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Executive Summary:  

A vast academic and policy literature has found that developing countries’ face a number of 

challenges in governing their natural resource sectors, leading to below potential revenue collections. 

Illicit financial flows (IFFs) in the form of trade mispricing and abusive transfer pricing have been 

identified as particularly significant risks for tax base erosion in this sector. The issue of IFFs is very 

important for Laos since the natural resource sector contributes a significant share of government 

revenue and the low-income country require huge resource to finance its socioeconomic 

development. Therefore, reducing revenue loss by curbing IFFs is a priority for the government. 

This paper aims to provide novel evidence of abnormal pricing in international commodity trade by 

examining the presence of potential trade misinvoicing in copper and coffee exports in Laos. The 

study uses the price filter analysis methodology which compares transaction level export prices 

against the free-market benchmark prices. We complement this analysis using more conventional 

methods including interquartile range price filter analysis and partner-country trade gaps.  

The price filter analysis method used in this paper is based on several assumptions informed by 

significant commodity sector research and expert interviews, which are clearly discussed in the paper. 

we find some evidence of abnormal pricing in Lao’s commodity exports. Firstly, we find significant 

undervaluation of green coffee export, which is equivalent to 159 million USD or 46.33 % of total 

coffee export during the study period of 2012-2017. Secondly, we find that the invoice prices of 

copper concentrate has been fixed at two price levels through-out the study period. Under such fixed 

price phenomena, we find some evidences of both overvaluation (80 million USD or 4.5% of the 

total export value) and undervaluation (75 million USD or 4.2% of total invoiced export) in the 

export of copper concentrate. Thirdly, we find that the invoiced export prices of refined copper 

cathodes generally lies within the range of free market prices. Fourth, we find that results from free 

market price filter analysis method is quite consistent with the interquartile range price filter method 

especially the direction of the abnormality in price (i.e. undervaluation or overvaluation).  

At this stage, these results should be interpreted as indicative and not causal evidence of misinvoicing 

or fraud. The study welcomes expert comments to improve our analysis. In planned future research, 

we will focus on accounting for price hedging strategies observed in extractive commodity exports 

and estimating tax revenue losses incurred due to abnormal pricing of exports. 
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1. Introduction  

Lao People’s Democratic Republic (Laos hereafter) is a resource-rich, developing country in 

Southeast Asia with a population of 7.2 million. Economic growth averaged more than 7% per year 

for most of the last decade, amongst the fastest in Asia, however Laos remains a predominantly rural 

country with severely underdeveloped infrastructure. The agricultural sector accounts for 

approximately 20% of gross domestic production (GDP) and 73% of total employment.1 The Lao 

economy is heavily dependent on capital-intensive natural resource sector exports, which include 

mineral and agricultural commodities (copper, gold, coffee, wood products, cassava), as well as 

significant hydroelectricity generation and exports. This sector plays a major role in driving domestic 

economic growth through export earnings and attracting foreign direct investment (FDI), but overall 

domestic revenue mobilization remains low in Laos. According to latest figures by the central bank, 

total domestic revenue including grants from donors equaled 16 percent of GDP in 2017.2 Recent 

research has shown that revenue contributions from the natural resource sector can be affected by 

practices contributing to illicit financial flows (IFFs). However, due to a lack of available evidence, 

this phenomenon is currently not well understood in Laos.  

Illicit financial flows (IFFs) from low-income and resource-rich countries have emerged prominently 

in contemporary debates about the challenges associated with increasing government revenues and 

reducing reliance on foreign aid. IFFs are broadly defined as cross-border financial flows which are 

illegally earned, transferred or utilized (Forstater, 2018). This capital flight leads to concerns 

regarding tax base erosion in developing countries, where tax revenues as a proportion of economic 

activity remain significantly below potential.3 Resource-rich countries are particularly susceptible to 

commodity trade-related IFFs which erode public revenues from the production and sale of mineral 

and agricultural commodities. Therefore, effective governance of the mining sector is crucially 

important to domestic revenue mobilization, especially in developing countries that comprise 63 of 

the top 70 mining countries by contribution of the sector to the economy (Readhead, 2018; 

International Council on Mining and Metals, 2014). Similarly, agricultural commodities can also 

contribute significant revenue in developing countries, where there is an increased focus on 

prioritizing policies to promote high-value agricultural commodity production (Fukase & Martin, 

2017). 

                                                           
1 Data source: The CIA World Factbook (accessed: January, 2019) 
2 Annual Economic Report 2017, Bank of the Lao PDR  
3 According to the OECD’s Global Revenue Statistics Database, tax revenue-to-gross domestic product ratios in year 
2015 displayed considerable heterogeneity between and within regions, between 10.8% to 30.3% in Africa and 12.4% to 
38.6% in Latin America, compared to 16.2% to 45.9% in the OECD countries. See: Modica, Laudage, & Harding (2018). 
 

https://www.cia.gov/library/publications/the-world-factbook/geos/la.html
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Researchers have identified two prominent, overlapping channels for commercial actors to transfer 

financial capital across national boundaries: trade misinvoicing and intra-firm transactions of 

multinational firms.  Trade misinvoicing is defined as a form of customs and/or tax fraud involving 

exporters and importers deliberately misreporting the value, quantity, source, destination, or nature 

of goods or services in a commercial transaction. The economic motives driving include tax-

motivated profit shifting and evasion of customs duties or trade restrictions on particular 

commodities or countries. Low-income countries can often lack the tax and customs administration 

capacity required to monitor complex tax avoidance techniques used by multinational enterprises 

(MNEs). For example, MNEs may establish local subsidiaries in developing countries that sell their 

production to affiliated marketing or purchasing companies. These local subsidiaries also receive 

finance, services, and equipment from either the parent or related companies. The process of 

determining the value of these transactions is called transfer pricing. As per normal business practice, 

the terms and pricing conditions of transactions between related parties should be comparable to 

arm’s length terms and prices, i.e. conditions under which the transaction would have taken place 

between unrelated parties. However, abusive transfer pricing occurs when related parties distort the 

price of a transaction outside an arm’s length value to shift profits to lower-taxed jurisdictions and 

thereby reducing the MNE’s overall tax bill. Mispricing of commodities exported and transferred to 

related parties is therefore one of the main transfer pricing risks related to international commodity 

trade (Readhead, 2018). 

Evidence of trade mispricing is generally limited to macroeconomic studies of partner-country trade 

gaps or asymmetries in aggregate export and import statistics of trading partners. However, the 

methodologies used in these studies and the underlying aggregate trade data have some important 

limitations due to which their large estimates of trade mispricing are generally considered weak 

evidence of trade mispricing and cross-border financial flows (Global Financial Integrity, 2017; 

Ndikumana, 2016). Certain studies have also used transaction-level trade data to analyze trends of 

abnormal pricing at the commodity level. This evidence currently remains limited to certain advanced 

economies due to administrative restrictions on public access to transaction-level Customs data 

(Hong & Pak, 2017; Hong, et al. 2014; Zdanowicz, et al. 1999). 

1.1. Research Objectives 

This paper aims to estimate the magnitude of abnormal pricing, i.e. magnitude of trade valued 

outside an assumed arm’s length price range, for Lao commodity exports with a focus on copper and 

coffee. Our estimations are based on price-filter analysis whereby transaction-level export prices are 
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compared to global benchmark prices from commodities exchanges or trading associations (similar 

to Hong et al., 2014). This empirical method is motivated by Comparable Uncontrolled Price (CUP) 

method for establishing the arm’s length price range for commodities using commodities exchange 

prices, as per global transfer pricing guidelines (OECD, 2017; Platform for Collaboration on Tax, 

2017; United Nations, 2017).4 Next, we compare these abnormal pricing estimates with 

endogenously calculated interquartile range (IQR) price filters. The IQR price filter assumes that the 

price range between the 25th and 75th percentile of observed prices represents an arm’s length price 

range.5 Outliers in the price distribution can disproportionately influence the IQR, therefore it should 

be considered with some caveats. However these estimates are useful to consider in the case of 

commodities without a clear market reference price. 

Finally, the price-filter estimates are compared to the asymmetries observed in aggregate, product-

level data to contrast the micro-evidence with the more commonly used aggregate empirical 

methodologies, or partner-country trade gaps. According to this method which relies on the principle 

of double counting in international trade statistics, the reported trade values of the developed or 

industrialized trading partner are used as the arm’s length value for the trade statistics of the 

developing country trading partner. Our analysis is based on transaction-level exports data from Lao 

Customs on copper and coffee for the period 2011-17. Meanwhile, the aggregate trade-gap analysis is 

based on product-level annual exports and imports data from the United Nations (UN) Comtrade 

database. 

Furthermore, this study will also discuss potential revenue losses driven by the observed levels of 

abnormal pricing in Lao commodity exports. This research is conducted as part of an international 

research project which aims to support policymakers in Laos and other resource-rich developing 

countries to better understand the magnitude and drivers of IFFs related to the natural resource 

sector, in order to support policies to increase domestic revenue generation to finance the sustainable 

development goals (SDGs).  

 

                                                           
4 The use of prices from commodities exchanges for transfer pricing analysis is also referred to as the ‘sixth method’ in 
some countries, which is distinct from comparable uncontrolled prices (CUP) method which relies on data from 
comparable transactions between related and unrelated parties. See Section 2.4.2, United Nations (2017) for a detailed 
discussion of the ‘sixth method.’ 
 
5 . According to Hong et al. (2014), this method corresponds to United States Internal Revenue Service (IRS) transfer 
pricing regulation (Internal Revenue Code 482) which specifies that an interquartile range is an acceptable arm’s length 
transaction range. The OECD Transfer Pricing Guidelines also mention that interquartile range or other percentiles can 
be used to help enhance the reliability of any transfer pricing analysis (paragraph 3.57, OECD, 2017). 
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1.2. Main Findings 

The main findings of this paper are as follows. First, we find significant abnormal pricing in the 

export of coffee from Laos. 32.45% of the export transactions of the unroasted and not 

decaffeinated green bean coffee are consider under-valued, which is defined as the transaction with 

prices lower than 40% of free-market prices assumed to account for product heterogeneity, 

transportation costs, and normal business variation based on commodity sector field research. The 

estimated undervaluation of green coffee export is 159 million USD or 46.33 % of total coffee 

exports during the study period of 2012-2017. Under-valued transaction was largely seen in exports 

to Vietnam. Overvaluation of coffee export is estimated to be 2.38 million USD or less than 1% of 

total coffee export value. Potential drivers of undervaluation in coffee export are trade among 

affiliated firms and variation in coffee quality.  

Second, we do not observe significant magnitude of abnormal pricing in the export of copper 

cathodes.  We find that the prices of refined copper exports were mostly declared within the range of 

10% around the benchmark free market prices assumed to account for transportation and other 

logistic costs and normal business variation. Over-valued transactions are estimated to be 3.8 million 

USD, which is equivalent to 0.13% of the export value while under-valued transactions are estimated 

to be 4.7 million USD or 0.16% of the export value during the study period. 

Third, we find that the price of copper concentrate export has been fixed in our export data during 

the whole study period. Such fixed price phenomena is crucial to the price filter analysis of the 

copper concentrate export. Fixed prices could be largely results of the hedging policy of the mining 

company against price fluctuation risks or based on an advance pricing agreement with the 

government. Given this, we find some abnormal pricing in the exports of copper concentrate but the 

magnitude is quite small. Overvaluation is estimated to be 80.9 million USD or 4.47% of the total 

export value and under-valuation is estimated to be 75.6 million USD or 4.17% of total invoiced 

export. The important challenges in the estimates of abnormal prices for copper concentrate is the 

identification of reference prices and the large inconsistency of trade statistics.  

Fourth, we found mix results from using different methodologies. In general, the directions of the 

results (i.e. undervaluation or overvaluation) are quite similar between the free-market price filter and 

interquartile range price filter but the magnitude is larger for the latter. The estimates from the 

interquartile range price filter analysis are useful to consider when there is a lack of a clear market 

reference price.  

2. Natural resource sector in Laos 
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Copper Sector: Value Chain, Risks for IFFs 

Copper has contributed significantly to Lao economy as one of main export commodities and an 

important source of government revenue. The copper sector also provides substantial indirect 

contributions to the socioeconomic development in the form of local development funds and 

environmental protection funds. The production of copper has increased significantly from 138.7 

ton in 2011 to 152.2 ton in 2017.  The value of copper export increases from 683 million USD in 

2012 to 1,100 million in 2016, sharing almost 90% of mineral export in this period. The main export 

markets of copper are Thailand (65% of total copper export), Vietnam (17%), China (7%), the 

Republic of Korea (5%) and Malaysia (5%)6.  

The copper industry is dominated by two large scale mining operations: Lane Xang Mineral (LXML) 

and Phu Bia Mining (PHB). There are also other several medium and small scale operations, which 

are now mostly at the prospecting and exploration stage7. The extractive sector contributes an 

average of 4.2 percent8 of total domestic revenues during 2012 to 2017, 92.8% of which is 

contributed by the two largest mining firms9. The majority of investors are from China. Other 

investors include Vietnam, Australia, Canada, Hong Kong, Taiwan, South Korea and Germany. 

Domestic investors also have large presence in the copper sector 10.  

LXML began copper production in 2005 with the annual capacity of 70,000 to 80,000 tons of copper 

cathode. Chifeng Jilong Gold Mining Co Ltd, a Chinese company, owns 90% of LXML after 

purchasing from MMG, which is another Chinese owned company, in the middle of 2018. The 

concession area cover 5,000 km2 in Sepone, Savannakhet province. The copper produced by LXML 

has been certified as grade A by the London Metals Exchange (LME)11 . The output is exported to 

markets in China and Thailand. The expected life of copper mine is until 2020 or 2021. However, the 

company is very active in exploring other areas near its existing operation site and, if success, this 

could extend the life of the copper mine. LXML hires contractor companies to support its 

operations at the exploration stage such as digging, opening pits, and providing goods and services. It 

is interesting to note that LXML engaged local businesses since its early stage of operation to provide 

                                                           
6 Data from Ministry of Industry and Commerce. 
7 Data collected from the Department of Investment Promotion, Ministry of Planning and Investment (2018) 
8 The contribution to the mining sector to the government revenue has declined significantly from 9.3 percent of total 
domestic revenue in 2012 to 0.8 percent in 2017.  
9 Data from the Tax Department, Ministry of Finance (2018) 
10 Data collected from the Department of Investment Promotion, Ministry of Planning and Investment (2018) 
11 Authors’ interview with LXML, 11 May 2018 
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all necessary goods and services such as air transport, land transport, food, fuel, electricity and 

securities.  

Phu Bia Mining Limited (PHB) is currently owned by Pan Australian Resource Limited (PanAust). 

PanAust owns 90% of PHB with the Lao government owning 10%. PanAust is owned by the 

Guangdong Rising H.K. (Holding) Limited which is a wholly owned subsidiary of Guangdong Rising 

Assets Management Co. Ltd (GRAM) from China.  The concession area is 2,600 km2. PHB’s 

producing assets are Phu Kham operation and Ban Houayxai operation.  Phu Kham operation, 

located 140 km away from Vientiane Capital, produces copper and gold while the Houayxai 

operation produces gold and silver. The copper production capacity is 80,000 to 90,000 tons. Phu 

Kham operation began in 2008 and is expected to run until 2023.  PHB produces and export copper 

concentrate to smelters mainly located in Asia. 80% of PHB’s copper concentrate is transported in 

containers to Vung Ang or Hon La ports in Vietnam and 20% of the products is exported to the 

Srirach Harbour in Thailand. PanAust invests in its own transport fleet to move concentrates in 

Laos12. PHB expends 176 million USD to Lao suppliers of good and services in which 43% goes to 

Lao companies and 26% is for Lao based international companies. In addition, the PHB employs 

3,292 people in Laos of which 91% is Lao national13 and 29% of total employment is sourced from 

local area.  

 

Figure 1: Positions of Lao copper industry in the supply chain  

 

                                                           
12 PanAust 2017 Business Review and Sustainability Report 2017, p.6 
13 PanAust 2017 Business Review and Sustainability Report 2017, p.54 

LXML 

PHB 



10 
 

Source:  Authors modified from Copper World Wide, Vol.5, No.114 

Laos mainly produces and exports copper concentrates and copper cathodes (as shown in the Figure 

1). For the ease of international comparison, the study will use the harmonized commodity 

description and coding systems (HS code system)15 to classify the selected product categories in our 

study. The HS code for the copper concentrate is HS260300 and the HS code for the copper 

cathodes is HS740311. LXML engages in the mining stage of the value chain to produce and export 

mining concentrate while PHB goes further the value chain to produce and export copper cathodes. 

Both LXML and PHB engage in all steps in mining, production and export. PHB export mainly to 

the firm’s affiliated smelter located in China. In 2016 other importing countries of Lao copper 

concentrates include Thailand, Vietnam and Switzerland. LXML exports the copper cathodes to 

markets in Thailand and China. Importers of copper cathodes in Thailand are electrical and 

electronic manufacturer, automobile manufacturer and trading company. The main importer of 

copper cathodes in China is the exporter’s affiliated company.  

Copper operations in Laos mainly concentrate in production and have limited involvement in the 

marketing and other strategic decisions16. Lao operations receive export order and other relevant 

documents from their headquarters hence order, price negotiation and contract agreement are made 

directly between the customer and the headquarter. Prices of the copper are based on the London 

Metals Exchange (LME). The headquarter transfers money to local operations for all necessary 

expenses including wages, procurement of goods and services, taxes, fees and other financial 

obligations. Payments for the exports are settled offshore between customers and headquarter.  

The Lao copper industry possess some characteristics which are risky for IFFs especially the 

transactions between affiliated firms and the practices of offshore payment. Direct payment for 

copper export between the customers and headquarter limit the ability of relevant local authorities to 

monitor their financial flows and effectively valuate those transactions. Similarly, transactions 

between firms under the same multinational company make it difficult to evaluate intra-firm 

transactions. The capacity of local authorities in understanding and valuating complicated off-shore 

and intra-firms transactions are still limited. However, currently the tax department is under the 

                                                           
14 www.understanding-copper.com/Documents/CW_ValueChain_Langner.pdf 
15 HS system is the international classification of products. By using the consistent classification, traded goods can be 
easily compared across countries. More information can be found from the official UN Statistics website 
(https://unstats.un.org).   
16 This section is summarized from a personal interview with Lane Xang Minerals Company on 11 May 2018 

https://unstats.un.org/
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process of improving its technical capacity in calculating taxes from mineral export using more 

advanced and better consistent formula and using international reference prices as reference17.  

Coffee Sector: Value Chain, Risks for IFFs 

Coffee is Laos’s major agriculture export, contributing significantly to the value added of the 

agriculture sector. Coffee plantation area increases from 50,595 ha in 2010 to 77,900 ha in 2016 and 

coffee’s export also increases from 46,290 ton to 136,600 ton. In 2016 the coffee plantation area 

shares 6.4 percent of total agricultural land and covers less than 1 percent of global harvested area 

and 1.46 percent of the world output18.  Laos produces and exports both Robusta and Arabica coffee 

varieties. The popularity has changed from Robusta towards Arabica in the more recent years. For 

instance, the share of Arabica coffee in the total coffee export was 25% during 2006 to 2010 and it 

increases to an average of 52% during 2011 to 2017.  However, still, the majority of Lao coffee 

export is in the form of green coffee beans (more than 90 percent in 2017) where coffee roasting is 

taken placed overseas.  

Table 1: Lao coffee supply chain  

Supply Chain Activity Main actors 

Production Cropping and processing Individual producers, farmers’ 

group and private investors 

 

Trading 
Buying coffee products with 

producers. Provision of informal 

credit to individual farmers. 

 

Village buyers and wholesalers 

 

Export Exporting services Exporters and local importer 

agents 

Source: Authors edited from Galindo J et al. 2007  

Lao coffee industry mainly focus at plantation, primary processing and export stage of the coffee 

supply chain while most of the roasting is done offshore. As shown in Table 1, Lao coffee 

                                                           
17

 According to the experts’ opinion at the project’s technical seminar on 17 January 2019, the royalty tax for copper 
concentrate export is calculated based on the percentage content of copper, percentage of other valuable minerals such as 
silver and gold and the intermediate refining cost. This is consistent with internationally used formula. The LME price is 
also used as reference price in the calculation. However, this new method might only be applied to smaller mining project 
other than the LXML and PHB which are covered by their concession agreements.  
18 FAO, 2017 
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production market comprises of many players of different scales and several producer groups. The 

biggest planters are foreign companies19 and one domestic company. Paksong Highland, which is 

invested by one of Thailand’s largest conglomerates20, has the largest concession plantation area of 

3,100 ha. Dao Heung Group, which is a domestic private company, is the biggest manufacturer and 

it has the largest roaster factory in Asia that produces the instant coffee21. Dao Heuang Group owns 

a small plot of land while purchasing large quantity of coffee bean from local farmers. In addition, 

there are many small scale producers especially at household level and many of them engage in some 

kinds of contract farming. There are several groups of farmers and cooperatives involving in coffee 

growing22 and they have important role in collecting their production and negotiate with wholesale 

buyers and agents of trading companies. Wholesale buyers and collectors usually engage in the 

processing and the exporters are responsible for the milling stage such as cleaning, sorting and 

grading. Lao coffees are roasted both in domestic and overseas. Domestic coffee roasting comprises 

mainly of three types such as household traditional coffee roasting, small and medium coffee roaster 

and large commercial coffee roasters. Household traditional coffee roasting is usually for low end 

domestic coffee market. Small and medium coffee roaster are usually located in Pakse and Vientiane 

who produce roasted coffee in different grade or flavor to suite different preferences of local 

consumers by using hand-made roasting machine. Finally, there are more than 5 commercial coffee 

roasters including Dao Heuang Group, Sinouk and Lao Mountain which can produce roasted coffee 

for high end consumers. Currently, Dao Heuang Group is the largest coffee roaster with the capacity 

of 1 ton per hour.  

Lao coffee industry has become increasingly competitive. The number of coffee exporters increases 

from 10 in 2006 to 25 in 2017. Dao Heuang Group continues to be the biggest coffee exporter 

sharing 50.1 percent of total exports during 2000-2017. Dao Heuang Group trades with its own 

affiliated firm locating in its major export market- Thailand. Other major foreign-owned coffee 

exporters are CAT QUE LAO from Vietnam and Outspan Bolavens Ltd from Singapore. There are 

also many foreign buyers of Lao coffee. Regional buyers tend to import to sell and/or process in 

their home market while international traders distribute their import to diverse market. These traders 

have their local agents located strategically in Pakse district of Champasack province, which is the 

                                                           
19 Outsapan - Olam from Singapore own more than 1,100 ha and three big Vietnamese companies also possess between 
500 and 1,000 ha 
20 Its mother company in Thailand actively involved in food and beverage, industrial and trading business, finance and 
insurance, property and real estate and agricultural and agro industry (http://www.paksong-highland.com and  
http://www.tcc.co.th) 
21 UNCTAD 2013, p.9) 
22 such as farmers’ group in Paksong district, Tatang district, Laongam district, the Heart of Lao Coffee group, the Km 
40 Paksong Coffee Cooperative and Bolavan Plateau Coffee Producers Cooperative 
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hub of Lao coffee industry. The main tasks of these local agents are to ensure that coffee meet their 

quality standard and negotiate with buyers and Lao exporters23. The international or regional trading 

companies normally provide the information on the demand for coffee and the prices to their Lao 

agents. These agents are responsible for marketing and supervising contracts between the buyers and 

Lao exporters. They also facilitate price negotiations between Lao exporters and coffee buyers 

because they have a connection with other importing representatives in the region such as Hanoi and 

Bangkok. Local agents also engage in quality control and prepare other exporting procedures.  

Payments for coffee exports are settled directly between exporters and importers. Payment is made 

prior to shipment using banking services. The importer applies for a letter of credit from its bank. 

The importer’s bank then contact the exporter’s bank for relevant documents. If all documents are 

correct, the bank associated with importer will make payment transfer to the exporter.  

Current tax regime of the coffee industry provides incentive policy for private investors. The sector 

is exempted from export tax and VAT. Private investments in large land area for coffee plantation 

receive several incentives of concession business based on the Investment Promotion law. According 

to our field interview, some main concession terms such as the land concession fee and profit tax 

rate could be negotiated.  

The Lao coffee sector presents some risky characteristics for IFFs such as the presence and role of 

international and regional coffee traders’ local agents, the trade between affiliated firms, variation in 

coffee quality and the negotiation of concession terms for investment in large coffee plantations.   

3. Data and Empirical Methodologies  

As discussed in Section 1, mispricing of commodity trade transactions is a prominent channel for 

IFFs from resource-rich developing countries. It refers to the practice of exporting firms 

understating their trade values on Customs invoices, or importers overstating their import 

expenditures, with the motivation of transferring financial capital abroad either for private gain or for 

reducing corporate tax liabilities. In order to quantify the magnitude of this phenomenon, researchers 

have analyzed asymmetries in partner-country trade statistics or examined pricing anomalies in 

transaction-level data. In this section, we discuss two prominent methods used to estimate trade 

mispricing, including partner-country trade analysis method introduced by Bhagwati (1964) and 

Bhagwati, et al. (1974), and the price-filter analysis methods introduced by Zdanowicz, Sullivan, & 

Pak (1999) and Hong, et al. (2014), alongside a brief discussion of their limitations. 

                                                           
23 GTC, 2007, PP.54 
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3.1. Partner-Country Trade Gap Analysis  

Partner-country trade gap analysis has been mostly used in the policy and advocacy literature for 

quantifying the extent of trade misinvoicing (Global Financial Integrity, 2017). This methodology is 

based on the principle of double-counting in international trade statistics, whereby the exporting 

country’s statistics are compared to the importing partner’s corresponding statistics, i.e. mirror 

statistics. It is further assumed that advanced countries’ trade statistics are reliable and that any 

unexplained asymmetries in reported trade statistics between advanced and developing trading 

partners is evidence of trade misinvoicing in developing countries. In other words, the trade statistics 

of the advanced country represent the arm’s length value for the exports and imports of developing 

countries.  

Accordingly, the partner-country trade gap method tests the following hypothesis: 

Hypothesis: The export and import values reported by developing countries should equal the corresponding trade 

values reported by their industrialized trading partners after accounting for transportation and insurance costs. 

If the trade statistics reject this hypothesis, the corresponding gaps between the partners’ mirror 

statistics are interpreted as evidence of trade misinvoicing in developing countries. This method is 

implemented as follows: first, annual import data (measured using cost plus insurance and freight or 

c.i.f. method) are converted to the free-on-board basis using a standard factor of 10 percent used by 

the International Monetary Fund’s (IMF) Direction of Trade Statistics (DOTS). Next, the import 

and export discrepancies (I.D. and E.D., respectively, as denoted below) are calculated using the 

following formulae: 

 

IDj,p,t = Ijt / r - Xp,t 

EDj,p,t = Ip,t / r – Xj,t 

where: 

Ij,t = Imports by country j from the partner country p at time t  

Ip,t = Partner country p’s imports from the country j at time t  

r = Standard freight and insurance cost adjustment factor of 10 percent 

Xp,t = Partner country p’s exports to country j at time t 
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Xj,t = Country j’s exports to partner country p at time t  

These discrepancies or trade gaps are usually calculated at the aggregate level, including all traded 

product categories, but they can also be calculated at the product level (based on the Harmonized 

Commodity Description and Coding System or HS code) subject to availability of disaggregated data. 

Most recent applications of this approach include the empirical literature on IFFs conducted by 

advocacy organizations and policy institutions. 

Methodological Limitations of Partner-Country Trade Gaps: The large estimates of trade-based 

IFFs generated using this methodology have been critiqued by a number of academic studies (De 

Wulf, 1981; K. P. Hong & Pak, 2017; Nitsch, 2016; Reuter, 2012). These limitations which can be 

briefly summarized as follows: firstly, it is incorrect to assume that trade statistics in advanced 

economies demonstrate no asymmetries. Hong and Pak (2017) use both transaction-level trade data 

from Customs agencies and aggregate trade statistics from the IMF DOTS database to show that 

significant asymmetries also exist in trade statistics between advanced economies. Secondly, the use 

of aggregate trade statistics can lead to highly misleading estimates since this data can mask errors 

and omissions in particular product categories. Finally, the recording of trade statistics in different 

countries can be significantly affected by entrepôt trade24, different use of exchange rates, and change 

in reporting time periods.  

3.2. Price-Filter Analysis 

Price filter analysis is an alternative methodology to analyze abnormal pricing in international trade 

which relies on a single country’s transaction-level trade microdata on product-type (based on the 

Harmonized Commodity Description and Coding System or HS code), quantity, and unit value. This 

data is used to identify the arm’s length price range for individual products which is then used to 

distinguish between normally and abnormally priced transactions. There are two main approaches to 

applying price filter analysis which are presented below.  

Inter-quartile Range Price Filter Analysis: This methodology assumes that the inter-quartile 

range, between the 25th and 75th percentile, of the observed distribution of unit prices for a 

particular commodity represents the arm’s-length price range. Under this approach, the overpriced 

amount is assumed to be the deviation of the price from the upper-quartile price when a declared 

unit value (price) is above the upper-quartile price. Similarly, when a declared price is below the 

lower-quartile price, the underpriced amount is assumed to be the deviation of the price from the 

                                                           
24 When exports and imports passing through these entrepôt ports are reported by both the entrepôt countries and the 
exporting-importing partners, this leads to double-counting in official data and generation of artificial trade gaps. 
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lower-quartile price. Essentially, we test the following hypothesis using the interquartile range price 

filter method: 

Hypothesis: The transaction price for a normally valued product lies within the arm’s length price range defined by 

the interquartile range of the observed price distribution. 

Accordingly, any transaction values, which exceed the 75th percentile or fall below the 25th 

percentile of the observed price distribution, is designated to be abnormally priced. The under or 

over-valued amounts for each transaction is then calculated as follows: 

Undervalued amount = Quantity x MAX(0, LoQ - P) 

Overvalued amount = Quantity x MAX(0, P - UpQ) 

where: 

P = Declared price (unit value implied in quantity and value in each trade record) 

LoQ = Lower-quartile price 

UpQ = Upper-quartile price 

It is relatively straightforward to observe that since the interquartile price range is endogenously 

estimated using the observed price distribution, this hypothesis will be rejected by design for 

transactions that are priced outside the interquartile price range. Therefore, these estimates of trade 

mispricing should be interpreted with some caveats and supplemented with further analysis regarding 

product characteristics and trends in pricing by different source firms or geographic locations. For 

example, the level of purity of a precious metal and any contemporaneous commodity price shocks 

will play a key role in determining whether the observed transaction price falls within the interquartile 

price range during a given period. We discuss these limitations in more detail below. 

Free-market Price Filter Analysis: This framework compares actual transaction-level unit prices 

for a particular commodity with their contemporaneous free-market price, plus/minus an assumed 

range of deviation to account for expected price volatility due to product characteristics, 

transportation costs, contract terms, and business conditions. This range is assumed to represent the 

arm’s length price range for the particular traded product. All transaction prices within this price 

range are assumed to be normally priced, while any prices outside the range as designated to be 

abnormally priced.  

More specifically, we test the following hypothesis by applying this method: 
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Hypothesis: All normally valued transaction prices for a particular product fall within the arm’s length price range 

defined using the corresponding free-market prices. 

 

The abnormally overvalued amount is estimated as the deviation from the upper bound of the range 

(PHigh) and the abnormally undervalued amount as the deviation from the lower bound of the range 

(PLow). Specifically, the mispriced amount for each transaction is calculated as follows: 

Undervalued amount = Quantity x MAX( 0, PLow – P ) 

Overvalued amount = Quantity x MAX( 0, P – PHigh ) 

where: 

 

P = Declared price (unit value implied in the quantity and value in each declared import record) 

PLow = Lower bound of the free market price range 

PHigh = Upper bound of the free market price range 

The main advantage of using the free-market price filter method is that we do not need to 

endogenously estimate arm’s length price using the observed transaction prices. Therefore, this 

method is not affected by related party transaction records in the import and export database. 

However, this method requires easily identifiable and commonly acknowledged benchmark prices 

which may not be readily available for products where there is no established commodity market.  

Methodological Limitations of Price-Filter Analysis: According to Reuter (2011) and Carbonnier 

& Zweynert de Cadena (2015), price filter analysis based on trade micro-data is an intuitive 

methodology, however it has some important limitations in accurately estimating abnormal pricing: 

firstly, the interquartile price range is endogeneously estimated so this method will always generate 

identify some magnitude of over and under-priced transactions, irrespective of any illicit activity. 

Therefore, the IQR price filter method is less preferable to the free-market-price filter method when 

the market reference prices are clearly identifiable. Secondly, product heterogeneity needs to be 

clearly understood in the application of this methodology. For product categories which are very 

heterogeneous in terms of quality and prices, this method can incorrectly identify high-end products 

as overpriced and low-end products as underpriced. Meanwhile, abnormally priced transactions of 

mid-range products might be wrongly classified as legitimate transactions. This problem is further 

exacerbated by limitations in the international commodity classification system which contains 
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several broad and open-ended categories for very diverse product types. Finally, transaction-level 

trade data can also suffer from poor reliability due to frequent misclassification of products by 

Customs authorities as well as mis-recording of quantities, rather than prices. 

In our application of the price filter analysis method, we introduce some methodological innovations 

to address some of these limitations. Firstly, we use qualitative research and expert interviews on 

commodity characteristics and supply chains to inform our assumptions regarding the selection of 

price filters around the free-market prices. The main factors we discuss are product heterogeneity, 

market conditions and contract terms, and shipping costs. Next, we also conduct and report the 

results from sensitivity analysis based on either setting tighter or looser price filters around the free-

market prices. Finally, we also report the results from an alternative method, which uses a 30-day 

moving average of the free-market prices to account for the time-lag between the dates when the 

business transaction is completed and when the import is recorded by Swiss Customs. However, it 

must be noted that this method remains inflexible in accounting for transactions with minor levels of 

abnormal pricing that may contain large quantities and therefore be used to shift significant amounts 

of capital between the trading partners. By expanding the price filter to account for product 

heterogeneity, we face a trade-off in being able to detect any such minor aberrations. 

 

4. Estimates of the magnitude of abnormal pricing  

This section estimates the magnitude of illicit financial flows (IFFs) through trade mispricing. The 

market price is taken as a reference to define an arm’s length price range to capture the normal 

variation in prices, depending on product quality, associated transportation and insurance costs, as 

well as contract terms and transaction situation (Keejae, Cabrini, and Simon 2014, 211). These 

underlying assumptions are based on commodity sector research and are clearly discussed. The 

estimation of undervaluation and overvaluation is based on the method of price filter analysis at free 

market, which has been explained at length in section 3. The method of interquartile price filter is 

also used for comparison at the annual basis. Estimation of the magnitude of trade mispricing will 

first provide estimation results for refined copper and copper concentrate, which is then followed by 

the estimation for unroasted decaffeinated coffee.  

4.1. Trade Mispricing for Refined Copper Export  

Figure 2: Lao Exports – Refined Copper (Monthly, 2012-17) 
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N=2,605; Data Source: Lao Custom Department, Ministry of Finance (MOF) 

There are different grades of refine copper traded in international market. The difference between 

grades depends on the purity of copper or the chemical composition25. Lao mining companies use 

LME prices as a benchmark to set the price26. The refined copper export from Laos is of grade A 

quality containing 99.9% of copper. Copper cathodes are extracted from the ore or concentrate then 

shaped into bars or plates of bullion through the process of a whole-of-ore leach, solvent extraction 

and electrowinning before being transported to manufacturers of cable, wire and tube in foreign 

markets such as Thailand and China. This analysis uses the export data of refined copper cathodes 

and sections of cathodes with the Harmonized System code 74031100 (Figure 2).  In order to define 

the arm’s length price range for Lao refined copper exports, the following assumptions are used.  

¶ Product heterogeneity (+/-): According to our field research, the copper cathode exported 

from Laos is of high quality (Grade A) and the LME prices which are used as reference price 

are also for the Grade A copper cathode.  Therefore, the variation in the purity is expected to 

be small. Therefore, in our baseline we assume there is no variation in prices due to product 

heterogeneity.   

¶ Premium for domestic transportation (+): A premium can be added to the LME commodity 

exchange price27 which varies for different customers ranging from 80 to 150 USD per ton. 

If the premium cost of 150 USD per ton is assumed as a benchmark, then the premium cost 

                                                           
25

 For instance, Grade A copper contains the purity of copper with 99.9% while Grade B contains 95% of copper purity. 
Off-grade refine copper is copper scrap. 
26

 Authors’ interview with LXML on 11th May 2018 
27 Authors’ interview with LXML on 11th May 2018 
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could be estimated as 1.9-3.1% of copper price (grade A) in the London market during 2012-

2017. This price premium incorporates transport cost and other logistic costs from the mine 

site to the seaport in Thailand. From our base line, we assume the premium can result in the 

variation of 5% above the free market.  

¶ Normal market condition (+/-): some small normal variation in prices due to other market 

condition than those discussed above could be anticipated. There are not many producers of 

copper cathodes in Laos and Lao copper company engage in different stages of the value 

chain from mining to smelting and processing. Therefore, in our baseline we conservatively 

assume price variation due to normal business condition to be 5% around the benchmark 

price. 

To account for all the above-mentioned factors, in our baseline we assume the range of arm’s length 

price filter to be 10% of the free market. In our sensitivity analysis, we will use different level of price 

filters of 5% and 15% to test the robustness of our estimates to these assumptions. Also, a 30-day 

moving average of the free-market prices for an assumed time lag between the transaction 

completion and export dates is taken into account for the sensitivity analysis.  

Figure 3 provides a picture of a scatter-plot of the daily prices of Lao refined copper cathode in USD 

per kilogram (blue dots) compared with the daily LME-Copper, Grade A price from London Metals 

Exchange (red line) and selected ranges of price filters (black dash lines). The estimates of 

undervalued and overvalued exports are reported in Table 2 and Table 3 respectively, while the 

estimates for sensitivity analysis are provided in the Appendix. 

We find that the prices of refined copper exports were mostly declared with the range of the free 

market with +/- 10% around the free market prices over the period of 2012-2017. With a total of 

2,605 transactions, only 103 transactions were declared with the prices above the arm’s length price 

range and 51 transactions were declared with the prices below the price range. Accordingly, the over-

valued and under-valued transactions are estimated to be less than 0.2% of total copper export value 

or 3.7-4.7 million USD during 2012-2017. The sensitivity analyses provided in the Appendix show 

similar result of small undervaluation and overvaluation.  

The interquartile range price filter method generates larger estimates compared to the free-market 

price filter method, which can be explained by the fact that the IQR is endogenously defined and 

therefore always designates some proportion of transactions to be over and under-valued, As 
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discussed earlier, we prefer the free-market price filter estimates due to the availability of a clear 

market benchmark price from LME (Table 2 and 3).  

Finally, the estimate generated by the partner-country analysis is significantly larger with positive 

value indicating that the value of imports claimed by Laos’ trading partners are much higher than the 

exports reported by Laos. Such large positive gap of trade statistics was seen with trading partners of 

China and Vietnam. The deviation of estimates by the partner-country analysis may be related to the 

accuracy of trade data reporting in Laos as well as other methodological limitations as discussed in 

the Section 3.  

 

 

 

Figure 3: Refined Copper – Transaction-level Prices versus Free Market Prices 

  

Source: Author’s calculation using the daily transaction data from Lao Custom Department, Ministry of Finance. Note 
that there are 21 transactions with unusual price and quantity values recorded in the database of Lao customs. 

Therefore, , these transactions are excluded from the analysis. 

Table 2: Undervalued Exports  

Year Export Value Free Market Interquartile Range Partner-country Method: 
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(USD, million) Price Filter: 
Minus 10% 
(USD, million) 

Filter: Below 25th 
pctle (USD, million) 

1.1*RoW Imports-Lao exports 
(USD, million)  

2012 612 0.60 2.5 142.00 

2013 641 0.00 2.4 -193.00 

2014 612 0.13 1.0 72.00 

2015 507 0.74 4.9 52.00 

2016 241 0.88 0.9 49.00 

2017 339 2.40 3.0  

Mean 492 0.79 2.5 24 

Total 2,950 4.76 14.8 122 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include refined copper cathodes and sections of cathodes (HS: 74031100) for period 
2012-17. 
Free market price is the daily LME-Copper, Grade A price from London Metals Exchange (USD per metric 
ton, converted to US$ per kilogram). Interquartile range is calculated for unit prices (USD per kg) using 
transaction-level Lao Customs data. Partner-country trade gaps equal the difference between annual exports to 
rest of the world by Laos and reported imports with a cif-fob factor adjustment of 1.1 by rest of the world from 
Laos. This difference can be either positive or negative, implying either over-valued or under-valued exports in 
any given year. There are 21 transactions with unusual prices setting regarded as data reporting errors in the 
database of Lao customs which are higher than $20 per kg. Therefore, these transactions are excluded and they 
are not included in the analysis. The blank refers no transaction. 

Table 3: Overvalued Exports  

Year Export Value 
(USD, million) 

Free Market Price 
Filter: Plus 10% 
(USD, million) 

Interquartile Range 
Filter: Below 75th 
pctle (USD, million) 

Partner-country Method: RoW 
Imports-Lao exports (USD, 
million) with HS 6 digits 

2012 612 0.70 2.9  

2013 641 0.34 7.0  

2014 612 0.50 2.1  

2015 507 1.94 5.9  

2016 241 - 4.5  

2017 339 0.29 4.3  

Mean 492 0.75 4.4  

Total 2,950 3.76 26.6  

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include refined copper cathodes and sections of cathodes (HS: 74031100) for period 
2012-17. NA is none available. 
Free market price is the daily LME-Copper, Grade A price from London Metals Exchange (US$ per metric 
ton, converted to US$ per kilogram). Interquartile range is calculated for unit prices (USD per kg) using 
transaction-level Lao Customs data. Partner-country trade gaps equal the difference between annual exports to 
rest of the world by Laos and reported imports with a cif-fob factor adjustment of 1.1 by rest of the world from 
Laos. This difference can be either positive or negative, implying either under-value or over-valued exports in 
any given year. There are 21 transactions with unusual prices setting regarded as data reporting errors in the 
database of Lao customs which are higher than $20 per kg. Therefore, these transactions are excluded and they 
are not included in the analysis. The blank refers no transaction. 

 

4.2. Trade Mispricing for Exports of Copper Concentrates  

Figure 4: Lao Exports – Copper Concentrates (Monthly, 2012-17) 
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N=2,328; Data Source: Lao Custom Department, Ministry of Finance (MOF) 

 It is quite challenging to determine appropriate benchmark price for copper concentrates. The 

export of copper concentrate, which is extracted from the ore, is transported mainly to the copper 

refining companies in China via the port in Vietnam. The price28 for copper concentrates depends on 

the percentage of contained copper, price of refine copper, value and price of contained gold, value 

and price of contained silver, charge of penalties and delivery terms (Devlin 2015). This is consistent 

with the information from our key informant interview29 that the price of Lao copper concentrate is 

determined mainly based on the level of contained copper in the exported copper concentrate.  Lao 

copper concentrate contains between 23-25 percent of copper, up to 9 grams per ton of gold and up 

to 60 grams of silver per ton of copper ore30. The value of other contained minerals is equivalent to 

less than 1% of copper price per ton. Therefore, we assume that the free market price of copper 

concentrate to be 25% of the LME-Copper Grade A price.  

The analysis in this section use the export data with the Harmonized System code 26030000 which 

includes copper ores and concentrates (Figure 4). The following assumptions are used in the 

estimation of abnormal prices in copper concentrate exports: 

¶ Product heterogeneity (+/-): According to our field research, the copper concentrate 

exported from Laos has high quality and there are not many exporters of copper concentrate 

                                                           
28 Price=(% copper*reference price)+(value of gold, silver)-(charges due to penalties)+/-delivery terms 
29 Authors’ interview with Phu Bia Mining on 23 November 2018 
30 Fact Sheet of the Phu Pham Copper-Gold Operation in Laos by PanAust published in June 2017, see the link: 
https://panaust.com.au/sites/default/files/PanAust_FactSheets_JUNE2017_PhuKham.pdf 
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hence product heterogeneity is expected to be small.  Therefore, in our baseline we 

conservatively assume that product heterogeneity could result in the variation of 10% around 

the benchmark price, which is based on the free market price of copper concentrate.  

¶ Premium (+): the exporter could charge additional premium from the world market to 

account for other costs. According to the financial statement of PBM in 2013 (Table A.3 in 

the Appendix), the marketing, realization and freight cost shared around 2% of sale revenue 

during 2012-2013. This information is confirmed during our key informant interview that the 

exporter is responsible for transport cost from the mine site to the seaport in Thailand. With 

this regard, we assume that premium could lead to 5% variation above the free market price 

of copper concentrate.  

¶ Market conditions and contract term (+/-): Generally, some variation in prices could be 

expected due to other market conditions that are not covered by the above-mentioned 

assumptions. However, our data suggests that prices of copper concentrate exported from 

Laos are almost fixed throughout the study period. Furthermore, it is confirmed from our 

field research that there is no fix price agreement in the concession agreement between the 

mining company and the government. The fixed prices observed in the data could be a result 

of the price hedging practice of the mining company for copper concentrate exports in Laos 

(PanAust 2017, 24). Actual prices are then adjusted in the settlement between the exporter 

(producer) and the buyer at the end of the transaction period. With the lack of data on the 

final prices at the time of the research, we assume price variation due to normal business 

condition and contract term to be 10% around the free market price of copper concentrate. 

Therefore, to account for all the above mentioned factors, in our baseline we assume the range of 

arm’s length price filter to be 25% of the free market price of copper concentrate. We will then 

conduct the sensitivity test of our analysis by using price filters of 15% and 35%. Also, a 30-day 

moving average of the free-market prices for an assumed time-lag between the transaction 

completion and importation dates is taken into account for the sensitivity analysis. 

 

Figure 5: Copper Concentrate – Transaction-level Prices versus Free Market Prices 
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Source: Author’s calculation using the daily transaction data from Lao Custom Department, Ministry of Finance. Note 
that there are 44 transactions with abnormal price setting in the database of Lao customs which are higher than $20 per 
kg. Therefore, in order to smooth the graph, these prices are dropped out. 

 

The invoice prices of the copper concentrate export were mainly over the range of free market (+/-

25%) over the period of 2012-2017. As it can be observed that, throughout the studied period, the 

invoice prices of most transactions were at the constant price around 2 USD per kg and 1.6 USD per 

kg. This might be attributed to the price hedging strategy by mining exporters. When the mining 

company hedges the price, the company agrees with the customer on a certain price. The exporter 

would lose when the actual price is above the agree price while the exporter will gain when the actual 

price is less than the agreed price. Differences in actual and agreed prices are then settled among the 

exporters and customers. It is likely that the exporter report the hedged price at the time of export 

hence the price becomes almost fixed in the custom statistics. The adjustment on price is not taken 

into account in the custom statistics hence there is clearly a deviation of invoice prices from the free 

market prices during the studied period. However, gain or loss from price hedging is considered as 

additional incomes or expenses of the exporting company31.  Figure 5 has plotted the invoice prices 

of Lao export copper concentrates against the market price with the ranges of price filter. It shows 

the prices of invoice are above the market price especially during 2014-2015 because the world price 

had steadily declined from 2012 reaching the lowest level of 1.98 USD per kg in early 2016 before 

                                                           
31 According to the interview with an expert from the World Bank office in Laos, it likely that the mining company 
record loses or gains from price hedging practices in company’s financial statement.  
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picking up steadily until the end of 2017. The result, based on the free market price filter analysis, 

indicates that 1,103 transactions out of 2,328 (or 47.4% of the transaction number) were hedged at 

the price above the market price whereas only 16 transactions were hedged at the price below the 

market price.  

Table 4 and 5 present the estimates of undervaluation and overvaluation of copper concentrate 

exports based on the free market filter analysis. We find similar and small magnitude of 

overvaluation and undervaluation around the filter prices. Overvaluation is estimated to be 80.9 

million USD or 4.5% of the total export value during the study period. Similarly, the under-value 

transaction is estimated to be 75.6 million USD or 4.2% of total invoiced export. If all records of 

transactions were priced at the free market price, the value of all transaction would be 1.6 billion 

USD instead of 1.8 billion USD. Furthermore, the sensitivity analysis especially the 30-day moving 

average in the Appendix shows similar results that both undervaluation and overvaluation are 

presented in the export of copper concentrate. However, the case of overvaluation is more sensitive 

to the robustness test of both 15% and 35% filter.  

However, the interquartile price filter method and trading partner method provide different results. 

The interquartile method suggests that there are much more undervaluation (102 million USD) than 

overvaluation (1.3 million USD) in the export of copper concentrates.  This might be largely 

attributed to the price hedging where the price is fixed at a certain level leading to limited variations. 

Therefore, the interquartile range may not be appropriate to define the arm’s length price range for 

analysis because of the fixed prices observed in the data. On the other hand, the trading partner 

method provides an evidence of large overvaluation of copper concentrate export. The report 

claimed by Lao exporters were much higher than the record by importing countries in trade statistics.  

The analysis in this sub-section on the magnitude of trade mispricing in the export of copper 

concentrate faces with data limitation. The analysis relies on reported Customs prices that are 

apparently the hedged price. Given the fact that there are some adjustments between exporter and 

importer on the differences of agreed prices (hedged price) and realized prices, the use of hedged 

prices may affect the estimates in the free price filter analysis because it does not take into account 

such price adjustments.   Our estimates should therefore be interpreted in this context. 

 

Table 4: Undervalued Exports  
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Year Export Value 
(USD, million) 

Free Market Price 
Filter: Minus 25% 
(USD, million) 

Interquartile Range 
Filter: Below 25th 
pctle (USD, million) 

Partner-country Method: 
RoW Imports-Lao exports 
(USD, million) with HS 6 
digits 

2012 126 0.1 0.3  

2013 38 0.0 0.0  

2014 353 68.8 90.2  

2015 256 6.8 11.0  

2016 494 - 0.2  

2017 542 - 0.3  

Mean 301 18.9 17.0  

Total 1,810 75.6 102.0  

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include copper ores and concentrates (HS: 26030000) for period 2012-17. 
Free market price is 25% of the daily LME-Copper, Grade A price from London Metals Exchange 
(US$ per metric ton, converted to US$ per kilogram). Interquartile range is calculated for unit prices (USD 
per kg) using transaction-level Lao Customs data. Partner-country trade gaps equal the difference between 
annual exports to rest of the world by Laos and reported imports with a cif-fob factor adjustment of 1.1 
by rest of the world to Laos. This difference can be either positive or negative, implying either under-
valued or over-valued exports in any given year. There are 44 transactions with abnormal price setting 
regarded as data reporting errors in the database of Lao customs which are higher than $20 per kg. 
Therefore, these prices are dropped out. The blank refers no transaction. 

 

 

Table 5: Overvalued Exports  

Year Export Value 
(USD, million) 

Free Market Price 
Filter: Minus 25% 
(USD, million) 

Interquartile Range 
Filter: Below 75th 
pctle (USD, million) 

Partner-country Method: RoW 
Imports-Lao exports (USD, 
million) with HS 6 digits 

2012 126 - 0.1 317.00  

2013 38 - 0.0 -215.00 

2014 353 0.6 0.7 -29.00 

2015 256 11.6 0.1 -167.00 

2016 494 59.7 0.2 -235.00 

2017 542 9.0 0.2  

Mean 301 20.2 0.2 -66 

Total 1,810 80.9 1.3 -329 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include copper ores and concentrates (HS: 26030000) for period 2012-17. NA is 
none available. 
Free market price is 25% of the daily LME-Copper, Grade A price from London Metals Exchange (US$ per 
metric ton, converted to US$ per kilogram). Interquartile range is calculated for unit prices (USD per kg) using 
transaction-level Lao Customs data. Partner-country trade gaps equal the difference between annual exports to 
rest of the world by Laos and reported imports with a cif-fob factor adjustment of 1.1 by rest of the world to 
Laos. This difference can be either positive or negative, implying either under-valued or over-valued exports in 
any given year. There are 44 transactions with abnormal price setting regarded as data reporting errors in the 
database of Lao customs which are higher than $20 per kg. Therefore, these prices are dropped out. The blank 
refers no transaction. 

 

4.4. Export of Unroasted, Non-Decaffeinated Coffee  
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Figure 6: Lao Exports – Coffee Beans (Monthly, 2012-17) 

 

¶ N=1,971; Data Source: Lao Custom Department, Ministry of Finance (MOF) 

  

This section provides the empirical analysis of abnormal price for Lao coffee export. The unroasted 

and not decaffeinated green bean coffee (HS: 09011110) is taken as a case study because this coffee 

is the most commercialized in terms of export value (Table A.2 in the Appendix). Before exporting, 

the green coffee beans are taken from the fresh cherries through the process of dry method and wet 

method. Note that the dry method is used for Robusta whereas the wet method is for Arabica. 

Finally, the quality of coffee beans is sorted out and ready for exporting. Figure 7 illustrates the 

monthly statistics of export transactions during 2012-2017. It shows that the export of Lao coffee is 

likely to be seasonal where the high season of export seems to be during February to May. The 

exporters would like to export coffee beans before the raining season (June to October) because 

during the raining season it is difficult to store and keep dry coffee from the rains32. Lao coffee 

industry follows the coffee prices in the New York market33. Prices are made at the time of contract. 

Prices are also influenced by quality and other additional cost especially transportation. The free price 

filter analysis uses the following assumptions.  

¶ Product heterogeneity (+/-): Arabica and Robusta are two main types of coffee variety 

traded internationally. The database of ICO daily price series provides daily prices for those 

                                                           
32 Interview with a coffee company in Champasack province in the South of Laos on 19th November 2018 
33

 Interview with coffee companies and Lao Coffee Association (LCA) in Champasack province in the South of Laos 
during 19-21 November 2018 
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two coffee beans. However, our data cannot differentiate prices by coffee variety due to poor 

recording such as inconsistency in how data is record, presence of default record and there is 

no information on coffee variety. To overcome this, this paper uses the database from Lao 

Coffee Association on the coffee export by types to understand the structure of coffee 

export. Accordingly, it is interesting to know that the share of Arabica in coffee export was in 

upward trend over the last decade. For instance, the share increased from 19% in 2006 up to 

67% in 2017 (Figure A.1 in the Appendix). Therefore, the share of Lao coffee export by 

coffee variety on monthly basis during 2012-2017 is use as a weight to construct the daily 

prices of coffee-ICO Arabica and Robusta Mild at New York market into the composite 

ICO daily price as a reference price. In addition, our field research suggests that there are 

many exporters of coffee to international and regional buyers. Exporters are both foreign 

and domestic firms of different scales. Therefore, exported coffee could be of different 

qualities. Therefore, in our baseline we assume that product heterogeneity could result in the 

variation of 10% around the benchmark prices. 

¶ Transport and other logistic cost (+): Exporters of coffee in Laos usually are responsible 

for transport cost from their factories to Chong Mek at the Lao-Thai border and then to the 

seaport in Thailand. The transportation, insurance and additional cost is accounted for 13% 

of the contract price to export Robusta coffee to Bangkok (Table 5). This additional cost 

includes weight losses due to drying and grading, manual sorting, export quality bags and 

bagging, weighting, stocking and loading. Such cost for the Arabica coffee is 21.4% of the 

contract price. Accordingly, we assume that the variation of price due to transport and other 

logistic cost is 20%.  

¶ Normal variation due to business condition (+/-): Some normal variation in prices of 

coffee due to normal business conditions are expected. Laos exports mostly green coffee 

beans where coffee roasting is taken placed overseas hence coffee price could be quite 

volatile based on market conditions. We therefore, in our baseline, assume 10% variation of 

coffee price due to normal business conditions.    

Given these assumptions, the arm’s length price range of 40% around the free market price is 

assumed for our analysis on the export of coffee from Laos. In addition, we will test the sensitivity of 

our analysis by using price filter of 30% and 50%, and 30-day movement average.  

Table 6: Export FOB Price structure for natural Robusta and washed Arabica beans 
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Robusta 

Share of contract 

price FOB (%) 
Arabica 

Share of contract 

price FOB (%) 

1. Average contract price FOB at 

the port in Bangkok (USD/MT) 
1,750 - 2,600 - 

2. Shipping costs to the port in 

Bangkok (USD/MT) 
136 7.7% 136 5.2% 

3. Conditioning costs (USD/MT) 90 5.1% 420 16.2% 

Total 1,976 12.8% 3,156 21.4% 

Note: More details on the price structure for natural Robusta and washed Arabica are in the Table A.4 and A.5 in the 
Appendix. 
Source: Author extracted from the Table A.4 and A.5 in the Appendix. 

 

There are evidences of abnormal pricing in the transactions of unroasted and not decaffeinated 

coffee exports from Laos. Figure 7, which plots the prices of daily transactions against the coffee 

green bean price at New York market with various ranges of the price filters, clearly illustrates that 

there are both undervaluation and overvaluation in Lao coffee export transactions. However, the size 

of undervaluation outweighs the overvaluation during the studied period. For instance, by using the 

free market filter analysis, 637 transactions or 32.45% of total transaction are considered as under-

valued transactions and 98 transactions or 4.9% of total transactions are over-valued. The 

undervaluation is estimated to be 159 million USD or 46.33 % of total coffee export. Particularly, a 

large undervalued export occurred in 2015 with the value of 141 million USD or 88.4% of total 

undervaluation during 2012-2017. This is because the export of green bean coffee was very high for 

this year (88,200 tons) while the average annual coffee export is between 2,000-20,000 tons for other 

years. At the same time, the gap of invoice price and free market was also wider than other years 

resulting to a larger undervaluation. The under-valued transaction was largely seen in the export to 

Vietnam which covers 90% of total undervaluation. Thailand shares 2.9% while Belgium, Denmark 

and Japan gains fractions of 2.3%, 1.5% and 1.3% respectively.  

On the other hand, the overvaluation is estimated to be 2.38 million USD or less than 1% of total 

coffee export value. Such overvaluation is very small. Over-value transactions are found in 

transactions to Thailand (56%), France (11.6%), Vietnam (8.9%), Japan (7.7%), and Belgium (6%). 

The estimates from the free market filter are likely to be robust since the sensitivity analysis of 30-day 

moving average provides a similar result as shown in the appendix. However, the estimates are more 

sensitive to different ranges of upper bounds in the case of overvaluation. In addition, the estimates 
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from interquartile analysis supports a presence of large undervaluation in the export of coffee. 

However, the estimates of overvaluation by the interquartile is larger than the estimate from the free 

market price filter method but overvaluation is still lower. The result from trading partner country 

method shows the same direction with positive gap suggesting that the export value reported by Lao 

side was lower than the trade statistics record in importing countries. The magnitude of 

undervaluation from the trading partner country method is lower than other methods because of the 

lack of data in 2017 and the use of 6 digit level Harmonization System (HS) code whereas the other 

methods use HS with 8 digits.  

In conclusion, the magnitude of abnormal undervalued exports is quite substantive and may have 

contributed to significant potential tax losses.  

 

 

 

Figure 7: Coffee Beans – Transaction-level Prices versus Free Market Prices 

 

Source: Author’s calculation using the daily transaction data from Lao Custom Department, Ministry of Finance. Note 
that there are 6 transactions with abnormal price setting in the database of Lao customs which are higher than 10 USD 
per kg. Therefore, in order to smooth the graph, these prices are dropped out. 
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Table 7: Undervalued Exports  

Year Export Value 
(USD, million) 

Free Market Price 
Filter: Minus 40% 
(USD, million) 

Interquartile Range 
Filter: Below 25th 
pctle (USD, million) 

Partner-country Method: RoW 
Imports-Lao exports (USD, 
million) with HS 6 digits 

2012 55 1.60 1.6 22.10 

2013 68 2.22 3.5 20.50 

2014 61 9.40 2.2 41.90 

2015 52 141.00 121.0 35.90 

2016 32 3.79 0.5 30.30 

2017 75 1.39 0.9  

Mean 57 26.57 21.6 30 

Total 344 159.40 130.0 151 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include coffee beans, not roasted and not-decaffeinated (HS: 09011110) for period 
2012-17. NA is none available. 
Free market price is the International Coffee Organization ICO Daily Price (US$ per metric ton, converted to 
US$ per kilogram). Interquartile range is calculated for unit prices (USD per kg) using transaction-level Lao 
Customs data. Partner-country trade gaps equal the difference between annual exports to rest of the world by 
Laos and reported imports with a cif-fob factor adjustment of 1.1 by rest of the world to Laos. This difference 
can be either positive or negative, implying either under-valued or over-valued exports in any given year. There 
are 6 transactions with abnormal price setting regarded as data reporting errors in the database of Lao customs 
which are higher than 10 USD per kg. Therefore, these prices are dropped out. The blank refers no transaction. 

 

 

 

Table 8: Overvalued Exports  

Year Export Value 
(USD, million) 

Free Market Price Filter: 
Minus 40% (USD, million) 

Interquartile Range 
Filter: Below 75th pctle 
(USD, million) 

Partner-country Method: 
RoW Imports-Lao exports 
(USD, million) with HS 6 
digits 

2012 55 0.94 5.3  

2013 68 0.61 6.5  

2014 61 0.14 3.8  

2015 52 0.11 2.8  

2016 32 0.09 1.9  

2017 75 0.49 4.0  

Mean 57 0.40 4.1  

Total 344 2.38 24.4  

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include coffee beans, not roasted and not-decaffeinated (HS: 09011110) for period 
2012-17. 
Free market price is the International Coffee Organization ICO Daily Price (US$ per metric ton, converted to 
US$ per kilogram). Interquartile range is calculated for unit prices (USD per kg) using transaction-level Lao 
Customs data. Partner-country trade gaps equal the difference between annual exports to rest of the world by Laos 
and reported imports with a cif-fob factor adjustment of 1.1 by rest of the world to Laos. This difference can be 
either positive or negative, implying either under-valued or over-valued exports in any given year. There are 6 
transactions with abnormal price setting regarded as data reporting errors in the database of Lao customs which 
are higher than 10 USD per kg. Therefore, these prices are dropped out. The blank refers no transaction. 
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5. Drivers of trade mispricing  

5.1 Drivers of abnormally over-valued copper concentrate export  

Our price filter analysis in the Section 4 above suggests abnormal pricing in copper concentrate 

exports, whereby both undervaluation and overvaluation are observed. Some drivers that could 

explain the prevalence of trade mispricing in copper concentrate export are as follows: 

First, trade among affiliated firm could explain some of the abnormality in prices of copper 

concentrate export. Our study finds that there are trade among affiliated firms. Hypothetically, with 

differences in tax and non-tax regime across countries, it is possible that affiliated firms could 

cooperate in declaring the invoice value in the way that could general more net revenue for the 

company as a whole. In the future, it is necessary to examine the situation of the export market 

further especially to understand the relationship or affiliation between the exporter and importer 

companies in different markets and how such relationship differ between related and unrelated 

transactions. At the current stage of the research, we lack the data to analyse the casual relationship 

between trade among affiliated firms and abnormal prices.   

Second, the hedging policy against price risk of mining companies explains the abnormal pricing 

estimates observed in our analysis of copper. According to this practice, the realized price is 

compared with the provisional price and hedging gain or loss is offset in final invoice and final 

payment between the company and the customer34. This pricing strategy could lead to a gap between 

invoice prices reported to the custom and actual prices for the company. In addition, our key 

informant interview suggests that price hedging is only applied to a certain proportion of export to 

balance between price hedging transactions and free market transactions35. Such pricing strategy is 

very new and complicated for Lao mining industry. This could limit the capacity of relevant 

government authorities to evaluate financial statement of the company and calculate tax and non-tax 

obligations of the company.  

Third, price arrangements between the mining company and the government could explain why 

there has been minor fluctuation in the price of copper concentrate export. A discussion with 

relevant government authority suggests that price is not fixed in the concession agreement. Expert 

                                                           
34 PBM trading activity in their 2014 annual report (p 77 and 80) 
35 Key informant interview dated 23 November 2018 
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interviews with more government authorities and mining companies are required to understand the 

phenomena of almost stationary in copper concentrate export price.  

Finally, inconsistency in trade data could also contribute to abnormal prices. Export data of copper 

concentrate from the custom department is significantly lower than the data from the UN 

COMTRADE statistics. For instance, the value of copper concentrate export from our custom data 

during 2012 to 2016 is equivalent to 46.6 percent of the value from UN COMTRADE36.   Also, 

given the fact that price hedging is used in combination with free market transactions, if both prices 

are recorded and submitted correctly price fluctuations should have been observed in the custom 

data. Therefore, the inconsistency in trade data seems to be sizable and this could contribute to the 

abnormal prices.  

 

 

5.2 Drivers of abnormally under-valued coffee export  

Our price filter analysis estimates that the undervaluation of coffee export is 231 million USD or 

67% of total coffee exports during the study period. Trade with affiliated firm could explain some of 

undervaluation. Our study finds that there are many transactions between affiliated firms. Intra-firm 

transactions are complicated. As explain in more detail the section 1, trade among affiliated firms 

have the risk of trade misinvoicing and abusive transfer pricing. The link between trade among 

affiliated firms and trade mispricing is discussed in the section 5.1 above. Other drivers could be the 

role and the presence of regional and international coffee trader in Laos and variation in coffee 

quality. At the time of this research, we do not have sufficient data to quantitatively evaluate these 

drivers.  

6. Estimated tax revenue losses  

This section aims to estimate potential tax revenue loss from abnormal pricing. Due to the 

availability of data at the time of this study, this paper will provide estimates of tax revenue loss only 

for the case of coffee export. In the future, the study will expand this exercise to the case of copper 

concentrate exports.  

Before showing the estimates of tax losses for the export due to the abnormal pricing, the fiscal 

regimes for each commodities are presented in this section. Table 9 presents information about the 

                                                           
36 Data discrepancy is also found for the case of refine copper but the scale is much lower. In that same period, export of 
refine copper from custom data is equivalent to 85% of the value from UN COMTRADE.  
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fiscal regime for the Lao coffee industry. The coffee industry is among the Lao government’s 

promoted industries due to which this sector receives several tax incentives. For instance, there is no 

export tax and VAT for coffee firms. Also, firms can enjoy the low rate of land concession fee for 

their investments in coffee plantation. The land concession fee is between 7 to 15 USD per hectare 

(ha.) per year. According to our field research, the concession fee is subjected to the negotiation 

between private firms and government. Additionally, the proposed investment project of 150 ha. 

need to be approved by provincial authorities while the investment of project area more than 150 ha. 

and up to 300 ha. must be approved by the prime minister. The concession area beyond 300 ha. 

would be under the consideration of the national assembly. There are some administrative costs and 

other taxes besides profit tax that the coffee firms have to bear. In particular, the transport and 

movement taxes are imposed for every coffee shipment out of the district territory. This tax is 

collected to the local budget of the district administration. Meanwhile, the transportation tax refers 

to the tax on transportation service. As a rule of thumb, transport service is taxed at 10% of 5% of 

the charge of transport service. 

 Profit tax is levied at 24% on 5% of export invoice value. Whether firm makes profit or loss, this 

rule of thumb is still applied. The tax authorities’ simply assume a fixed profit of 5% made by every 

firms, according to our expert interview. Again, the profit tax obligation is also subjected to the 

negotiation between private firms and government because some firms receive 18% and 20% of 

profit tax which are lower than the standard profit tax rate of 24%. Moreover, some private 

investment received profit tax holiday based on the location of their businesses37. 

Table 9: Fiscal Regime for Coffee Industry 

No List Rate (%) or fee in Lao Kip or USD 

1 Profit tax 24%*(5% of Export Invoice)*Exchange Rate 

2 Value added tax (VAT) on export Exemption 

3 Export Tariff Exemption 

4 Import tariff and VAT for inputs and machineries Exemption 

5 Lao Coffee Association (LCA) Register Fee*  5,000,000 kip or 585 USD 

6 Lao Coffee Association (LCA) Annual Fee* 500,000 kip or 58 USD 

                                                           
37 According to the Investment Promotion Department 2017, there are 3 promotional investment zones. Zone 1 refers 
poor zone, remote zone with socio-economic infrastructure unfavorable to investment. Zone 2 is the zone with socio-
economic infrastructure favorable to investment. Zone 3 is the special economic zone. Zone 1: exemption for ten years, 
additional five years for investment in prioritized sectors. Zone 2: exemption for four years, additional three years for 
investment in prioritized sectors. Zone 3: shall comply with specific regulations. 
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7 Export fee to Lao Coffee Association (LCA)* 50,000 kip per ton or 5,8 USD 

8 Transport Tax 5% of Transport Service fee*10% 

9 Movement Tax from the district to other districts  200,000 kip per ton or 23.4 USD 

10 Concession Fee  7-15 UDS per ha 

Source: interviews of Lao Coffee Association (LCA) and coffee companies in Champasack during 19-21 November 
2018. Note that the exchange rate (8,552 Kip/USD) is the selling price from BCEL on 4th December 2018. * is applied 
to the LCA members only.  

With the above mentioned tax regime information, we can estimate the tax losses because of 

abnormal prices. This exercise is practiced for profit tax only because the profit tax is the major tax 

collected for the central budget. The rule of thumb for profit tax collection is used as explained 

earlier. The methodology used by Simon (2017, 52) is applied in this study to estimate the net tax 

losses. Table 10 reports the result of tax losses. We found that the profit tax loss was quite significant 

especially for undervalued exports. As a result, the net profit tax loss during 2012-2017 was totally 

estimated to be 1.94 million USD. In other words, an additional of 47% of profit tax could be 

collected from these transactions if prices were recorded correctly. Note that the profit loss from the 

overvalued export is added up, which is in contrast to the standardized method, because the rule of 

thumb in the case of Lao coffee industry is applied regardless of gain or loss. Furthermore, this 

estimate should be interpreted as the upper limit of the tax loss estimate since some firms may have 

received profit tax holiday. This factor is yet accounted in the calculation.    

Table 10: Tax Revenue Loss for Coffee, unit: million USD 

Coffee 2012-2017 Profit tax loss 

Declared export value 344 4.1 

Export Overvalued 2.4 0.03 

Export Undervalued 159.4 1.91 

Net Tax Loss from Export 1.94 

Source: Author’s Estimate 

 

7. Conclusions and policy implications for Laos  

The natural resources sector has important role in Lao economy and contributes significantly to 

government revenues. However, several research has pointed out that revenue collections from the 

natural resource sector in developing countries are well below its potential and part of the reason is 

attributed to the problem of illicit financial flows (IFFs). The main objective of this paper is to 

estimate the magnitude of abnormal pricing for exports of copper and coffee from Laos. The paper 

uses the price-filter analysis by comparing transaction-level export prices against the free-market 
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benchmark prices. The more conventional methods such as interquartile price filter analysis and 

trade-partner gap analysis are also used to compare with the main estimates.  Given the availability of 

data at the time of the research, the study finds economically significant magnitude of abnormal 

prices in the export of coffee from Laos. The study also finds some evidences of abnormal prices in 

copper concentrate exports but the magnitudes are quite small. These results should be use as 

indicative for further in-depth assessment for IFFs. The study provides preliminary estimates of 

potential revenue loss especially in relation to the export of coffee. In the future, the study will 

further research on how to adjust the transaction level data with the price hedging policy to improve 

the estimates by the free market price filter method. This study has several policy implications for 

Laos as below. 

IFF is a new concept for Laos but it does have potentially sizable impact on the revenue collection. 

Given current fiscal difficulties of the government, the issue of IFF should not be neglected and be 

better understood by policymakers.  

Financial transactions in the mining sector are very complicated. Valuation of the minerals is 

complex and difficult to understand. Furthermore, there are many transactions between affiliated 

firms and most of the payments and price negotiations are made offshore. This situation makes it 

challenging for the Lao tax and custom authorities to monitor and govern these transactions. 

Therefore, capacity building in tax and custom administration specifically for the mining sector is 

utmost important for Laos.  

Coffee is among the promoted agriculture commodity in Laos with huge potential for foreign and 

domestic investments. Our study finds that the supply chain of this sector is complicated with many 

stakeholders and sizable intra-firms transactions across borders. Therefore, relevant tax and custom 

authorities are also required to increases their understandings of the nature, flow and transactions of 

this sector.    

Trade statistics recording practices in Laos need to be significantly improved. Trade statistics are not 

only important for improving the balance of payment analysis but also crucial for the study of IFF. 

Transactions level custom data is needed to be further improved in terms of the completeness and 

accuracy.  
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Appendix 

A. Summary Statistics 

Table A.1. Summary statistics of selected commodities 

HS Code: 74031100  
N 

Refined Copper: Cathodes and sections of cathodes 
Mean Std. Dev. Minimum Maximum 

Quantity (kg) 2,605 170,024 81,611 333 601,834 
Value (USD) 2,605 1,133,340 593,651 11 4,621,135 
Unit Price (USD/kg) 2,605 6.6669 1.1155 0.0330 12.2101 

HS Code: 26030000  
N 

Copper ores and Concentrates 
Mean Std. Dev. Minimum Maximum  

Quantity (kg) 2,328 466,137 580,035 103 9,622,700 
Value (USD) 2,328 776,815 586,092 20 2,334,578 
Unit Price (USD/kg) 2,328 1.8836 0.2308 0.0515 2.6941 
HS Code: 09011110 N Coffee, not roasted, not decaffeinated: Arabica or Robusta 

Mean Std. Dev. Minimum Maximum 

Quantity (kg) 1,971 111,732 1,365,792 100 60,000,000 
Value (USD) 1,971 174,438 191,776 62 1,800,393 
Unit Price (USD/kg) 1,971 2.4049 0.9861 0.0021 8.5020 
Source: Lao Custom Department, Ministry of Finance. 

 

Table A.2: Summary statistics of coffee exports 

HS Code Description Transaction 
(number) 

Quantity 
(kg) 

Value 
(USD) 

9011110 Coffee, not roasted: Not decaffeinated: Arabica 
or Robusta 

1,977 146,000,000 345,000,000 

9011190 Coffee, not roasted: Not decaffeinated: Other 100 4,051,014 9,720,770 

9011290 Coffee, not roasted: Decaffeinated: Other 13 404,577 777,651 

9012110 Coffee, roasted: Not decaffeinated: Unground 254 3,892,315 14,400,000 

9012120 Coffee, roasted: Not decaffeinated: Ground 25 867,499 1,658,894 

9012210 Coffee, roasted: Decaffeinated: Unground 2 2,076 33,745 

9012220 Coffee, roasted: Decaffeinated: Ground 1 8 30 

9019010 Coffee husks and skins 11 1,026,396 2,086,897 

9019020 Coffee substitutes containing coffee 2 1,621 5,256 

Total 2,385 156,245,505 373,683,244 

Source: Lao Custom Department, Ministry of Finance.  

 

 

 

Table A.3: Selected Financial Statement of Phu Bia Mining Company in 2012-2013 
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  2013 2012 2013 2012 

List $’000 $’000 Share (%) Share (%) 

Sales revenue 725,048 712,696 100.0% 100.0% 

Derivative gains/(losses)  7,302 -9,271 1.0% -1.3% 

Other income  1,615 2,895 0.2% 0.4% 

Changes in inventories of finished goods and work in progress  14,837 21,205 2.0% 3.0% 

Mining operations costs  -266,614 -216,438 -36.8% -30.4% 

Employee benefits expense  -89,803 -75,487 -12.4% -10.6% 

Royalties -40,065 -40,206 -5.5% -5.6% 

Treatment and refining charges  -29,206 -19,992 -4.0% -2.8% 

Copper concentrate haulage  -27,048 -26,063 -3.7% -3.7% 

Marketing, realization and freight costs  -14,297 -14,327 -2.0% -2.0% 

Other expenses  -20,070 -15,091 -2.8% -2.1% 

  261,699 319,921 36.1% 44.9% 

Interest and finance charges  -21,905 -17,654 -3.0% -2.5% 

Depreciation and amortization expense  -118,336 -83,409 -16.3% -11.7% 

Impairment expense  -50,850 -5,047 -7.0% -0.7% 

Change in the fair value of available-for-sale financial asset  -1,182 
 

-0.2% 0.0% 

Put option premium expense  
 

-1,864 0.0% -0.3% 

Profit before income tax  69,426 211,947 9.6% 29.7% 
Source: (PanAust 2013, 27) 

 

Figure A.1: the Share of Coffee Export by Types, Arabica and Robusta 

 

Source: Lao Coffee Association (LCA) 

 

 

Table A.4: Price Structure for natural Robusta in the mainstream export circuit 

List Cost 
International price ICO(1) (March 07) in USD/MT (0.79 cent/Lb) 1,742 
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International price ICO (June 07) in USD/MT (0.92 cent/Lb) 2,028 
Contract price FOB Bangkok (2) min 1,600 
Contract price FOB Bangkok max 1,900 
Average contract price FOB Bangkok (USD/MT) 1,750 
Total shipping costs Chong Mek - Bangkok (USD/MT) 60 
Theoretical price FOB Chong Mek (USD/MT) 1,690 
Exporter profit (3) (in USD/MT of green coffee) 280 
Total Export costs FOB Chong Mek (USD/MT) 76 
Total Export costs FOB Chong Mek (LAK/Kg) 743 
Including  
Lao Coffee Association Contribution 20 
Quality control certificate 1 
GSP certificate 1 

ӿPhytoӿ (disease control certificate) 1 

Transport (Chong Mek) 70 
Tax on profit (Champassak Province) 300 
Financial expenses 350 
Theoretical exporter warehouse exit price (USD/MT of merchantable green coffee) 1,334 
Exporter warehouse exit price (LAK/Kg of merchantable green coffee) 12,983 
Total conditioning costs (USD/MT non-merchantable green coffee) 90 
Total conditioning costs (LAK/Kg of non-merchantable green coffee) 880 
Conditioning related costs (in LAK/Kg of non-merchantable green coffee)  
Weight losses due to drying (around 3%) 360 
Weight losses due to grading (around 5%); sold to local roasters 50 
Manual sorting 200 
Export quality bags 120 
Bagging / weighing / stocking / loading 150 
Exporter warehouse entrance price (USD/MT) 1,243 
Exporter warehouse entrance price (LAK/Kg) 12,103 
Middle-buyer profit (LAK/Kg of non-merchantable green coffee) 1,000 
Total collecting costs(USD/MT of unsorted green coffee) 7 
Total collecting costs(LAK/Kg of non-merchantable green coffee) 65 
Collecting related costs (in LAK/Kg of non-merchantable green coffee)  

Transport village - warehouse 40 

District ӿcoffee movementӿ tax 20 

Bags 5 
Theoretical price paid to producer / Kg of non-merchantable green coffee (USD/MT) 1,141 
Theoretical price paid to producer / Kg of non-merchantable green coffee (LAK/Kg) 11,103 

Note: Rate USD/LAK 9,735. Selling rate at: February 1, 2007, Source: BCEL.  
(1) Buying contracts for Lao robusta are generally set according to the LIFFE price which can be different from the ICO 
price (generally lower). 
(2) These are average contract prices given by exporters during the interviews. 

(3) Theoretical estimation of exportersᾳ profit for 2006-07 campaign with good prices and high production. Exporters 
interviewed speak about 200 USD/MT. The exporters’ profit is estimated between 100 and 300 USD/MT depending on 
the year. 
Source: (Galindo J et al. 2007, 84) 

 

 

 

 

 

Table A.5: Price structure for washed Arabica in the mainstream export circuit 

Type of coffee sold by producers Cherries Parchment 
International price ICO NYC (December 06) in USD/MT (1.28 cent/Lb) 2,822 2,822 
International price ICO NYC (February 07) in USD/MT (1.22 cent/Lb) 2,690 2,690 
Contract price FOB Bangkok(1) min 2,500 2,500 
Contract price FOB Bangkok max 2,700 2,700 
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Average price FOB Bangkok (USD/MT) 2,600 2,600 
Total shipping costs Chong Mek - Bangkok (USD/MT)  60 60 
Price FOB Chong Mek (USD/MT) 2,540 2,540 
Exporter profit (2) (in USD/MT of green coffee) 350 350 
Total Export costs FOB Chang Mek (USD/MT) 76 76 
In LAK/Kg 743  
Including 20 20 
Lao Coffee Association Contribution 1 1 
Quality control certificate 1 1 
GSP certificate 1 1 
ӿPhytoӿ (disease control certificate) 70 70 
Transport (Chang Mek) 300 300 
Tax on profits (Champassak Province) 350 350 
Financial expenses   
Theoretical exporter warehouse exit price (USD/MT of green coffee) 2,114 2,114 
Total conditioning costs (USD/MT of green coffee) 420 420 
In LAK/Kg of green coffee 4,090 4,090 
Conditioning related costs (in LAK/Kg of green coffee)   
Weight losses due to drying (around 3%) 510 510 
Weight losses due to hulling (around 18%) 2,960 2,960 
Weight losses due to grading (around 5%); sold to local roasters 150 150 
Manual sorting 200 200 
Export quality bags 120 120 
Processing / bagging / weighing / stocking / loading 150 150 
Theoretical exporter warehouse entrance price (USD/MT of parchment) 1,694 1,694 
In LAK/Kg of parchment) 16,487 16,487 
Middle-buyer profit (LAK/Kg of parchment equivalent) 5,000 1,500 
Total collecting costs(USD/MT of parchment equivalent) 156 7 
In LAK/Kg of parchment equivalent 1,520 65 
Collecting related costs (in LAK/Kg of parchment equivalent)   

Transport village - warehouse 174 40 
District ӿcoffee movementӿ tax 20 20 
Wet processing costs / Kg of parchment equivalent (labor, electricity, etc.) 1,304 0 
Bags 22 5 
Theoretical price paid to producer(USD/MT of parchment equivalent) 1,024 1,533 
Theoretical price paid to producer(LAK/ Kg of parchment equivalent) 9,967 14,922 
Theoretical yield dried parchment / cherry beans 23%  
Theoretical price paid to producers (LAK/ Kg of cherry beans) 2,292  

Note: Rate USD/LAK 9,735. Selling rate at: February 1, 2007, Source: BCEL.  

(1) These are average contract prices given by exporters during the interviews. 

(2) These are theoretical estimations of exportersᾳ and middle-buyers’ profits for 2006-07 campaign. 

Source: (Galindo J et al. 2007, 85) 

 

 

 

 

B. Sensitivity Analysis with different free-market price filter 

Table B.1 : Undervalue Exports-Refined Copper 
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Year 
Export Value 

(USD, million) 
Minus 10% 30-day Moving 

Average (USD, million) 
Minus 5% (USD, 

million) 
Minus 15% 

(USD, million) 

2012 612 0.61 2.22 0.54 

2013 641 0.00 0.07 0.00 

2014 612 0.13 0.16 0.12 

2015 507 0.74 1.03 0.50 

2016 241 0.63 2.50 0.19 

2017 339 2.37 3.49 2.15 

Mean 492 0.75 1.58 0.58 

Total 2,950 4.49 9.47 3.50 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include refined copper cathodes and sections of cathodes (HS: 74031100) for 
period 2012-17. 
Free market price is the daily LME-Copper, Grade A price from London Metals Exchange (USD per 
metric ton, converted to US$ per kilogram). There are 21 transactions with unusual prices setting regarded as 
data reporting errors in the database of Lao customs which are higher than $20 per kg. Therefore, these 
prices are dropped out. The blank refers no transaction. 

 

Table B.2: Overvalue Exports-Refined Copper 

Year 
Export Value 
(USD, million) 

Plus 10% 30-day Moving 
Average (USD, million) 

Plus 5% (USD, million) 
Plus 15% (USD, 

million) 

2012 612 0.61 5.01 0.56 

2013 641 0.33 3.14 - 

2014 612 0.11 3.44 - 

2015 507 1.39 6.74 0.46 

2016 241 - 0.41 - 

2017 339 0.30 0.42 0.25 

Mean 492 0.55 3.20 0.42 

Total 2,950 2.74 19.17 1.27 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include refined copper cathodes and sections of cathodes (HS: 74031100) for period 
2012-17. 
Free market price is the daily LME-Copper, Grade A price from London Metals Exchange (USD per metric 
ton, converted to US$ per kilogram). There are 21 transactions with unusual prices setting regarded as data 
reporting errors in the database of Lao customs which are higher than $20 per kg. Therefore, these prices are 
dropped out. The blank refers no transaction. 

 

 

Table B.3: Undervalue Exports- Copper concentrate 

Year Export Value 
(USD, million) 

Minus 25% 30-day Moving 
Average (USD, million) 

Minus 15% (USD, 
million) 

Minus 35% 
(USD, million) 

2012 126 0.05 0.06 0.04 

2013 38 0.00 0.00 0.00 
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2014 353 69.00 79.40 58.30 

2015 256 6.59 7.85 5.72 

2016 494 - - - 

2017 542 - - - 

Mean 301 18.91 21.83 16.02 

Total 1,810 75.64 87.31 64.07 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include copper ores and concentrates (HS: 26030000) for period 2012-17. 
Free market price is 25% of the daily LME-Copper, Grade A price from London Metals Exchange 
(US$ per metric ton, converted to US$ per kilogram). There are 44 transactions with abnormal price setting 
regarded as data reporting errors in the database of Lao customs which are higher than $20 per kg. 
Therefore, these prices are dropped out. The blank refers no transaction. 

 

 

Table B.4: Overvalue Exports-Copper concentrate 

Year Export Value 
(USD, million) 

Plus 25% 30-day Moving 
Average (USD, million) 

Plus 15% (USD, 
million) 

Plus 35% (USD, 
million) 

2012 126 - - - 

2013 38 - - - 

2014 353 0.60 7.53 0.19 

2015 256 11.80 22.40 3.37 

2016 494 60.00 92.40 31.00 

2017 542 8.91 18.30 3.28 

Mean 301 20.33 35.16 9.46 

Total 1,810 81.31 140.63 37.84 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include copper ores and concentrates (HS: 26030000) for period 2012-17. 
Free market price is 25% of the daily LME-Copper, Grade A price from London Metals Exchange 
(US$ per metric ton, converted to USD per kilogram). There are 44 transactions with abnormal price setting 
regarded as data reporting errors in the database of Lao customs which are higher than $20 per kg. 
Therefore, these prices are dropped out. The blank refers no transaction. 

 

 

 

 

Table B.3: Undervalue Exports- Coffee bean, not roasted 

Year Export Value 
(USD, million) 

Minus 40% 30-day Moving 
Average (USD, million) 

Minus 30% 
(USD, million) 

Minus 50% 
(USD, million) 

2012 55 1.60 3.47 0.72 

2013 68 2.29 4.51 1.48 

2014 61 9.27 17.90 3.23 
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2015 52 142.00 168.00 116.00 

2016 32 3.81 7.08 1.18 

2017 75 1.34 4.86 0.48 

Mean 57 26.72 34.30 20.52 

Total 344 160.30 205.82 123.09 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include coffee beans, not roasted and not-decaffeinated (HS: 09011110) for 
period 2012-17. 
Free market price is the International Coffee Organization ICO Daily Price (USD per metric ton, 
converted to US$ per kilogram). There are 21 transactions with unusual prices setting regarded as data 
reporting errors in the database of Lao customs which are higher than $20 per kg. Therefore, these prices are 
dropped out. The blank refers no transaction. 

 

Table B.4: Overvalue Exports-Coffee bean, not roasted 

Year Export Value 
(USD, million) 

Plus 40% 30-day Moving 
Average (USD, million) 

Plus 30% (USD, 
million) 

Plus 50% (USD, 
million) 

2012 55 0.99 2.21 0.24 

2013 68 0.58 1.37 0.31 

2014 61 0.15 0.29 0.05 

2015 52 0.09 0.31 0.03 

2016 32 0.08 0.18 0.03 

2017 75 0.49 0.88 0.24 

Mean 57 0.40 0.87 0.15 

Total 344 2.37 5.23 0.90 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include coffee beans, not roasted and not-decaffeinated (HS: 09011110) for 
period 2012-17. 
Free market price is the International Coffee Organization ICO Daily Price (USD per metric ton, 
converted to USD per kilogram). There are 21 transactions with unusual prices setting regarded as data 
reporting errors in the database of Lao customs which are higher than $20 per kg. Therefore, these prices are 
dropped out. The blank refers no transaction. 

 

 

 

 

C. Data Comparison : Lao Customs and UN Comtrade Database 

Table C.1: Refined Copper  

Year Export Value Lao 
Customs 
(USD, million) 

Lao Export UN Comtrade 
(USD, million) 

RoW Imports UN 
Comtrade 
(USD, million) 

Partner-country 
Method: RoW 
Exports-Lao 
Exports 
(USD, million)  
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2012 612 603 745 142.00 

2013 641 964 771 -193.00 

2014 612 615 687 72.00 

2015 507 509 561 52.00 

2016 241 369 418 49.00 

2017 339 NA NA NA 

Mean 492 510 530 24 

Total 2,950 3,060 3,182 122 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include refined copper cathodes and sections of cathodes (HS: 74031100) for period 
2012-17. UN Comtrade Database is available for period 2012-16. NA is no available. 
Partner-country trade gaps equal the difference between annual exports to rest of the world by Laos and 
reported imports with a cif-fob factor adjustment of 1.1 by rest of the world to Laos. This difference can be 
either positive or negative, implying either over-valued or under-valued exports in any given year. There are 21 
transactions with unusual prices setting regarded as data reporting errors in the database of Lao customs which 
are higher than $20 per kg. Therefore, these prices are dropped out. The blank refers no transaction. 

 

Table C.2: Copper Concentrate 

Year Export Value Lao 
Customs 
(USD, million) 

Lao Export UN 
Comtrade 
(USD, million) 

RoW Imports UN 
Comtrade 
(USD, million) 

Partner-country Method: RoW 
Exports-Lao Exports 
(USD, million)  

2012 126 217 534 317.00 

2013 38 651 436 -215.00 

2014 353 501 472 -29.00 

2015 256 622 455 -167.00 

2016 494 728 493 -235.00 

2017 542 NA NA  

Mean 301 453 398 -66 

Total 1,810 2,719 2,390 -329 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories include copper ores and concentrates (HS: 26030000) for period 2012-17. UN 
Comtrade Database is available for period 2012-16. NA is no available. 
Partner-country trade gaps equal the difference between annual exports to rest of the world by Laos and reported 
imports with a cif-fob factor adjustment of 1.1 by rest of the world to Laos. This difference can be either positive 
or negative, implying either over-valued or under-valued exports in any given year. There are 17 transactions with 
abnormal price setting regarded as data reporting errors in the database of Lao customs which are higher than $20 
per kg. Therefore, these prices are dropped out. The blank refers no transaction. 

 

Table C.3: Coffee bean, not roasted 

Year Export Value Lao 
Customs 
(USD, million) 

Lao Export UN 
Comtrade 
(USD, million) 

RoW Imports UN 
Comtrade 
(USD, million) 

Partner-country Method: RoW 
Exports-Lao Exports 
(USD, million)  

2012 55 69.60 91.70 22.10 

2013 68 74.30 94.80 20.50 

2014 61 63.10 105.00 41.90 

2015 52 57.00 92.90 35.90 
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2016 32 63.20 93.50 30.30 

2017 75 NA NA  

Mean 57 55 80 30 

Total 344 327 478 151 

Data Source: Lao Customs Department, Ministry of Finance; United Nations COMTRADE 
Notes: Product categories for Lao Customs Database include coffee beans, not roasted and not-decaffeinated 
(HS: 09011110) for period 2012-17. UN Comtrade Database is available for period 2012-16. NA is no available.  
Partner-country trade gaps equal the difference between annual exports to rest of the world by Laos and reported 
imports with a cif-fob factor adjustment of 1.1 by rest of the world to Laos. This difference can be either positive 
or negative, implying either over-valued or under-valued exports in any given year. There are 21 transactions with 
unusual prices setting regarded as data reporting errors in the database of Lao customs which are higher than $20 
per kg. Therefore, these prices are dropped out. The blank refers no transaction. 

 

 


