high degree of distortion in international trade statistics (due to
partner misattribution, refining, storage and transport issues). Currently, the predominant
international guidelines on recording trade statistics, the IMTS 2010 and the BPM6, differ on
many aspects related to the recording of partners, nature of goods (processed, transit, and
returned goods are treated differently under each), and the valuation of imports. Reconciliation
between these guidelines is a necessary but insufficient condition to ensure comparability of trade
statistics.
Furthermore, all countries are expected to compile trade statistics according to the latest
international standards (BPM6), even though compliance has thus far been inadequate. While this
includes adjustments of goods data to a change of ownership basis as detailed earlier, the revision
to BPM6 from the previous version (BPM5) brought significant changes to the reporting of trade
statistics such as the change in how merchanting is recorded. In BPM6, merchanting is recorded
within trade in goods whilst it was previously a service. It is likely to take time for this change to
be handled consistently by all producers of national statistics. The coverage and quality of
concepts where the goods do not physically cross borders, as is the case with merchanting, are
likely to be a persistent cause of asymmetries. Consequently, in the case of trading hubs and
intermediary ports, we would require information on the precise recording procedures used by
the partner countries to determine the degree of partner misattribution before we can reliably
attribute a portion of the gaps to be unexplainable.
In addition, different countries tend to follow different trade systems, and this can cause
significant discrepancies as well. The general trade system is the wider concept and under it, the
statistical territory includes customs warehouses, all types of free zones, free circulation area and
premises for inward processing. The special trade system, on the other hand, is a narrower
concept and only includes the country’s customs area as part of its trade reporting. Customs
warehouses, all types of free zones and premises for inward processing are excluded from the
statistical territory by the strict definition of the special trade system; thus, only imports and
exports of the free circulation area are recorded. The relaxed definition of special trade adds
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industrial free zones and premises of inward processing to the statistical territory (Ortiz-Ospina
and Beltekian, 2018). Even with established recording rules, the intricacies of global production
chains make it cumbersome to definitively demarcate between trade partners based on rules of
origin, processing, and transit. Following different trade systems further complicates matters and
results in incomparable trade statistics. Therefore, this lack of cohesion necessitates context and
country-specific analysis to generate accurate estimates.
We find these results to highlight how the variety of operations undertaken by trading and
refining hubs result in distorted statistics. Furthermore, this distortion gives us reason to believe
that both unilateral and bilateral micro-level trade statistics would be crucial in determining
whether the gaps are entirely due to idiosyncratic yet legal features of the trade system, or if these
gaps mask trade mispricing by conflating them with trade idiosyncrasies.
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5. Discussion
1. Reliability of trade statistics from industrial countries
As stated earlier, the key assumption of the P-C method is to treat only the trade statistics of the
developed country as reliable and accurate. Researchers base this assumption on higher
enforcement capacity on the part of the customs and statistical authorities, and lower incentives
for misdeclaration (Nitsch, 2017). This would imply the absence of any trade gaps between
developed countries, a proposition supported by some studies (Patnaik, Gupta, and Shah, 2012).
In our present analysis, however, trade gaps exist between advanced economies as well. The
figure below presents Switzerland’s export gaps in Cocoa (HS Code: 1801) with its main trade
partners- all advanced economies. While the gaps differ in magnitude, they are negative with all
European partners but positive with the USA.

Figure 1: Trade gaps (USD Million) with advanced economies, 2000-2017

The P-C method provides no criteria to discern what the estimated gaps imply since there is no
clear benchmark country. With no recourse for testing the reliability of advanced economies’
reported statistics, the estimated trade gaps will contain a bias. Measurement errors and omissions
in the trade statistics of the benchmark country, Switzerland in our case, would give rise to a
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biased estimate of the trade gap. For instance, if Swiss trade data recorded lower than actual
cocoa imports while German trade data recorded cocoa exports accurately, the estimated trade
gap is upward biased. Conversely, if German trade data recorded higher than actual exports while
Swiss trade data recorded the imports accurately, the estimated trade gap is downward biased.
Since it is not possible to test which countries data is more accurate, knowledge of the direction
of the bias also precludes us.
This finding is in line with other studies that fail to find empirical support for advanced
economies possessing trustworthy trade data. Hong and Pak (2016) provide evidence of gaps
between advanced countries by utilizing transaction-level data from customs agencies as well as
aggregate data from the IMF Direction of Trade Statistics (DOTS) database. Similarly,
Kellenberg and Levinson (2016), in their study on trade misreporting, find few differences in
reporting patterns between developed and developing countries.16
As pointed out by Nitsch (2016), an exclusive focus on developing countries when considering
IFFs could be misguided. Advanced economies are recognized as a key conduit in encouraging
IFFs through financial secrecy laws and non-disclosure agreements (Mbeki, 2015). These findings
suggest that the system of reporting trade statistics needs higher consistency internationally
before establishing the validity of trade gaps in indicating misinvoicing.

2. Discrepancies in disaggregation
Identifying trade gaps by disaggregating below the HS 4-digit level produces inconsistent results
at two levels: commodities and partners. At the commodity level, estimates at the HS 4-digit are
biased towards zero when the gaps under disaggregated classifications cancel each other out.
Consider Switzerland’s imports of Gold (HS: 7108) from the UK in 2013, which unveiled a
negative gap of approximately US $5.4 billion. However, at the 6-digit classification, Unwrought
gold (HS: 710812) displays a positive gap of US $60.5 billion while Semi-manufactured gold (HS:
710813) displays a negative gap of US $65.9 billion.
Considering Switzerland’s classification of gold changed from 2012, commodity misclassification
is a potential explanation for this finding. Misclassification refers to the recording of the same
commodity under different tariff headings in the import and export data. In this case, Swiss

Instead, their results indicate policy-relevant characteristics such as audit standards and trade agreements
as being important determinants of trade misreporting.
16
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records would show large imports of unwrought gold while UK’s records would reflect large
exports of Semi-manufactured gold. As seen for South Africa, different classification rules can
give rise to sizeable gaps that shrink when the records are correctly matched (Forstater, 2018).
Note that misclassification or misevaluation could be unintended and just result from the
potential complexity of the valuation and classification of some products. However, we consider
all systematic and substantial discrepancies in a single category, as our purpose is to identify
mismatch between the reality and the recorded flows, as these result in evaded taxes from the
government’s point of view.

Figure 2: Negation in aggregation

At the country-level, aggregation hides variation in gaps with individual partners. For instance,
Ghana’s exports of cocoa beans (HS: 1801) exhibit positive gaps with the rest of the world while
country-by-country gaps move in both directions. In the same manner as shown in Figure 2,
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negative gaps with one country would neutralize positive gaps with another, resulting in estimates
biased towards zero.
Additionally, aggregated estimates may hide variation in export and import behavior. In
considering export gaps, Nitsch (2012) advocates for distinguishing between export underinvoicing and import over-invoicing.17 Unfortunately, it is not possible to uncover this variation
using the current data, impeding the ability to isolate different types of illicit flows.
Moreover, it remains unclear if the gaps estimated from disaggregated data capture meaningful
discrepancies. Carriere and Grigoriou (2014) note that such estimates are common at the
country-commodity level, but disappear when considering wider classifications and trade with the
world. Similarly, Gaulier et al. (2008) find that corresponding trade reports between country pairs
matched only in 11 percent of all cases. These findings corroborate evidence of poor data
recording and classification practices, weakening the robustness of the estimates.
Notwithstanding the potential negation in aggregation and the resulting downward bias, we
notice that the estimates continue to be large in magnitude. In the example above, the overall gap
(at the HS 4-digit classification) of US $5.4 billion is only around 8% of the gap we find at the HS
6-digit classification; but in absolute terms, this figure is a sizeable anomaly. Hence, we believe
that even though commodity misclassification can help explain a portion of the trade gaps, we
cannot rule out the possibility of trade misinvoicing since there remains a significant portion that
remains unexplained, deserving deeper investigation.

3. Re-exports and quasi-transit trade
In the P-C method, failing to account for country-specific features can cause misattribution of
gaps to partner countries, resulting in distorted estimates. The United Nations recommends
reporting the country of origin, and not of provenance, for the imports, but the last known
destination for the exports. There will henceforth be a mechanical gap when the exporter does
not know the “true” destination (Yeats 1995).
Switzerland’s trade in unwrought gold (HS Code: 710812) with China demonstrates one such
feature: re-exports. Hong Kong’s role as a transit port for mainland China has been welldocumented, with re-exports representing approximately 95% of all exports for Hong Kong
(Mellens, Noordman, Verbruggen, 2007; Lardy, 1994; Fung, Lau and Xiong, 2006). Analogously,
He refers to the works of Gulati (1987) and Bhagwati (1974) in articulating the overriding motive to
underinvoice exports as a means for capital flight.
17
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Swiss records report Hong Kong as the destination, even for exports destined to China. Chinese
records, however, correctly report them as imports from Switzerland. This recording mistake
turns out to be the primary cause of the estimated trade gaps. If one were to include Hong Kong
in China’s import statistics, the gap drops by approximately 61%, from US $38.5 billion to US
$14.7 billion. Nevertheless, a US $14.7 billion gap is still significant and we find no clear
explanation to reconcile the gap further. Hence, we posit that trade misinvoicing could still be
driving a part of the gap in the gold trade between Switzerland and China. Further investigation
using customs-level data from both countries and qualitative interviews with trading firms
engaged with China would give us a clearer picture of how illicit funds might be transferred from
China to Switzerland.
Figure 3: Reconciling re-exports from Hong Kong to China

Transit trade is not specific to a commodity or country either. For instance, ports such as
Rotterdam, Hong Kong, and Singapore act as transit points for large quantities of copper. In
such cases, total exports and imports are entirely mismatched, since the exporter may report
Singapore as the destination for a shipment that will be transferred to a Chinese port, while the
Chinese importer, knowing that the copper came from Chile, will report it as such. This is
particularly pertinent given the role of the London Metal Exchange (LME) warehouses in
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international copper trade and the results of copper import under-invoicing we find for the UK.
There exists more than 600 LME approved warehouses in 40 locations around the world. It is
very common for copper shipments to be put in an LME warehouse before being delivered to
the final customer. In such a case, the shipment does not pass through customs and is not
reported as imports until it has been released from the warehouse. In the case of China, the role
of bonded warehouses should also be mentioned (there are no LME-approved warehouses in
China). These bonded warehouses have from time to time contained massive quantities of
copper, partly because copper in storage has been used as a convenient collateral for loans.
Consequently, proof of misinvoicing would have to rely on investigations of individual cases.
Quasi-transit trade, primarily observed with EU countries, also causes a similar type of
distortion.18 Ghana’s negative trade gaps with the Netherlands, in Cocoa beans (HS Code: 1801),
illustrate this. Large portions of cocoa exports to the Netherlands are bound for other EU
countries, arriving in Dutch ports before being shipped onwards. Therefore, these arrivals are not
recorded in the Netherlands. Ghana, meanwhile, records the exports as Netherlands-bound.
Meanwhile, final importers such as Germany and Italy record these as imports from Ghana. This
results in inflated export records to the Netherlands and depressed records to other countries,
resulting in misleading gaps with different partners.
The explanation for these gaps centers on purchases by multinational firms based in trading hubs
such as the Netherlands while the commodity is delivered to chocolate manufacturing countries
such as Germany (Rubin, 1964). Other studies have also provided similar explanations, most
notably in the case of Zambia’s copper exports to Switzerland (Brülhart, Dihel, and Kukenova,
2015; Nitsch, 2017).

18

Herrigan, Kochen, and Williams (2005) termed this the ‘Rotterdam effect’.
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Figure 4: Aggregate export-import price comparison

Examining the average import and export prices of Ghana’s cocoa beans to the rest of the world
reveal gaps for years, contradicting Carriere and Grigoriou’s (2014) notion of minimal gaps when
considering trade with the world. The prices move in conjunction until 2010, when a positive gap
emerges, followed by negative gaps from 2012 onwards. We do not find a convincing explanation
for the sudden emergence of these gaps, reiterating the necessity for conducting country-level
analysis. Using customs-level data would allow us to understand how changes in The Ghana
Cocoa Board’s19 pricing strategies affect the country’s trade statistics, providing context for the
sudden divergence of prices from 2012 onwards.

19

The Ghana Cocoa Board is a Ghanaian government-controlled institution that fixes the buying price for
cocoa in Ghana, the world's second largest producer of the commodity. The price-fixing is intended to
protect farmers from the volatile prices on the world market.
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4. Cost of freight and insurance
The assumption of a 10 percent correction factor between imports and exports has been
ubiquitously applied when estimating trade gaps.20 The motivation for this difference is that
import values include the cost of freight and insurance, while export values do not. Once this
difference is accounted for, any discrepancy between corresponding import and export reports is
flagged as evidence of unexplainable gaps. Since this assumption is applied across a wide range of
countries and commodities, and over a long period, it must possess generalizability and
constancy.
However, existing studies have shown that time-varying country and commodity level
characteristics affect this difference in myriad ways. Nitsch (2016) points this out at the countrylevel, presenting geographic distance as a key factor. A corollary to distance is location, and
expecting transportation costs between landlocked and coastal countries to be identical is not a
reasonable assumption either (Hamanaka and Tafgar, 2010). Another factor is the relationship
between the weight, volume and price of specific commodities, which obviously vary greatly
between different commodities (for instance, cocoa and gold).
Borrowing from Kar and Cartwright-Smith (2008), Figure 5 shows the heterogeneous effects of
assuming a fixed difference between import and export values. Ghana’s export gaps in Gold (HS
Code: 7108) increase with most partners when the correction factor is reduced from 10 percent
to 5 or 0 percent.21 Like Kar and Cartwright-Smith (2008), changing this correction factor also
has a nonlinear impact on the estimated gaps. Yet, the gap with South Africa, an outlier at US
$7.5 billion, remains unchanged from modifying the correction factor.22 South Africa only reports
US $0.4 million in gold imports from Ghana, while Ghana reports exports of US $6.8 billion to
South Africa. The gap between the two flows differs by four orders of magnitude, rendering the
import flow negligible and equating the entire trade gap to the value of the Ghanian exports.
Consequently, changing the CIF correction factor has little impact since it applies to the exports
and the exports already out-value the imports by a large margin.
International organizations such as the IMF endorse this conversion factor as well. However, for the
IMF’s DOTS database, roughly half of all CIF-FOB observations were found to either differ by more
than 100 percent or display negative differences (Hummels and Lugovsky, 2006).
21
The trade gap percentage is calculated according to:
(𝑃𝑎𝑟𝑡𝑛𝑒𝑟 𝑖𝑚𝑝𝑜𝑟𝑡𝑠 − 𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑟 𝑒𝑥𝑝𝑜𝑟𝑡𝑠)
∗ 100
𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑟 𝑒𝑥𝑝𝑜𝑟𝑡𝑠
20

22

Gaps with most other partners are in the range of hundreds of millions.
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The costs of transport also differ based on the nature of the commodity, especially in the case of
perishable versus non-perishable commodities. The cost of shipping copper is “likely lower than
10 percent” (Forstater, 2018). This feature explains negative gaps in the case of Chilean copper
exports that Ndikumana (2016) finds. As shown in Figure 6, this does not seem exclusive to
Chile as Laos’ copper exports display similar behavior in its two most export-heavy HS 4-digit
classifications, copper ores (HS: 2603) and refined copper (7403).
Figure 5: Assumption on CIF margin

Figure 6: Negative gaps in Laos’ copper exports
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Another factor to account for is the reverse effect: how statistical and re-export errors, as well as
deliberate misreporting for fraud purposes affect differences in CIF-FOB. Carrére and Grigoriou
(2014) provide an illuminating discussion on this matter. The bias is upwards in the case of the
exporter and the final importer (implying that a 10 percent difference would be unnecessarily
high) and downwards in the reported trade between the re-exporter and the final importer.
Table 11: Effect of re-exports on the CIF/FOB ratio

Source: Carrere and Grigoriou (2014)
Perhaps more damaging is the loss of information when the role of deliberate misreporting is not
considered. We believe that applying different margins, depending on the type of misinvoicing,
would allow for a more accurate assessment of trade gaps. For example, export under-invoicing
or import over-invoicing would require a correction factor greater than 10 percent to ensure that
the import and export records are comparable. However, without a priori information about the
type of misinvoicing or the falsifying partner country, applying a strict 10 percent conversion
factor would result in inaccurate estimates that conflate illicit flows with costs of insurance and
freight.
We surmise that the FOB-CIF margin is amenable to fine-tuning by moving away from a onesize fits all approach to a country-by-country or commodity-by-commodity approach. This would
entail utilizing information on commodity characteristics, country characteristics and type of
transport. At the commodity level, for instance, the quantity-weight ratio, overall export volumes
of a commodity would help us identify bulky goods with presumably higher transport costs.
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Similarly, country characteristics such as port infrastructure, maritime industry strength, and
connectivity influence the cost of transport (UNCTAD, 2015). Hence, in the case of specific
commodities and country-pairs, we recommend that the applied margin be based on observable
factors instead of a pre-existing, possibly outdated, norm.

5. Data issues
This section highlights issues related to the poor quality of trade statistics for developing
countries. The fundamental assumption for researchers is that the data are comparable across
time and space (Jerven, 2010). For developing countries such as Ghana23 or Laos, this principle
has faltered. As mentioned in section IV, both countries have an inconsistent time series of
export data, with losses in coverage when shifting into lower levels of aggregation. The ensuing
trade gaps are incomplete in terms of commodities, partners and years. For example, Laos’ trade
statistics do not report Netherlands as an importer of coffee at all, even though the Netherlands
reports consistent coffee imports from Laos.
A statistical office's adherence to the HS convention is important for reliability and comparability.
For Laos, Hamanaka and Tafgar (2010) find that the government’s classification system does not
follow the HS classification.24 They also demonstrate inconsistencies within the recording system
stemming from the transfer of data collection responsibilities between authorities. As a result,
large differences exist between Laos’ own data collection agencies and the data reported by the
UN Comtrade. In addition, Laos follows an alternate definition of a fiscal year that goes from
October to September, making annual comparisons difficult even when customs-level data is
available. Lastly, perhaps due to political reasons there is noticeable opacity in publishing monthly
data, which would be invaluable in creating annual trade estimates.
Bannister, Ghazanchyan, and Bikoi (2017) update the analysis for Laos’ trade classification and
reporting systems and find that these issues persist. They conclude that under-reporting of trade
is a long-standing structural issue, and emphasize the need for collaboration and data validation
between different agencies. As an illustration, consider Laos’ coffee (HS Code: 0901) exports to
the world. At the HS 4-digit classification, one would expect the total trade value to encapsulate
information about the total quantity traded. For instance, the total quantity traded would be

In a telling instance, the Ghana Statistical Services, on the 5th of November 2010, announced a revised
GDP estimate of 44.8 billion cedis. This implied an increase of about 60 percent from the previously
estimated 25.6 billion cedis, moving Ghana from the low-income category to the middle-income category
(Jerven, 2010).
24 Their analysis considers only the year 2007-08.
23
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higher if the commodity’s total trade value is higher.25 Concomitantly, the quantity gaps should
mirror the direction of the trade gaps, shown in percentage form below.26
Figure 7: Illustration of data inconsistencies

As apparent, the year 2014 displays a negative quantity gap of approximately 3 percent, a result
incompatible with the increased positive trade gap of 40 percent. This implies that while Laos
reports higher coffee exports (in value) in 2014 than in 2013, the quantity exported actually nosedived between the two years. Considering there was no sudden boom in coffee prices between
2013 and 2014, there is no reasonable explanation for the data to exhibit this pattern.
In conclusion, we find data issues further weaken the robustness of the estimated trade gaps, and
this is especially the case for developing countries that possess low administrative capacity. Such
issues persist on at least two levels: first, the initial recording of exports can be flawed and prone
to mistakes such as the one illustrated above, and second, the reporting of recorded trade
statistics by the national customs authority could have errors arising from non-conformity to
international standards. As a result, we can hardly support the interpretation of such gaps as

Of course, the occurrence of price fluctuations, commodity heterogeneity, etc. make it difficult to
expect a one-to-one relationship between the two entities. Even so, with a sufficient margin for error, one
can still expect a highly positive correlation between the movements of the two.
26 The trade and quantity gap percentages are calculated according to:
(𝑃𝑎𝑟𝑡𝑛𝑒𝑟 𝑖𝑚𝑝𝑜𝑟𝑡𝑠 − 𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑟 𝑒𝑥𝑝𝑜𝑟𝑡𝑠)
∗ 100
𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑟 𝑒𝑥𝑝𝑜𝑟𝑡𝑠
25
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preliminary evidence of IFFs. While factors such as corruption and bribery could be driving the
spurious initial recording by customs authorities, we believe this can only be corroborated using
first-hand data. For researchers, this would imply procuring raw data directly from the customs
authorities of countries that exhibit unexplainable patterns, have multiple years of missing data,
or do not directly report their trade statistics to the UN Comtrade. In our case, data from Laos
exemplifies each of these characteristics, leading us to advocate for mirror trade analysis using
data from the Lao PDR Customs agency as a preliminary check on possible illicit financial flows.
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6. Conclusion and recommendations
In this paper, we evaluate the extent of misinvoicing in gold, copper, cocoa, and coffee traded by
Ghana, Laos, Switzerland, and the UK. Our trade misinvoicing estimates reflect substantial gaps,
which vary across commodities and countries. Ghana and Laos display negative trade gaps in
gold (US $6 billion) and copper (US $1.1 billion) respectively. We also find gaps in the
agricultural commodities: cocoa for Ghana (US $3 billion) and coffee for Laos (US $112 million)
which are positive but smaller than the extractive commodities. Additionally, we find that the
trading hubs display larger gaps. Switzerland’s positive gaps in gold and coffee imports are most
prominent, at US $70 billion and US $2.1 billion. For the United Kingdom, in gold and copper,
the import gaps are negative and worth US $178 billion and US $14.5 billion respectively.
At the same time, we use our findings to caution against aggregate level country-commodity data
when ascertaining trade gaps for evidence of misinvoicing or illicit flows. The illustrations in
section 5 exemplify some of the most important drawbacks of the P-C method. Most
importantly, instances of systematic discrepancies due to features such as re-exports, transit trade
and quasi-transit trade, result in measurement errors and partner misattribution that debilitate the
reliability of trade gaps as a proxy for misinvoicing. We also find that consistent data on trade
flows is missing from the developing countries in our sample, especially Laos, which impedes
reliable calculation of trade gaps. In addition, problems with the data have led the IMF to warn
against using the UN Comtrade or its DOTS database for estimating trade misinvoicing. In our
analysis, the method’s key assumption of industrialized country’s statistics as an accurate
benchmark of arm’s length prices fails to hold. Consequently, if policy-makers are to use
estimates from the P-C method to guide regulatory decisions, it is important to resolve the
problems of bias and inconsistency.
Nonetheless, this does not imply that trade gaps tell us nothing. We find that even after
explaining some portion of the gaps, there remain sizeable gaps that merchanting trade, partner
misattribution or refinery effects cannot explain. Consequently, we believe it necessary focus less
on the precise amounts of IFFs, as this is a clandestine activity with resultant data problems. It is
more important to understand that, regardless of the methodology used, and even discounting
for data problems, misspecifications or misclassification, there is an underlying trade mispricing
problem. This results in outflows from developing countries and requires a policy approach. To
completely discount the data means that no trade analysis is credible and that the data collected
and reported to the UN Comtrade is dubious – an equally dangerous conclusion.
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The lack of consensus on a global SDG indicator for IFFs means that other strategies for
detecting and quantifying IFFs need to be explored as well. For instance, the World Customs
Organization (WCO) proposes using the P-C method to support risk analysis against customs
fraud, but only as a complement to local investigations that rely on detailed customs records
(Cantens, 2015). This method involves using customs records as a first pass to identify suspicious
transactions before detailed examination of the records of firms whose transactions are flagged in
the first stage (Inter-agency Expert Group on SDG Indicators, 2015, p. 280).
At the international level, we advocate that the special trade system, which only includes the
country’s customs area as part of its trade reporting, be discarded and the general trade system,
which includes the entire territory of a country as part of its reporting area, is adopted. This
would ensure greater comparability and coherence in trade statistics. Conformity in recording
practices is crucial for estimating the flows associated with trading hubs, intermediate ports and
re-exporters, whose activities distort the calculated trade gaps by an indiscernible amount.
Similarly, the recommendations of the Balance of Payments and International Investment
Position Manual (BPM6), the main manual on recording macroeconomic trade data, have to be
enforced for easier comparability. It recommends recording both imports and exports on an
FOB basis, but this is not followed in practice as databases like the UN Comtrade follow
different recording procedures. This is likely driven by an incumbency effect since changing the
recording system would require substantial overhauls and might be administratively painful in the
short run. For developing countries especially, standards deemed ‘too rigorous’ could have
negative effects on legal trade if the supporting infrastructure is not in place (Seay, 2012). For
instance, if there are sudden stringent demands on exporters to furnish export information and
pay taxes without adequate training and gestation periods for adopting new standards, then the
traders might find it easier and more profitable to engage in illicit trade.
In conclusion, we believe the investigation of illicit flows through trade misinvoicing remains an
avenue requiring deeper research using a collaborative, interdisciplinary approach. Adopting a
bottom-up approach by conducting country-level customs data analysis, instead of relying on
global estimates, is a step in this direction. Moreover, identifying the main actors involved, using
value chain analyses, and scrutinizing the legal loopholes exploited by these actors are central for
generating economic estimates which reflect realities. For instance, to understand whether the
gaps mask trade misinvoicing it would be prudent to conduct a regression-based macro-level
analysis that considers commodity and exporter characteristics such as tariffs, tax rates and
corruption standards. Additionally, due to their dynamic and heterogeneous (in motivation and
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scale) nature, pull factors such as financial secrecy laws, low corporate taxes, and the presence of
large offshore financial centers should be included to understand both sides of the picture.
Accordingly, in the next step of our research, we employ such a macroeconomic regression-based
analysis to determine the drivers of illicit financial flows into Switzerland.
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Appendix
A1. Commodities
The following products under the HS classification system were utilized in this analysis:
o Cocoa (18)


Cocoa beans; whole or broken, raw or roasted (1801)






Cocoa; paste; whether or not defatted (1803)


Cocoa; paste, not defatted (180310)



Cocoa; paste, wholly or partly defatted (180320)

Cocoa; butter, fat and oil (1804)




Cocoa beans; whole or broken, raw or roasted (180100)

Cocoa; butter, fat and oil (180400)

Cocoa; powder, not containing added sugar or other sweetening matter (1805)


Cocoa; powder, not containing added sugar or other sweetening matter (180500)

o Gold (7108)


Non-monetary, powder (710811)



Non-monetary, unwrought (710812)



Semi-manufactured (710813)



Monetary (710820)

o Coffee, roasted or decaffeinated (0901)


Coffee; not roasted or decaffeinated (090111)



Coffee; decaffeinated, not roasted (090112)



Coffee; roasted, not decaffeinated (090121)



Coffee; roasted, decaffeinated (090122)

o Copper


Copper ores and concentrates (2603)






Copper ores and concentrates (260300)

Copper mattes; cement copper (precipitated copper) (7401)


Copper; copper mattes (740110)



Copper; cement copper (precipitated copper) (740120)

Copper; unrefined, copper anodes for electrolytic refining (7402)


Copper; unrefined, copper anodes for electrolytic refining (740200)



Copper; refined and copper alloys, unwrought (7403)


Copper; refined, unwrought, cathodes and sections of cathodes (740311)



Copper; refined, unwrought, wire-bars (740312)



Copper; refined, unwrought, billets (740313)



Copper; refined, unwrought, n.e.s in item no. 7403.1

A2. Global highlights
In compiling the following stylized facts, the statistics for the top producers were sourced from the Commodity
Markets Outlook (World Bank Group, 2018) while those for the top exporters and importers were sourced from
the UN Comtrade database.

 Gold
Top producers*
(2015-16)
(‘000 Metric tons)

•
•
•
•
•

China [453]
Russian Federation
[289]
Australia [288]
USA [222]
Canada [163]

Top exporters°
(2000-16)
(Cumulative share in world
exports)

•
•
•
•
•

Switzerland [18.27]
Hong Kong [14.50]
USA [8.98]
United Kingdom [6.67]
United Arab Emirates [5.94]

Top importers°
(2000-16)
(Cumulative share in world
exports)

•
•
•
•
•

Switzerland [18.33]
India [14.42]
Hong Kong [12.45]
United Arab Emirates
[10.15]
United Kingdom [5.85]

Note: Shares are calculated as the ratio of exports to total exports over the period 2000-16.
o The top five producers of unrefined gold, despite being developed countries (excluding
China), do not appear as the top exporters for gold. This could be due to differences in the
export demand for raw versus processed gold.
o On the other hand, there is a sizeable overlap between the top importers and exporters of
gold. This alludes to the importance of trading hubs that possess refining capacities.

 Cocoa
Top producers*
(2015-16)
(‘000 Metric tons)

•
•

Côte d'Ivoire [1,581]
Ghana [778]

Top exporters°
(2000-16)
(Cumulative share in world
exports)

•
•

Côte d'Ivoire [33.21]
Ghana [15.70]

Top importers°
(2000-16)
(Cumulative share in world
exports)

•
•

Netherlands [19.06]
USA [14.04]

•
•
•

Indonesia [350]
Cameroon [250]
Ecuador [232]

•
•
•

Nigeria [9.93]
Indonesia [8.80]
Cameroon [6.58]

•
•
•

Germany [10.30]
Malaysia [9.01]
Belgium [6.97]

o There is a sizeable overlap between the top producers and exporters of cocoa, all of whom
are developing countries in Africa, South America or Southeast Asia.

 Coffee
Top producers*
(2016-17)
(‘000 60kg bags)

•
•
•
•
•

Brazil [56,100]
Viet Nam [26,700]
Colombia [14,500]
Indonesia [10,600]
Ethiopia [6,520]

Top exporters°
(2000-16)
(Cumulative share in world
exports)

•
•
•
•
•

Brazil [19.24]
Viet Nam [8.89]
Colombia [8.61]
Germany [8.04]
Switzerland [4.82]

Top importers°
(2000-16)
(Cumulative share in world
exports)

•
•
•
•
•

USA [20.51]
Germany [13.77]
France [7.22]
Japan [5.80]
Italy [5.79]

o Similar to Cocoa, there is a sizeable overlap between the top producers and exporters of
coffee. The noticeable presence of Germany and Switzerland as top exporters despite not
being producers yet again indicates the role of trading hubs as refining points.

 Copper
Top producers*
(2016-17)
(‘000 Metric tons)

•
•
•
•
•

Chile [5,553]
Peru [2,354]
China [1,851]
USA [1,431]
Congo [1,024]

Top exporters°
(2000-16)
(Cumulative share in world
exports)

•
•
•
•
•

Chile [33.84]
Peru [8.12]
Australia [6.62]
Indonesia [5.86]
Canada [3.81]

Top importers°
(2000-16)
(Cumulative share in world
exports)

•
•
•
•
•

China [15.14]
Chile [12.02]
Japan [8.46]
Germany [5.54]
USA [5.15]

o Bearing a hybrid similarity with gold as well as cocoa, the top two producers (Chile and Peru)
of copper are also its top exporters. Additionally, two of the top producers (China and USA)
appear as top importers of the commodity.

A3. Customs Comtrade Comparison
Table 1: Cocoa Beans – Ghana Customs vs UN COMTRADE

Year

Export Value
Ghana
Customs
(USD, million)

Ghana Exports
UN
COMTRADE
(USD, million)

RoW Imports
UN
COMTRADE
(USD, million)

Partnercountry
Method:
RoW Imports Ghana Exports
(USD, million)
320.40
171.30
245.08
46.31
-133.11
130.00
649.99

2011
2416.45
2013.06
2534.77
2012
1970.61
1888.40
2248.54
2013
4420.24
1297.89
1672.77
2014
2041.41
2185.34
2015
2710.03
1915.27
2016
105271.42
1694.53
1910.29
2017
1593.72
1207.12
1194.73
Mean
17203.41
1620.20
2043.09
Total
120423.88
8101.01
14301.65
Data Source: Ghana Revenue Authority; United Nations COMTRADE
Notes: Product category includes unwrought gold (HS: 7108.12) for period 2011-17. Partnercountry trade gaps equal the difference between annual exports from Ghana and reported
imports by rest of the world from Ghana. This difference can be either positive or negative,
implying either over-valued or under-valued exports in any given year.

Table 2: Unwrought Gold – Ghana Customs vs UN COMTRADE

Year

Export Value
Ghana
Customs
(USD, million)

Ghana Exports
UN
COMTRADE
(USD, million)

RoW Imports
UN
COMTRADE
(USD, million)

Partnercountry
Method:
Ghana Exports
- RoW Imports
(USD, million)
-828.66
2166.38
2602.78
5126.17
4126.46
1194.58
21502.37

2011
901.4503
902.78
164.40
2012
1289.321
1252.98
3544.65
2013
1109.815
1021.04
3725.92
2014
142.7453
3385.47
2015
318.4727
4423.55
2016
83.22179
74.90
5208.56
2017
175.8539
184.33
4329.22
Mean
574.41
687.20
1434.28
Total
4020.88
3436.018
25816.98
Data Source: Ghana Revenue Authority; United Nations COMTRADE
Notes: Product category includes unwrought gold (HS: 7108.12) for period 2011-17. Partnercountry trade gaps equal the difference between annual exports from Ghana and reported
imports by rest of the world from Ghana. This difference can be either positive or negative,
implying either over-valued or under-valued exports in any given year.
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