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PREFACE

The Centre of Planning and Economic Research (KEPE), as an adviser to the
Greek Ministry of the Economy and Finance on economic and social policy
matters, through this study, identifies an issue that, to the extent it brings to-
gether Greece’s rising imports with EU requests for import price revisions
and, hence, potentially increased fiscal obligations, may undermine the coun-
try’s economic performance and prospects.

The issue must be addressed, and the study points out factors that may
have to be considered by both technical experts and policy makers in Greece
and the European Union.

The Centre is in continuous contact with foreign scientific institutions of a
similar nature by exchanging publications, views and information on current
economic topics and methods of economic research, thus furthering the ad-
vancement of economic growth in the country.

Professor PANAGIOTIS LIARGOVAS
Chairman of the Board and

Scientific Director of KEPE

May 2024
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The study presents the authors’ (a) findings regarding the manner in which a
statistical tool employed by the EU and national customs authorities func-
tions, and (b) concerns about the way the application of the tool's estimates is
likely to affect microeconomic and macroeconomic factors in Greece and oth-
er places across the EU, in hope that they may be considered by — and of use
to — the relevant authorities.

An earlier version of the study was presented at the International Confer-
ence on Business and Economics of the Hellenic Open University in Septem-
ber 2023; and the current version has benefited from comments made by con-
ference participants, Panagiotis Hatzipanayotou, Nikolaos Kanellopoulos,
and an anonymous referee. These, along with the editorial suggestions of Hel-
en Soultanakis and Nicky Spanoudis, and the design efforts of George Chat-
zispyros are greatly appreciated.

PrODROMOS PRODROMIDIS, PANTELIS LAPPAS

April 2024
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EXECUTIVE SUMMARY

To prevent the loss of duty revenues due to the large-scale undervaluation of
imports in the EU, the European Commission promotes the use of a statistical
tool that identifies low-priced imports entering into the EU, so that the said
imports are inspected at all EU entry points and taxed properly. As a risk pro-
filing initiative that caused no harm, the tool’s mechanics were not scruti-
nized. However, in a recent court case regarding textile and footwear items
imported from China to the UK at a time when the UK was a member of the

EU, the tool’s estimates were used to replace the transaction values on the

basis of which duties are usually calculated. If this becomes EU policy, in all

likelihood, it will have a number of undesirable microeconomic and macroe-
conomic consequences. So, herein the tool’s mechanics are closely examined.
Based on the published descriptions of the tool, it appears that the tool:

1. Treats time-series data as cross-sectional data, ignoring key time-series
features and tests, as if prices do not vary over time. Both via graphs and
by adding a time trend regressor and seasonal dummies to the tool’s econo-
metric model, this study shows that the prices of textile and footwear im-
ports from China to the EU vary over time.

2. Runs econometric analyses (regressions) and accepts the results, even
when the regressions are based on very few (e.g., four) observations. It is
highly doubtful that such an analysis will yield reliable results.

3. Assumes that the relationship between values (V) and quantities (Q) is
linear: like someone who observes the quantity purchased increase tenfold
and expects that the value purchased will increase tenfold, when, in fact,
bulk purchasing discounts and economies of scale kick in.
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4. Ignores many possible determinants of V (like quality, bulk purchasing,
purchase power, shorter transportation route, etc.), which may explain low
prices.

5. Both assumes that the relationship between V and Q features no constant
term and evaluates the regression results based on the R? statistic. Howev-
er, the R? statistic is not well defined in regressions that lack a constant
term, so the tool incorrectly relies on the particular statistic.

6. Removes from the analysis monthly observations, even full sets of obser-
vations from particular countries, when they do not fit well with the rather
simple model chosen for the tool. Yet, properly, observations may be re-
moved only if they are incorrect (due to measurement or data entry error)
or belong to a different population.

7. Estimates the so-called fair import price of a good across the EU by as-
signing the same weight to the import price estimate obtained from a coun-
try that imports large amounts (enjoying economies of scale, discounts,
etc.) and to the import price estimate obtained from a country that imports
small amounts (without economies of scale, discounts, etc.). Thus, it fur-
ther removes the fair price from cases associated with bulk purchasing and
volume discounts (i.e., widely accepted, reasonable commercial practices).

As aresult, the tool’s estimates are weak on scientific grounds.

It also seems that the systematic application of the tool’s estimates on low
transaction values, though perhaps acceptable in the EU (following the recent
court ruling), is not in line with the good practices laid down by the World
Trade Organization.

Interestingly, the difference observed between the values of textile and
footwear products declared by exporters in China and the values of Chinese
textile and footwear imports declared by importers in the EU may be largely
due to the Chinese policy of export subsidies. The policy provides an incen-
tive for exporters to overvalue the items they ship overseas.

If one rejects the above possibility, attributes the difference to the evasion
of customs duties in the EU, and applies a reasonable duty rate of about 11-
12%, then one arrives at the amount the Court ordered the UK to pay the
Commission. Interestingly, based on the estimates of its statistical tool, the
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Commission claims losses from other member states as well, but can the same
loss be claimed twice over? One has to conclude that if the available statistics
regarding what is being reported by exporters in China, what it being reported
by importers in the EU, and what is being reported by China and by the EU to
the UN are accurate, then (i) the tool’s estimates are inconsistent with them,
and (ii) the tool overcharges: i.e., extracts excess revenue.

In addition, the Commission’s attempt to assign higher prices to imports
presumed to be falsely low priced (a) pushes up the prices of imports, (b) may
hinder the entry of cheap imports into the EU at the expense of competition
and consumer welfare, (¢) undermines ECB policy regarding inflation and (d)
pushes the GDP down by artificially raising the values of imports. This may
have disastrous consequences.






|l INTRODUCTION

The purpose of the study is to look at the statistical tool that the European
Commission employs to prevent the loss of duty revenues from imports pre-
sumed to enter the EU undervalued. The tool was recently employed in a fis-
cal-turned-legal dispute between the Commission and the United Kingdom of
Great Britain and Northern Ireland (UK) (Commission v United Kingdom,
EU:C:2022:167), regarding (a) the values of a good number of Chinese textile
and footwear items imported into the UK at a time when the UK was a mem-
ber of the European Union (EU) and (b) the respective EU customs duty loss-
es.

Customs duties or tariffs are taxes imposed on goods which are transported
across international borders, and they are routinely based on the declared
transaction values of the imported items. When customs officers have reason
to doubt the truth or accuracy of the declared transaction value, the determina-
tion of the customs value (and, hence, of the associated duty) is carried out in
connection with some very specific steps. The tool or a variant of the tool
discussed hereinafter is not one of them (WTO, 1994). However, in 2022, in
the specific case,' the Court of Justice of the European Union accepted the
estimates of the tool in question (i) as more appropriate than a lot of declared
transaction values found to be below a threshold calculated by the said tool
and (ii) as a means to combat the undervaluation of goods imported in the EU.
Hence, the Court decision is seen (a) as giving leeway to EU and customs
authorities to reject transaction values of items imported into the EU and (b)
marking a watershed in international trade and customs practices from a legal
viewpoint (Schippers and de Wit, 2023).

The economic implications across both the UK and the rest of the EU are

1" A case in which the UK was supported by six EU member states, namely, Belgium,
Estonia, Greece, Latvia, Portugal, Slovakia.
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considerable. In the UK, which exited the EU, the effects are certainly fiscal
(2.7 billion euro had to be paid to the EU). In the rest of the EU (EU-27), the
effects are probably more complex, for beyond this one-time influx of re-
sources, the future use of the tool in the same manner will involve redistribu-
tions of resources. These may or may not affect friction (winner-loser friction)
within the EU-27.2 However, if prices estimated via the tool are applied on
low-priced imports, then the overall price of imports will be pushed upwards
in the EU-27, and free trade, competition, and the consumer surplus across the
EU-27 will contract. Also, to the extent that the clothing and footwear price
subindex both affects and best predicts the harmonized index of consumer
prices across the EU-27 (vis-a-vis the other main subindices reported by Eu-
rostat, see Table 1), pushing up the prices of textiles and footwear imports

Table 1
Granger causality tests involving the first differences of the monthly harmonized
index of consumer prices (HICP) and of the main group subindices, Jan. 2009 -
Feb. 2024 (179 observations, 2 lags)

H: AHICP gmup4) does not Granger cause A(HICP ) P-value
Clothing and footwear 2.10E-15
Alcoholic beverages, tobacco, narcotics 2.07E-09
Restaurants, hotels 3.42E-08
Food, non-alcoholic beverages 8.99E-07
Housing, water, electricity, gas, other fuels 3.83E-06
Accommodation services 5.74E-06
Recreation, culture 0.000313
Health 0.000617
Communications 0.003520
Furnishings, household equipment, routine household maintenance 0.008610
Transport 0.024924
Education 0.230705

Source: Eurostat, own calculations.

2 In Greece, the prospect of directing elsewhere resources that are desperately needed to
build from scratch the productive base of the plain of Thessaly and other places in the wake
of recent natural disasters is unsettling.
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may run counter to the price stability objective of the European Central Bank.
Last, but not least, insofar as

GDP = Private consumption + Investment + Government spending
+ Exports — Imports, Q8

if the values of past imports are pushed up, then past GDP figures across the
EU-27 will be revised downwards. In the case of Greece, this will adversely
affect the country’s crucial debt-to-GDP ratio and other variables affecting
economic growth and social welfare. Current and future import and GDP fig-
ures may be affected in the same way.

With these thoughts in mind, in the pages that follow, we ask the very per-
tinent question as to whether the Chinese textile and footwear items that are
imported into the EU are undervalued or the exports overvalued (Chapter 2),
describe the statistical tool employed by the Commission to estimate the fair
import price (Chapter 3), examine the tool’s weaknesses (Chapter 4), survey
the features of a fair price (Chapter 5), and close with the conclusions (Chap-
ter 6).



WERE THE IMPORTS IN QUESTION UNDERPRICED

OR THE EXPORTS OVERPRICED?

A comparison between:

e the aggregate value figures of textile and footwear items exported from
China to each EU member state, figures which China reported to the Unit-
ed Nations (UN), and

e the aggregate value figures of textile and footwear items imported from
China to the EU member states, which the EU also reported to the UN,?

reveals an undervaluation of EU imports (absolute under-invoicing, especial-

ly in textiles during 2014-17) vis-a-vis the figures reported by China or an
overvaluation of Chinese exports vis-a-vis the figures reported by the EU. See

Table 2.

The origin of the misevaluation is at the core of the question as to whether
duty losses occurred in the EU or not. For instance, if Chinese exports are
overvalued (rather than EU imports being undervalued) then there may be no
such losses. Indeed, according to reports, China used to subsidize textile ex-
ports at least up to the spring of 2016 (Bartz, 2016). Understandably, the sub-
sidy to a producer for every additional dollar claimed to have been earned
from exports provides an incentive to the said producer to overvalue the ex-
ports he or she declares to Chinese authorities (Bao et al., 2017). Thus, it is
possible that some or several Chinese producers overvalued or overvalue their
products, in order to get larger export subsidies. The reported policy reversal
of the Chinese government on export subsidies roughly coincides with the
aforementioned reduction in the misevaluation of Chinese textiles imported
into the EU observed after 2017 in Table 2. Consequently, value perceived by

3 Commencing with Bhagwati (1964), this kind of comparison is the dominant approach
used by international trade economists to estimate trade mispricing (Ahene-Codjoe et al.,
2022). See also Mahmood (1997), Buehn and Eichler (2011), and the sources cited therein.

10
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the Commission as undeclared by UK or other EU-27 importers may have (i)
been cooked up by exporters, and (ii) not resulted in EU duty losses.
Obviously, if the portion of EU import undervaluation compared to Chi-
nese export overvaluation were known, then a range of figures or a ballpark
figure regarding the duty losses might be determined. Without it, the Commis-
sion does not know if the goal of minimizing duty losses is valid, if the goal is
close to being achieved or if it has been surpassed.
Nevertheless, if one takes the overall difference between the values of tex-
tile and footwear items that:
e China reported to have exported to the EU and
e the EU reported to have imported from China
during 2012-17, not to have been cooked up by exporters but to constitute the
upper bound of the incoming value that evaded EU customs, and applies a

Table 2
The values of Chinese textile and footwear exports to the EU member states
reported by China to the UN and the values of EU textile and footwear imports
from China reported by the EU to the UN, 2012-19 (inUS $)

Textiles reported by Footwear reported by Difference between the
EU and Chinese figures
regarding

China the EU China the EU textiles footwear
) (B) © (D) (B-A)/(A)  (D-O)/(C)

2012 36,509,008,738 38,679,970,626 9,418,753,515 10,197,143,501 5.99% 8.3 %
2013 40,027,355,638 38,099,255,965 10,521,206,682 10,312,153,169 4.8 % 2.0%
2014 45,913,269,355 40,584,337,487 11,906,956,937 10,980,407,191 S11.6 % 7.8 %
2015 41,197,658,087 35,985,190,632 11,131,965,322 10,252,981,852  _13 79, 7.9%
2016 36,983,697,733 33,459,046,075 10,229,795,884  9,789,398,261 29.59% 439
2017 36,288,236,197 33,342,465,528 10,374,950,647  9,859,805,481 8.1% 5.0%
2018 36,132,232,181 34,378,232,157 10,316,909,265 10,309,552,518 4.9 % -0.1%
2019 33,927,609,572 32,703,504,625 10,256,867,827 10,146,496,295 3.6% 11%

Source: UN COMTRADE (accessed in June 2022); own calculations. According to the source, there may
be some statistical errors between reporter and partner country trade statistics due to various factors.

11
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reasonable (additional) duty rate of Table 3

11-12%.* then one obtains the The annual amounts of duty losses
relating to UK imports that the Court
ordered to be paid to the Commission

amount that the Court ordered the
UK to pay the Commission. See Ta-

ble 3. If, based on the tool’s esti- (in euro)

mates, the Commission claims con- 2012 173,404,943 81

siderable duty losses from other 2013 325,230,822.55

member states as well, e.g., the 2014 480,098,912.45

member states like Greece that sup- 2015 335,290,329.16

ported the UK in the Court, can the 2016 646,809,443.80
2017 496,025,324.30

same loss be claimed twice over?
And if the tool estimates the losses ~ Source: EU:C:2022:167.

to be much higher, then one has to

conclude that the tool is overcharging (extracting excess revenue), asking for
figures that are inconsistent with all available statistics: what has been report-
ed by exporters in China, what has been reported by importers in the EU, and
what has been reported by China and the EU to the UN. On the whole, if the
latter are reported accurately and are reliable then the tool’s estimates are not
reliable.

To obtain a more complete picture and assess the level and origin of mi-
sevaluation, the international literature recommends a number of analyses of
microdata in the form of price comparisons that use appropriate market
benchmarks (e.g., Mehrotra and Gilles, 2021; Ahene-Codjoe et al., 2022) or
third-country market prices, producers’ long-run cost figures or estimates of
such figures (e.g., Finger et al., 1982). However, the tool employed by the
Commission does not do that.

We next turn to the way the tool employed by the Commission works.

4 The authors do not have access to the duties due per shipment and commodity that were
the subject of the litigation, but only to the total values. In some cases, the duty rate is lower;
in other cases, the duty rate is higher.

12



3 BRIEF DESCRIPTION OF THE TOOL

The tool used by the Commission was initially developed by the EU’s Joint
Research Centre (Arsenis et al., 2015; EU:C:2022:167) as a risk-profiling de-
vice for the identification of potentially undervalued goods.

It relies on the use of monthly data taken from a multiyear database (called
COMEXT, managed by Eurostat) that contains detailed statistics on interna-
tional trade, and estimates two things: (a) A fair price, P, for every good (i.e.,
for every eight-digit code item)’ made in a particular third country (e.g., Chi-
na) and imported into the EU for a period of 48 months. (b) A threshold price,
b, that corresponds to 50% of P. This b is called the lowest acceptable price
and was initially intended to help customs officers prioritize which shipment’s
items to check at the time of the shipment’s entry into the EU. As a figure that
(1) conveyed to customs officers some information regarding recent and not-
so-recent prices from across the EU, (ii) might have helped customs officers
focus on certain inspections, and (iii) did not run against WTO procedures, it
caused no harm. Consequently, neither the tool nor its estimated threshold was
scrutinized.

Yet, following the Court’s ruling, the P has become more than that, as the
Court (i) applied the P on all Chinese textile and footwear items imported into
the UK that featured a transaction price lower than the P, and (ii) based on the

> Each eight-digit code stands for a number of products, in line with an internationally
standardized system of classifying traded products. For instance, code 61012010 stands
for men’s or boys’ overcoats, car coats, capes, cloaks and similar articles of cotton, knitted
or crocheted, and code 63019090 stands for various blankets and travelling rugs which are
not knitted or crocheted. Each of these individual products has its own 10-digit code. All of
them share the first eight digits: e.g., 6301909010, 6301909021, 6301909029, 6301909091,
6301909099. Understandably, the values and quantities associated with each eight-digit
code good amalgamate the values and quantities of the constituent ten-digit code goods.

13
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difference between P and the declared transaction price, calculated the UK’s

customs duty losses owed to the EU from January 1, 2011 to October 11,

2017.

As the mechanics of the tool are intriguing, we turn to them next. We iden-
tify four steps or stages.

Step 1. Using the monthly import values and quantities, V and Q, respective-
ly, of an individual eight-digit good (e.g., men’s or boys’ jackets and blaz-
ers) produced in a particular non-EU country (e.g., China), a bivariate re-
gression is run separately for each and every EU member state, i, where the
good is imported, over a period of 48 months:

V.=pxQ, +e,. )

Thus, from the known values of each pair of vectors, V  and Q,,, com-
prising up to 48 monthly observations regarding the UK, a multiyear price,

Py 18 estimated for the UK; from vectors V_ and Q, ., comprising up to

FR?
48 monthly observations regarding France, a multiyear price, p,,, is esti-
mated for France; and so on for all EU member states. The situation in
each country appears more or less as in Figure 1. The monthly observa-
tions of the eight-digit good imported into a country are represented by the
red- and blue-colored dots, and the country’s estimated multiyear price, p,
is rendered with the red line.

Step 2. Observations associated with unusually high or low values over the
48-month period in each country, for instance, the three red observations
provided in Figure 1, are excluded.

Step 3. The regression is re-run without outliers so as to estimate a seemingly
more appropriate measure of the EU member-state’s multiyear price, 191..
This is rendered in Figure 1 with the blue line. It is the so-called cleaned
average price per kg of the 8-digit good made in the specific non-EU coun-
try and imported into the EU member state, i.

Step 4. Select ﬁs of the member states, all associated with a high or modest
measure of model fitness (R* > 0.7), are used to calculate an arithmetic
(unweighted) multiyear average price, the so-called fair price, P, for the
entire EU.

14
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Figure 1
Rendition of Figure 1 in Arsenis et al. (2015)

Value in thousand euro

12,000
10,000
Estimated mean value for
“Fair” price: 5.93 €/Kg
8,000
® 379 €/Kg
6,000

[ ]
4,000 3.51 €/Kg

2,000

0 500 1,000 1,500 2,000 2,500 3,000
Quantity in tons
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V2l SOURCES OF CONCERN

Both the tool’s assumptions, and the way the tool treats statistical values, raise

a number of questions or issues.

I. In Step 1 the tool runs pairs of monthly (time-series) observations as if they
are cross-sectional —which they are not— and ignores any and all time-series
aspects (e.g., trend, cyclical, seasonal and shock features) and tests (e.g.,
stationarity), as if values and prices do not vary over time. The implications
are crucial. For instance, in all likelihood, expression (2) ought to be cast in
terms of first differences (A). It goes without saying that the use of a differ-
ent expression or of different (transformed, corrected) variables yields dif-
ferent results compared to the results put forward by the tool.

II. According to the tool’s manual (Arsenis et al., 2015), regressions may run
with just four observations. (See Table 4, column 6, first entry).® This is ill
advised (e.g., Hanley, 2016; Jenkins and Quintana-Ascencio, 2020). In-
deed, it is highly unlikely that such an analysis will yield reliable results
and that one will find regressions relying on fewer than ten observations in
a scientific peer reviewed publication.

III.The bivariate approach employed is conditioned to yield straight lines.
However, there is no good reason for the monthly Q and V combinations
of non-hypothetical, actual goods (i.e., quantities and values that reflect the
diverse factors that enter people’s supply and demand) to be placed invar-
iably along a straight line (Oren et al., 1983). For instance, the V-Q rela-
tionship may very well be curved if discounts and economies of scale kick
in as quantities increase (e.g., Dolan, 1987). Elsewhere the European Com-
mittee (2024) suggests that one may, indeed, make savings by buying a

6 Paradoxically, the tool’s developers both accept the fair price estimate that results from a
regression that involved just four observations, on the grounds it exhibited a very high R?,
and argue that they trust more the fair prices which are estimated using a larger number of
observations (Arsenis et al., 2015: 14).

16
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Table 4
The top part of the example provided in the tool’s manual, Figure 2
(Arsenis et al., 2015)

r» | All imports into the EU in ber 2007 ber 2010, all ch d in February 2011 (Fourteenth COMEXT downl¢
i Drag here coumn header for sortng: ~ Estimated farr price
| Product | Ongn D E d fai price| E d fai price interval | Number of observations Goodness of ft | Outlers d
i 03062210 PH | DE 570 (4.66;6.74) 4 098 0
? 03062210  CA  ES 744 (6.83;7.45) 3 098 0
~ | 03062210 CA GB 873 (8.37;9.08) 32 0.98 4
03062210 | ID 9.27 (7.06;11.47) 35 0.60 0
03062210  CA IE 9.34 (8.71;9.97) 17 0.98 1
03062210  CA 0.65 (9.42;9.87) 35 0.9 1
03062210 | US R 9.67 (9.36;9.98) 35 0.99 1

larger-size box rather than a smaller-size box of a product (see Appendix).
Econometrically, this may be probed/tested by adding Q? as an explanatory
variable (e.g., in Table 5). And if the Q is associated with a positive param-
eter while the Q? is associated with a negative parameter (as often seems to
be the case), then the V-Q schedule will resemble the grey colored sched-
ule in Figure 2: a schedule that comes close to the presumed outliers (the
red observations), and, indeed, the latter no longer look like outliers.

IV. The exclusion of high or low value observations in Step 2 is not something
treated lightly. To the extent that these high or low value observations
stand for natural variations in the population, and do not arise due to data
entry errors, data processing errors, measurement errors or poor data sam-
pling, they should be left as they are in the dataset and not be removed
(e.g., Dodge, 2008: 404; Wohlin et al., 2012: 1723; Borah et al., 2022:
202). The three red colored observations in Figure 1 correspond to rela-
tively large quantities, so the estimation of a low or discount price (the
flatter red line) associated with them may be perfectly reasonable in the
usual transaction of business. By contrast, the exclusion of the three red
observations makes the price (slope) steeper, thus contributing to a wrong-
ly overestimated, high P. The same criticism applies to the removal of full
sets of observations (country observations) in Step 4 on the grounds that
they (the observations) seem unfit not to a sophisticated, but rather to the
simple bivariate regression setting that the tool employs.

17
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Figure 2
A rendition of Figure 1 in Arsenis et al. (2015) with an additional quadratic
expression regarding value as a function of quantity
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V. The tool ignores the role of several transaction value determinants that
enter the supply or demand functions and the bargaining process, such
as the impact (a) of purchase orders placed far in advance,’ of the prod-
uct’s quality, ® of shifts from brand to other (non-brand) items and vice
versa’ or from new fashion styles to older fashion styles, etc.; (b) of
consumer income or buyer’s purchasing power and preferences, as well
as of past orders (lags of the dependent variable); (¢) of market structure
and intrafirm trade; as well as the impact (d) of other product, seller,

7 Such imports are likely to be low-priced compared to rushed orders for goods that arrive
at the port at the same time (a) with a tighter/shorter timescale that is harder to execute, and
(b) higher processing, packaging and shipping costs.

8 See Nelson (1991: 1204), and the sources cited therein.

9 According to the European Commission (2024) prices per unit may very well vary from
brand to brand. See Appendix.
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buyer or transportation features (e.g., the terms of commerce,' the dis-
tance and mode of shipment [by air or sea, etc.] —features and factors
that are available in the data). These are all factors suggested by eco-
nomic theory and common sense. To the extent they are not considered
in the analysis, and the analysis employs bivariate regressions that rely
solely on the values and quantities for each and every eight-digit textile
or footwear import, one concludes that the analysis is oversimplified
and almost certainly wrong. Indeed, the omission of the aforesaid fac-
tors from the econometric analysis may violate a basic regression as-
sumption and cause the recovered estimator of the fair price to be biased
and inconsistent (e.g., Hastie et al., 2001: chapters 3, 5 and 7; Gujarati
and Porter, 2009: 471-473)." By contrast, the inclusion of additional
factors (explanatory variables or regressors) would require a larger (a
so-called, multivariate) kind of expression (function or regression) com-
pared to expression (2). And if time (to which a good number of the ef-
fects of these factors may be channeled) is considered as a regressor,
then one or more time-related aspects turn out to enter the function in a
statistically significant way, and a manner that is very much uncorrelat-
ed to Q. See Table 5, where a multivariate model,

V=0¢xQ+c,xQ +cxt+cext?+c,xS +c¢xS,
+ ¢, xS, +e 3)
with S denoting seasonal (dummy) variables for three different levels

and t denoting the time-trend variable, is set against the simple model of
expression (2) proposed by the Commission.

VI. The R?statistic, on the basis of which the ﬁls used for the calculation of P

are selected in Step 4, is not well defined in regressions without a con-
stant term, like expression (2). See Barten (1987). As a result, the R?
statistic cannot be used as a criterion, as the tool’s developers assert.'> In

10 Te., CFR, CIF, CIP ,CPT, DAF, DAP, DDP, DDU, EXW, FAS, FCA, FOB, etc.

I There is no mention in Arsenis et al. (2015) whether the initial regressions were tested
for omitted variables, and what treatment was considered.

12 Besides, most economists would argue that the statistic that tells us whether a slope
estimate is reliable or not is not the R? or the adjusted R?, but the p-value (e.g., Gujarati and
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VIL

addition, the tool calculates the P as an unweighted average of ﬁis —as
opposed to a weighted average of ﬁis in terms of Q. That is, it assigns
the same weight to the import price estimate obtained from a country
that imports large or vast amounts (enjoying economies of scale, dis-
counts, etc.) and to the import price estimate obtained from a country
that imports small or trivial amounts (without economies of scale, dis-
counts, etc.). This further removes the so-called fair price from cases
associated with bulk purchasing and volume discounts —a practice wide-
ly accepted in commerce— thus contributing to a wrongly overestimated,

rather high P.

The workflow presented in the tool’s manual suggests a number of

additional sources of bias."* So the tool’s results may be suffering from:

(a) Aggregation bias. This arises during the model development process
from the way the data are partitioned (aggregated). For instance, Ar-
senis et al. (2015, sections 2 and 5) group the data with respect to the
product, the country of origin, and the country of destination. How-
ever, multiple combinations should have been considered simultane-
ously in order to explore the data in depth, identify hidden patterns
and discover knowledge regarding prices (e.g., analyse prices by
keeping the same EU member state of destination and considering
different origins simultaneously, etc.). In this direction, clustering
approaches could have been used in a preliminary stage, and models
could have been built per cluster to measure data bias and detect use-
ful and non-useful outliers, to the extent that the identification of
outliers is crucial to the model's developers.

(b) Evaluation bias. This occurs during model iteration and evaluation
(e.g., in case of overfitting, a model seems to have a very good per-
formance in the training phase, but in the inference phase, its perfor-
mance using new/unseen data is very poor). Depending on the mod-

Porter, 2009).

13 Understanding biased data and biased models is a crucial factor that should be carefully
considered towards robust, accurate and reproducible pricing modeling. See Loyola-
Gonzalez, 2019; Mehrabi et al., 2019; Bertossi and Geerts, 2020; Kuang et al., 2020;
Shahbazi et al. 2023.
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els considered for fair price estimation, a trade-off between bias and
variance should have been found by multiple datasets and multiple
performance measures towards robust modelling. Considering si-
multaneously the simple linear regression model reported in Arsenis
etal. (2015, section 2, expression (1)), the small number of observa-
tions mentioned in their section 5 (Figure 2), and the single perfor-
mance measure of R? suggested in their section 4 (expression (4), fi-
nal conclusions regarding the effectiveness of the suggested model
are difficult to make. More data and multiple models (linear and
non-linear) should be investigated for better parameter tuning, test-
ing and model selection.

(c) Deployment bias. This arises when there is a mismatch between the
problem a pricing model is intended to solve and the way in which it
is actually used (Wohlin et al., 2012). A number of questions arise
regarding the maintenance and versioning of both models and data:
How often are the models retrained? According to which metrics/in-
dicators is a training process triggered? How are the trustworthiness
and explainability of the models approached and measured? Is there
arelease management process to keep model and data versioning per
EU country?

VIII. The tool estimates a so-called fair price of a particular textile or foot-
wear item imported from China over a 48-month period: a period featur-
ing considerable price fluctuation. Indeed, one notes that the overall
monthly EU price proxy for footwear (=V/Q) is far from stable over
time due to trend, seasonal, cyclical patterns, and shocks (see Figure 3.)
If the highest price proxy of the average footwear article imported from
China to the EU between January 2013 and January 2016 is set to 100%
(April 2015), then the lowest average price stands 33 percentage points
lower (in May 2013 and May 2014): many months prior to the said max-
imum. The maximum, like many other high prices observed up to No-
vember 2015, both (a) belongs to a different phase in the cycle and (b)
shapes the 48-month average —if one wishes to estimate such an aver-
age— but could not have been anticipated in May of 2013 and 2014 by
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Figure 3
The values of Chinese footwear, gaiter and similar imports into the EU-28
divided by the corresponding quantities (in euro per 100 kgs),
Jan. 2012 - Dec. 2019
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Source: Eurostat (DS-045409), as accessed in July 2023, own calculations.

Figure 4
The value of Chinese apparel and clothing accessories, knitted or crocheted,
imported into the EU-28 divided by the corresponding quantities (in euro per
100 kgs), Jan. 2012 - Dec. 2019
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Source: Eurostat (DS-045409), as accessed in January 2023, own calculations.

Figure 5
The value of Chinese apparel and clothing accessories, not knitted or crocheted,
imported into the EU-28, divided by the corresponding quantities (in euro per
100 kgs), Jan. 2012 - Dec. 2019
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Source: Eurostat (DS-045409), as accessed in January 2023, own calculations.
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Figure 6

The value of other Chinese made-up textile articles, sets, worn clothing and worn
textile articles and rags imported into the EU-28, divided by the corresponding
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Source:

quantities (in euro per 100 kgs), Jan. 2012 - Dec. 2019

Eurostat (DS-045409), as accessed in January 2023, own calculations

traders and customs officers. How reasonable is to charge for lost duties
in May of 2013 and 2014, based on an average price that includes prices
(high prices) observed at a different phase in the cycle that were not yet
known by the parties involved or were irrelevant at the time a particular
order was placed? And is it fair to compare (a) the individual prices ob-
served in any one country (including a country that may enjoy econo-
mies of scale in transportation or by buying in bulk) at a month that
prices were low across the EU to (b) an EU-wide average price estimat-
ed from data spanning the whole period (including months that prices
were high across the EU), and mechanically charge a tax or an extra tax
based on the (b)-(a) difference? If the tool operates with the assumption
that the prices of imports do not vary significantly over time, and ig-
nores long-term price trends, seasonal or cyclical patterns, and other
temporary price variations over time, then the assumption is not sup-
ported by the facts. The same holds true for the other goods in question.
See the price patterns of Figures 4-6: If the highest figure of each article
imported from China is set to 100%, then the lowest stands, respective-
ly, 33, 33, 25 percentage points lower (all in the same 48-month period).
In reality, prices of goods and services vary both across time'* and space

14 Ag

the reader recalls, the regressions of individual goods estimated in Table 5 suggest
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(across urban, rural localities, across central and peripheral regions, re-
gions closer to the Suez Canal and others, etc.). For instance, it is con-
ceivable that in Greece, due to the country’s long recession, a switch to
relatively cheap imports by the country’s economically strained con-
sumer base, brought the average price proxies of imports from China
down. Furthermore, to the extent that:

e the traditional maritime route between China and Europe runs
through the South China Sea, the Malacca Strait, the waters of the
Indian Ocean and the Suez Canal;

e Greek ports are closer to the Suez Canal compared to Valeta (Malta),
Burgas, Varna (Bulgaria) and all other EU entry-points west or north
of Greece; and

e transportation costs by and large depend on distances;

ceteris paribus, it is quite reasonable to expect the prices of imports
from China to Greece to generally be below the prices of imports from
China to several other EU member states.

that the time trend and seasonal features are statistically significant.
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5 WHAT ARE THE FEATURES OF A FAIR PRICE?

The notion of the fair or just price is almost as old as the earliest surviving
commercial records in cuneiform script, and probably as old as economic ex-
change itself."” However, the notion developed as an economic concept in the
Middle Ages (Baldwin, 1959; Ekelund and Hebert, 1975). The just price is
estimated in a particular place and time by production and other associated
costs (e.g., risk and carriage charges) in a regime of free competition that does
not depend on the will of an individual who may want to exploit his fellow
human beings. The concepts involved are not contradictory since in a free
competition regime the price equals the (marginal) cost;'® and, indeed, the
notion of fairness in exchange seems to have survived to our days.
Nowadays, the fair price (or just, acceptable price) of a good or service, is
described as a price different from usual prices in that it does not (a) respond
to demand shifts or (b) increase at times of shortages (especially, when the
product is already in stock), and natural disasters. Instead, it covers the aver-
age costs of sustainable production, is associated with the practice of passing
on cost savings, and ideally falls as quantity (volume) goes up. See Rabin
(2003), Heyman and Mellers (2008), Rotemberg (2011), Reinecke and Ansari
(2015), Earl (2018), WHO (2021). Generally, from a personal and social fair-
ness viewpoint, to be considered fair, a price (or a tax) has to be or to be seen
as low or lower (Maxwell, 2007). This is at variance with the fair price pro-
posed by the Commission: a price of a good or service that (a) is obtained via

15 In some languages there may exist one adjective and one noun for the notion. In English
the adjectives fair (of Germanic origin) and just (of Latin origin) are synonyms. The former
means: impartial and just, without favoritism or discrimination, marked by impartiality and
honesty, conforming with the established rules, clean, pure. The latter means: based on or
behaving according to what is morally right and fair, having a basis in or conforming to fact
or reason, conforming to a standard of correctness, acting or being in conformity with what
is morally upright or good, being what is merited, legally correct.

16 Pirenne (1937) describes how such a price was affected in society.
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a process that trims down low-priced combinations like the red observations
in Figure 1, (b) takes into account all sorts of prices (including product prices
observed in distant countries, with different supply and demand conditions, at
different seasons or phases of the cycle), (¢) exceeds the declared transaction
price, and (d) is assigned to products regardless of their quality, transportation
cost, and other characteristics.

In international trade the term fair is employed not so much in connection
with the word price as with the word value: In cases of exports that are priced
below the price charged at the home country and/or below the producer’s
long-run cost of production. Such cases are termed less than fair value cases
(e.g., Finger, 1981; Finger et al., 1982.) However, the tool employed by the
Commission neither engages in such comparisons nor determines whether the
textile and footwear imports from China to the EU were/are underpriced or
the exports were/are overpriced, and by how much.
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(oY CONCLUSIONS

There is a good chance that the difference observed between the values of
Chinese textile and footwear products (a) reported by China as exported to the
EU and (b) reported by the EU as imported from China to the EU is explained
by the export subsidies offered by the Chinese government. In such a case,
there may have been no import duty losses for the EU.

The statistical tool employed by the Commission is not designed to trace
the origin of this difference, i.e., whether the former was (or is) overvalued or
the latter undervalued. Instead, it is designed to calculate an average import
price of sorts, and to the extent there are always negative deviations from the
average measure, to identify cases associated with large negative deviations,
thus, helping customs service staff identify potentially underpriced merchan-
dise so that the said merchandise is inspected. As such, the tool caused no
harm and was not thoroughly examined. If, however, the tool is going to be
used to estimate revenue losses, there is a good chance it overestimates losses
—hence, extracting considerably more resources from the member states,
pushing prices up, and adversely affecting free trade and competition, infla-
tion, the consumer surplus, and the GDP.

A close inspection of the way the tool works reveals both economic and
statistical flaws: (a) It easily runs econometric regressions on inordinately few
observations and evaluates the results using a criterion that is not well defined
in the setting the tool’s developers select. (b) It treats time-series data as
cross-sectional data. Thus, overlooks key time-series features and tests as if
prices do not vary over time, when in fact they may vary considerably. Indeed,
in the case under consideration the difference is statistically significant. (c) It
ignores many possible value determinants (like quality, bulk purchasing, pur-
chase power, shorter transportation routes, etc.) which may explain low pric-
es. (d) It assumes a relationship between values and quantities that turns the
cases associated with bulk purchasing discounts, etc. into outliers. It then re-
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moves the outliers, even full sets of observations from countries whose data
do not fit well with the rather simple model selected for the tool. (NB: Obser-
vations may be removed only if they are incorrect, due to measurement or
data entry errors, etc.) (e) It estimates the so-called fair import price by as-
signing the same weight to the import price estimate obtained from a country
that imports large amounts (enjoying economies of scale, discounts, etc.) and
to the import price estimate obtained from a country that imports small
amounts (without economies of scale, discounts, etc.). Thus, it further re-
moves the fair price from cases associated with bulk purchasing and volume
discounts (i.e., widely accepted and reasonable commercial practices), in-
creasing the odds the latter appear as undervaluations and re-priced (re-priced
higher) by the Commission.

In view of the above, the tool cannot be used as a basis for serious scientif-
ic discussion on customs revenues, and using it to estimate such revenues is
unwise.
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APPENDIX

Appendix: It is likely to (a) save money when buying a large-size box of a
product instead of a small box, and (b) for prices per unit to vary across brands

v YW u English [ Choose country
Europe

Life and travel v

Your Europe > Citizens > Consumers > Unfair treatment > Unfair pricing
Unfair pricing

Easy comparison — price per unit

You should also be able to compare prices between brands and between package sizes — to see, for
example, what saving you'd make buying a large-size box of breakfast cereal instead of a small box.

To help you do this, all products must be marked not only with the selling price, but also the price
per unit — for example, the price per kilo or per litre. This information must be understandable,
easy to read, and easily identifiable.

This rule also applies to adverts that mention a selling price.

[.]

Your Europe Follow us on About this site
This site is managed by the Directorate € Facebook What is Your Europe?
General for Internal Market, Industry, Instagram Cookies

Entrepreneurship and SMEs and is an

official website of the European Union [ Linkedin Contact
X X (Twitter) Print version
@ YouTube
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Exceptions Need support from assistance services?
Misleading price reduction Get in touch with specialised assistance services
claims

Price discrimination is not
allowed

. .. (5 Last checked: 18/03/2024
Personalised pricing

Source: https://europa.eu/youreurope/citizens/consumers/unfair-treatment/unfair-pricing/index_en.htm
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