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Annex. Errors and omissions in estimates of illicit financial flows and trade misinvoicing  

Sound policy decisions can be made only if they can be backed up by evidence. As illicit financial flows 

are often hidden, many approaches to estimating the extent of such flows are needed. Estimates can 

then be compared and can inform analysis of drivers and policies.  

Two key criteria for approaches to making estimates are: (i) they do seek to estimate illicit financial 

flows; and (ii) the estimates themselves have meaning. This Annex highlights the failure against these 

criteria of the most available approach and updated estimates, from Global Financial Integrity (GFI)i. 

Why GFI? 

Counting back what most helped get illicit financial flows accepted as an urgent issue and their 

reduction set as a target in the UN Sustainable Development Goals (SDGs), it was the size and rising 

trend for estimates of illicit financial flows for all developing countries, set out country-by-country.  

GFI’s flagship publication of estimates of illicit financial flows from developing countries, first for 2002-

2006 (GFI 2008), and updated annually to now cover 2005-2014 (GFI 2017a), created the “$x trillion 

drained from developing countries” style of headlines. The target adopted in the UN SDGs 

(“substantially reduce illicit financial flows”) and its suggested indicator (16.4.1: “Total value of inward 

and outward illicit financial flows (in current United States dollars)”) seem in line with GFI’s advocacy 

and approachii. 

Overview of GFI’s main approach and assumptions   

The foundations of the GFI estimates of a country’s illicit financial flows have been its three 

assumptions: 

1. The Net Errors and Omissions (NE&O) in the balance of payments (BoP), see Figure 2 from 

Part II (the last page of this Annex), represents hidden illicit financial flows, excepting – as an 

addition – what GFI calls trade misinvoicing; 

 

2. Trade misinvoicing is derived from mismatches between a country’s exports (imports) and 

the ‘mirror’ imports (exports) of its trading partners, after adjusting imports for the difference 

between cost insurance and freight (c.i.f. – being shipping and insurance costs up to the 

border of the importing country) and free on board (f.o.b. – which exclude these costs); and 

 

3. The (seemingly innocuous) adjustment to be made to imports for the c.i.f./f.o.b. ratio is 10% 

for every country. 

There are antecedents for the GFI approach. In an even more data-starved era than today, the need 

to inform policy during the 1980s Latin debt crisis had led to using the NE&O as an indicator of possible 

capital flight or private sector foreign borrowings (e.g. Cuddington 1986) and Bhagwati 1964 & 1974 

had pioneered analysis of ‘mirror’ trade data mismatches to find illicit trade flows. Despite all the 

changes structurally and in data availability over the decades, these precursors set the GFI approach. 

GFI and some othersiii use a partner-country method (PCM) to estimating trade misinvoicing, which 

has become the biggest component of its estimate of total illicit financial flows. The data sources are 

http://www.gfintegrity.org/
http://www.gfintegrity.org/report/global-illicit-flows-report-2008/
http://www.gfintegrity.org/report/illicit-financial-flows-to-and-from-developing-countries-2005-2014/
http://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.princeton.edu/~ies/IES_Studies/S58.pdf
https://www.elsevier.com/books/illegal-transactions-in-international-trade/bhagwati/978-0-444-10581-3
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also complex; differences between the various approaches are detailed: arguments between 

researchers have been described as “a narcissism of small differences”.  

GFI has amended its approach over the years. But two fundamental problems persist:  

1. Adding gross figures (i.e. estimates of import over-invoicing and export under-misinvoicing) 

to a net figure (the NE&O) is adding apples and oranges, biasing the total towards 

misinvoicing; and 

  

2. The three assumptions are not true, individually or collectively, implying that the approach is 

tautological: it is not estimating illicit financial flows; instead GFI asserts its estimates are illicit 

financial flows. The estimates are not only conceptually weak but also can be decisively wrong 

– in essence the estimates have no meaning. 

Others share this view that GFI’s estimates, especially those purporting to show the extent of trade 

misinvoicing, are fundamentally misleading, if not meaningless (Nitsch 2016), the wrong lamppost for 

research (Forstater 2016), and set back the search for good development policies. 

More detail on the defects in GFI’s three main assumptions 

The NE&O in a country’s BoP is a balancing item, a summation of all errors and omissions (positive 

and negative) in BoP record keeping. Being a single net figure, it is a ’black box’, uninformative for 

policy purposes. Instead, any sizable NE&O shows a need for improvements in the quality and 

coverage of BoP statistics. Regarding illicit financial flows, the NE&O is particularly uninformative: 

 The NE&O will include illicit financial flows to the extent that they have not been fully 

recorded, but it also will include other legal/licit flows that have not been fully recorded; and 

  

 If an illicit financial flow has been fully recorded (and some may be), it will be included in the 

appropriate places in the BoP accounts and not included in the NE&O term.  

The IMF, whose BOPCOM is the guardian of the BoP accounting framework, has never endorsed (and 

advises against) using NE&O as an indicator of illicit flows. Furthermore, the quality and completeness 

of BoP data in developing countries is lower than in advanced countries, so the NE&O of developing 

countries are typically a larger % of trade or GDP and are less likely to only reflect deliberate omissions. 

For similar data quality and completeness reasons, ‘mirror’ trade data mismatches will be greater for 

developing countries than for advanced countries. The IMF and the UN statistical services that set the 

framework for the BoP and bilateral trade data advise that these derived data mismatches reflect 

many factors other than trade misinvoicing. The mis-recording can be unintentional: amounts, 

products and sources or destinations easily mis-stated or mis-classified. Timing and foreign exchange 

mismatches are inherent. Re-exports add complications. Though the quality and coverage of the data 

sets are being improved, these problems will remainiv.  

The c.i.f./f.o.b. ratio for international trade varies widely between countries, depending mainly on 

products, volumes transported, distance, infrastructure and uncertainty over delays. But the country 

data on these differences, and on the underlying c.i.f./f.o.b. ratios, is weak: 

 c.i.f. data is difficult to record properly and often excludes the true high cost of inefficient 

logistics and infrastructure (Arvis et al 2007); 

  

http://nbn-resolving.de/urn:nbn:de:tuda-tuprints-54379
https://www.cmi.no/publications/5979-illicit-flows-and-trade-misinvoicing
https://www.imf.org/external/bopage/bopindex.htm
https://data.world/imf/direction-of-trade-statistics-dots
https://comtrade.un.org/
http://unohrlls.org/UserFiles/File/LLDC Documents/MTR/WB_Cost-of-being-landlocked.pdf
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 Even for countries with good quality data, only half of all shipments had a c.i.f./f.o.b. ratio in 

a range of zero to 100% (Hummels and Lugovskyy 2003); 

  

 The problems persist. The data on transport costs and insurance confronts statisticians with 

considerable difficulties (Hiemstra and de Haan 2017); and  

 

 Only for a few countries is (or was) the assumed 10% appropriate (Marini et al 2018)v. 

Plausible ranges at a national level may be from close to zero (e.g. efficient near-contiguous advanced 

countries) to much higher for inefficient isolated countriesvi. A universal 10% ratio, commonly used in 

trade analysis for decades, is now redundant.  

An example of lack of meaning in GFI estimates of trade misinvoicing 

Trade fraud (a tax crime – to avoid taxes or duties or to illegally access tax rebates – which also breaks 

trade and BoP reporting requirements) does occur and Customs and other gatekeepers must be 

vigilant to stop and penalise offenders. But the GFI estimates lack meaning, as this example explains. 

One key country characteristic in Africa, especially for external trade, is whether a country is 

landlocked or coastal (see Figure A1 below). Analysis of trade data needs to take such geography into 

account. 

Figure A1. Landlocked countries in Africa 

 

Source of map: Mark Khoury 2017 www.quora.com  

http://www.krannert.purdue.edu/faculty/hummelsd/research/usable data final.pdf
https://unstats.un.org/unsd/nationalaccount/aeg/2017/M11_9_2_CIF_FOB_Recording.pdf
https://www.imf.org/~/media/Files/Publications/WP/2018/wp1816.ashx
http://www.quora.com/
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Table A1 below compares GFI’s estimates for African countries’ trade misinvoicing for landlocked and 

coastal countries. It sets out trade-weighted averages of GFI’s latest high-and-low estimates for the 

10 years 2005-2014 for its 49 African countries, split between 15 landlocked countries and 34 coastal.  

Table A1. Derived GFI estimates for trade misinvoicing 2005-2014 in Africa (landlocked & coastal)  

African countries (% of total trade)  Assumed 

c.i.f./f.o.b. 

ratio 

Estimated Import Misinvoicing Estimated Export Misinvoicing 

Import Over-

invoicing (a) 

Import Under-

invoicing (b) 

Export Over-

invoicing (c) 

Export Under-

invoicing (d) 

Illicit financial flow effect Outflow Inflow  Inflow  Outflow 

Landlocked  10% 6.5% 0.4% 7.6% 1.7% 

Coastal  10% 1.6% 7.5% 3.2% 4.6% 

Difference (landlocked – coastal) 0% + 4.9% - 7.1% + 4.4% - 2.9% 

All African countries  10% 2.1% 6.9% 3.6% 4.4% 

Source: the author, derived from GFI 2017a, averages of high & low estimates, trade-weighted. Be aware of rounding.  

Table A1 shows GFI estimates that landlocked countries experience much more import and export 

over-invoicing and much less import and export under-invoicing, whereas coastal countries 

experience much less import and export over-invoicing and much more import and (to lesser extent) 

export under-invoicing.  

What is driving the very different estimates in Table A1? Are the difference in the estimates driven by 

conceivable differences between landlocked and coastal countries: 

1. In tax and tariff policies? 

  

2. In criminal behaviour amongst importers and exporters? Or 

  

3. In incompetence (or corruption) in Customs departments?  

And as a result of these very different estimates, should the governments change tax or tariff policies 

in different ways, charge traders with different crimes or sack customs officials for different failures?  

Or just laugh?vii The obvious difference between the two groups and the driver of the different 

estimates for the two groups is transport costs. These are ignored by GFI: 

 When deriving its ‘mirror’ data mismatches, GFI assumes every country’s imports involve the 

same proportionate cost insurance and freight (c.i.f.), using a 10% ratio between the import 

price of traded goods (including c.i.f.) and the export price valued free on board (f.o.b.)viii.  

 

 In reality, the c.i.f./f.o.b. ratio is different for every good and shipment, differing by volume, 

distance, infrastructure and logistics. Landlocked countries in Africa face much higher c.i.f. on 

imports than do coastal countries, maybe double or more a coastal country’s costs. Such 

higher costs also impede their exports.  

Table A2 below provides an example of the impact that recognising these higher c.i.f. would have on 

GFI-style estimates for mis-invoicing of imports into landlocked countries.  

  

http://www.gfintegrity.org/report/illicit-financial-flows-to-and-from-developing-countries-2005-2014/
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Table A2. Comparing c.i.f./f.o.b. ratios of 10% and 25% on estimates of import over-invoicing   

Landlocked country data example Trading partner data example Estimate of ‘mirror’ mismatch 

implying import over-invoicing Imports (c.i.f.) Estimated imports (f.o.b.) Exports to landlocked country (f.o.b.) 

(a) (b) (m) (n) = (b – m) 

 Assuming 10% c.i.f./f.o.b. ratio  Assuming 10% c.i.f./f.o.b. ratio 

125.00 113.64 100.00 13.64 

 Assuming 25% c.i.f./f.o.b. ratio   Assuming 25% c.i.f./f.o.b. ratio 

125.00 100.00 100.00 0.00 

Source: the author. Key elements highlighted. 

The example in Table A2 shows how easily a headline of “massive import over-invoicing in landlocked 

country X” can become a much less newsworthy (and less policy-relevant) story of an estimate of zero 

import over-invoicing with use of a higher c.i.f./f.o.b. ratio. GFI’s policy prescriptions for Uganda are 

driven by its estimates of trade misinvoicing (GFI 2014), which were seriously distorted by using an 

inappropriate c.i.f./f.o.b. ratio. A plausible c.i.f./f.o.b. ratio for Uganda is 18%ix. Allowing for that would 

radically alter GFI’s estimates and policy prescriptions for Uganda. 

Table A3 below shows what happens if the estimates of import and export misinvoicing in Table A1 

are recomputed with c.i.f./f.o.b. ratios of 13% for landlocked countries and 9% for coastal countries 

(plausible guesstimates compared to an across-the-board assumption of 10% for every country).  

Table A3. A hypothetical: revising GFI’s estimates of trade misinvoicing 2005-2014 in landlocked and 

coastal African countries using different c.i.f./f.o.b. ratios for the two groups 

African countries  

(% of total trade) 

Hypothetical 

assumed 

c.i.f./f.o.b. 

ratios 

Estimated Import Misinvoicing Estimated Export Misinvoicing 

Import Over-

invoicing (a) 

Import Under-

invoicing (b) 

Export Over-

invoicing (c) 

Export Under-

invoicing (d) 

Illicit financial flow effect Outflow Inflow  Inflow  Outflow 

Landlocked  13% 3.6% 3.4% 4.6% 4.7% 

Coastal  9% 2.6% 6.5% 4.2% 3.6% 

Difference (landlocked – coastal)  0% + 0.9% - 3.1% + 0.4% + 1.1% 

All African countries  9.3% 2.8% 6.2% 4.3% 3.7% 

Source: the author, see Annex Table A1, using different assumed c.i.f./f.o.b. ratios. Be aware of rounding. 

On these calculations, differences between the estimates for coastal countries versus landlocked 

countries and between under-invoicing and over-invoicing are markedly reduced, eliminating the 

wisdom of policy prescriptions based on GFI’s published estimates. Many of the remaining ‘mirror’ 

trade mismatches probably fall within an expected margin of error and uncertainty. Only the coastal 

countries’ gap between import over- and under-invoicing seems aberrant. 

This would be funny if it was not so serious. Landlocked countries (and any others suffering high c.i.f.) 

would boost development if they improved the transport and logistics for their trade. This probably 

would be more effective for development and reducing trade crimes than GFI’s recommendation of 

more resources for customs departments and extra checking and tougher laws on trade pricing.  

Even if one accepts for sake of argument the GFI assertions that the BoP NE&O and ‘mirror’ trade data 

mismatches reflect illicit financial flows (both assertions are wrong), the use of a common c.i.f./f.o.b. 

ratio is untenable and needs to be replaced with ratios that are appropriate for each individual 

country. 

Furthermore, readers perusing Table A1 may also have noticed, far from its claim that trade 

misinvoicing has been draining funds from Africa through over-invoicing imports and under-invoicing 

http://iff.gfintegrity.org/hiding/Hiding_In_Plain_Sight_Report-Final.pdf


ANNEX to COUNT THE DEVILS (forthcoming), PART II of a set of notes on Illicit Financial Flows: Making 

Sense of Confusion. PART II proposes a crime-by-crime approach to estimating illicit financial flows. 

 

6 

Erskinomics Consulting Pty Limited           www.erskinomics.com  Email alex at erskinomics.com 

exports (columns b and c), GFI’s own estimates show higher estimates of under-invoicing imports and 

over-invoicing exports (columns a and d). According to GFI estimates, more illicit funds from trade 

misinvoicing have been flowing into Africa than out of Africa! Really. 

Many challenges lie ahead for GFI-style analysis. Trade data is being improved and trade is changing 

structurally:  

 The IMF DOTS database is being improved (along with others such trade databases), with an 

increase in the number of reporting countries and more use of consistent single-country 

sources.x 

 

o The increase in the number of reporting countries paradoxically is likely to increase 

the GFI formulaic estimates of trade misinvoicing; and  

o More use of consistent single-country sources is likely to reduce the GFI estimates). It 

will be interesting to gauge the net effect of the improvements in compiling the DOTS 

database.  

 

 In addition, the c.i.f./f.o.b. ratios for the major countries involved in international trade have 

been found to have fallen (especially for those involved in multinational value chains). 

  

o 6% is now the predominant c.i.f./f.o.b. ratio, not 10%, and is being used by IMF DOTS 

for ‘mirror’ reconstructions for non-reporting countries; but  

o Whether these low ratios are common amongst developing countries is doubtful: 

especially in countries not involved in multinational supply chains, lacking efficient 

access to or exit from the border or without logistics and infrastructure reform. 

 

 International trade in services is increasing (albeit from a low base, especially for developing 

countries) and becoming more important as a share of total trade. Trade in services does not 

suffer from c.i.f. but the data sets remain poor (even poorer than data on trade in goods) and 

those intent of circumventing exchange controls reportedly find opportunities in services 

misinvoicing.  

Conclusion: making the most of challenges and opportunities ahead  

The challenges ahead provide GFI an opportunity at the least to use country-specific c.i.f./f.o.b. ratios, 

even if it is unwilling to discard its main approach. It could also rise to the greater challenges of: 

 Extending its transnational crime & illicit markets analysis on a country-by-country basis; and  

 

 Incorporating the rise of international trade in services into analysis of illicit financial flows.  

It will be disappointing if the illicit financial flow discourse remains bogged down by unrealistic 

assumptions behind updated and popularised estimates. These frustrate analysts and advisers from 

getting on with the hard task of estimating illicit financial flows on a crime-by-crime basis – in order 

to assess the drivers of those flows and work out effective policy responses. 
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Figure 2 (from Part II). Simplified framework for the Balance of Payments (BoP) and its components.  

 

Source: the author, drawing on IMF BPM5 1993, IMF BPM6 2007 and ABS 1998  

  

http://www.imf.org/en/Publications/Books/Issues/2016/12/30/Balance-of-Payments-Manual-157
http://www.imf.org/external/pubs/ft/bop/2007/bopman6.htm
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/CA25687100069892CA256889001FC568/$File/53310_1998.pdf
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ANNEX to COUNT THE DEVILS (forthcoming), PART II of a set of notes on Illicit Financial Flows: Making 

Sense of Confusion. PART II proposes a crime-by-crime approach to estimating illicit financial flows. 

 

10 

Erskinomics Consulting Pty Limited           www.erskinomics.com  Email alex at erskinomics.com 

End-notes   

i See GFI’s main approach, GFI 2017a. GFI’s alternative approach, estimating transnational crime & 

illicit markets, is not as developed but, in this author’s opinion, has greater potential – see GFI 

(Haken) 2011 & GFI (May) 2017b. 

 
ii The scale of GFI’s estimates, amongst others, has also led to the G20 group of nations asking the 

World Customs Organisation (WCO) to report on the issue. WCO held a conference in May 2018 to 

inform its view. 

 
iii Others making GFI-like estimates include UNECA, UNCTAD and (at times) Ndikumana and Boyce. 

Methodologies differ in detail, but all include mismatches between trade data published by a 

country and the ‘mirror’ data published by its trading partners.  Many such recent studies have been 

criticised for mistakes in their execution. Nevertheless, the GFI-style of estimates remain popular 

and are the basis for much policy advocacy. Some other researchers (such as Pak and Hong) use a 

price-filter method (PFM), which seems also flawed as there is no scope for mismatches to diminish. 

 
iv See IMF WP from Marini et al 2018. “In addition to difference in insurance and freight costs, there 

are several complications that can cause inconsistency between exports to a partner and the 

partner’s recorded imports FOB, or between imports FOB from a partner and the partner’s recorded 

exports. The main reasons for inconsistent statistics on destination and origin for a given shipment 

are differences in classification, time of recording, exchange rates movements, shipment and 

reexport through intermediate points (e.g., Amsterdam, Hong Kong), coverage, and processing 

errors. These asymmetries are not reconciled in the DOTS dataset”. See also Markhonko 2014 and 

Miao and Fortanier 2017. 

 
v GFI is not alone in using a 10% ratio and recognises its assumption is arbitrary. For its Direction of 

Trade Statistics (DOTS) database, until recently the IMF used a 10% c.i.f./f.o.b. ratio to ‘create’ 

unsubmitted developing country data from ‘mirror’ advanced country trade data. However, Marini 

et al 2018 explains the IMF has revised its approach to DOTS data, incorporating more developing 

countries as official reporters and reducing its assumed c.i.f./f.o.b. ratio for ‘creating’ the data for 

the remaining non-reporters to 6%, its new estimate for the prevailing c.i.f./f.o.b. ratio for trade 

between advanced countries. 

 
vi “The representative landlocked economy has transport costs 50 percent higher and trade volumes 

60 percent lower than the representative coastal economy” in Sub-Saharan Africa. See Limão and 

Venables 2001. 

 
vii Professor Ross Garnaut describes the laugh test: “can someone who knows the real world, that's 

meant to be described by the modelling exercise, look at the results and not laugh”. (ABC AM Report 

laughable 4 May 2004. 

 
viii GFI is not alone and recognises its assumption is arbitrary. For its Direction of Trade Statistics 

(DOTS) database, until recently the IMF used a 10% c.i.f./f.o.b. ratio to ‘create’ unsubmitted 

developing country data from ‘mirror’ advanced country trade data. 

 
ix Compute a c.i.f./f.o.b. ratio from Bank of Uganda External Trade Statistics Composition of Imports. 

 
x See papers and datasets from the IMF, World Bank and the OECD. Marini et al 2018, Markhonko 

2014 and Miao and Fortanier 2017, all op. cit. 

                                                           


