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Estimating transport and insurance costs of international 

trade – 2018 update1 

1. Introduction 

The costs associated with the international transport and insurance of merchandise trade 

are an important determinant of the volume and geography of international trade, and 

thereby of regional and global value chains. The OECD International Transport and 

Insurance Costs (ITIC) database, published for the first time in 2017, presents detailed 

statistics about these transport and insurance costs, for more than 180 countries and partners 

and more than 1,000 products. The 2017 release was accompanied by an OECD Statistics 

Working Paper (Miao and Fortanier, 2017) that described the methodology that underpins 

the database, involving a combination of the largest and most detailed cross-country sample 

of official national statistics on international transport and insurance costs (CIF-FOB 

margins2) to date with estimates from an econometric gravity model. 

In 2018, the database was updated to a more recent time period (up to reference year 2016), 

and additional national data was integrated. This note describes these updates in more detail 

and should therefore be considered in conjunction with the original working paper. It 

addresses the additional and more recent national source data that were used as input into 

the regression model (section 2), as well as for the newly added methodological step of 

benchmarking the estimates to more aggregate national data to the extent that they were 

publicly available or provided by countries to OECD for these purposes (section 3).   

2. Additional explicit CIF-FOB data 

Only a small set of countries produce merchandise trade statistics (imports) that are valued 

at both a CIF and FOB basis with detailed product and partner country breakdowns. This 

information is used to develop estimates for all other countries. The 2017 release already 

included the largest dataset to-date of such explicit CIF-FOB margins, and for the 2018 

release this was extended to incorporate updated data from the United States (2013-2016, 

from the US Census Bureau 3), Australia (2007-2016, from the Australian Bureau of 

Statistics4), New Zealand (2013-2016, from Statistics New Zealand) and Peru (1995-2015, 

from INEI, which replaced the earlier used data for Peru that was derived from the OECD 

                                                      
1 Prepared by Guannan Miao and Vincent Attia (contact: Guannan.Miao@oecd.org).  

2 Merchandise trade statistics are typically valued either including the Cost of Insurance and Freight 

(CIF) or Free on Board (FOB) which excludes these costs. The CIF-FOB margin reflects therefore 

the International transport and insurance costs expressed as a percentage of the merchandise trade 

flow valued at CIF. 

3 Customs values are used as FOB value. 

4 Value for Duty is used as FOB value. 
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Maritime Transport Database). In sum, an additional 2.8 million observations were 

included in the sample on which the statistical model was based – a 40% increase compared 

to the dataset used in the previous release. Table 1 describes the average CIF-FOB margin 

for all countries and years that were included. 

Table 1. Reported CIF-FOB margin, percent 

Year ARG AUS BOL BRA CHL COL CZE ECU ISL LUX NZL PER PRY SVK URY USA 

1995 8.2 7.2 15.1   8.5 8.4         8.3 9.9 16.0   8.0 4.2 

1996 7.6 7.1 13.5   8.0 7.8         7.9 8.9     8.3 3.8 

1997 6.6 7.1 12.7 5.9 7.8 7.4         7.7 8.5     8.2 3.8 

1998 5.9 7.1 25.2 6.0 8.2 7.6         8.0 8.9     8.6 4.2 

1999 5.6 6.3 26.3 5.6 8.5 7.4         6.8 8.7     7.0 4.5 

2000 5.7 6.4 27.6 5.3 10.3 7.4   9.3     6.5 8.4     5.5 4.6 

2001 6.0 6.4   5.4 10.4 7.8   8.7 8.8   7.0 8.9     6.2 4.6 

2002 6.3 5.5   4.9 9.0 7.8   7.8 8.6   6.6 8.4     5.4 3.3 

2003 5.1 5.6   4.8 7.7 7.0   7.2 8.5   6.6 7.7     4.6 3.6 

2004 5.2 6.1   5.2 8.1 7.8   7.9 8.4   6.7 8.4     4.8 3.8 

2005 4.7 6.0   4.8 7.4 7.5   7.3 8.6   6.9 8.5     4.9 3.7 

2006 4.3 5.6   4.2 7.0 6.6   6.9 7.9   6.7 7.6     4.6 3.5 

2007 7.8 4.9   4.4 7.1 6.7   7.3 8.1   6.2 8.1     5.6 3.3 

2008   4.9     7.4       8.7 1.7 6.3 7.8       3.1 

2009   4.3     6.7       8.7 0.9 5.6 6.6       2.9 

2010   4.5     6.9       8.3 2.4 5.9 7.0       2.9 

2011   4.1     6.1   3.0   7.4 1.2 5.3 5.8       2.6 

2012   4.2     6.2           5.3 5.9   2.4   3.1 

2013   4.3     6.2   3.0   7.9   5.3 5.7   2.3   2.7 

2014   4.2                 5.2 5.7       2.7 

2015   4.2                 5.3 5.8       3.0 

2016   3.8                 4.9         2.8 

Source: OECD ITCS data collection and OECD Maritime Transport Cost database.  

3. Estimations using regression analysis 

For those countries where no detailed information was available (i.e. all except those 

highlighted above), a regression model was used to develop estimated values of CIF-FOB 

margins. The same model was used as in the previous release (see Miao & Fortanier (2017) 

for details), specified as follows:  

𝑌𝑖𝑗𝑘𝑡 = 𝛼 + 𝛽1𝑑𝑖𝑠𝑡𝑖𝑗 + 𝛽2𝑑𝑖𝑠𝑡𝑖𝑗
2 + 𝛽3𝑢𝑣𝑚𝑑𝑛𝑘𝑡𝑢 + 𝛽4𝑐𝑜𝑛𝑡𝑖𝑔𝑢𝑖𝑡𝑦𝑖𝑗

+ 𝛽5𝑐𝑜𝑛𝑡𝑖𝑖𝑗 +𝛽6𝑝𝑜𝑖𝑙𝑡 + 𝛽7𝑔𝑑𝑝𝑝𝑐𝑖𝑡 + 𝛽8𝑔𝑑𝑝𝑝𝑐𝑗𝑡+𝛽9𝑦𝑟𝑡  

+ 𝛽10𝑑𝑖𝑠𝑡𝑖𝑗 ∗ 𝑐𝑜𝑛𝑡𝑖𝑖𝑗 + 𝛽11𝑑𝑖𝑠𝑡𝑖𝑗
2 ∗ 𝑐𝑜𝑛𝑡𝑖𝑖𝑗 + 𝛿𝑘4 + 𝛿𝑗 +  휀𝑖𝑗𝑘𝑡 

where Yijkt represents the natural log of the CIF-FOB ratio of a specific product k imported 

by country i from country j at a given year t; distij is the natural log of the geographical 

distance between countries i and j; uvmdnktu represents the natural log of median unit value 

of each HS 6-digit product k with the same unit quantity code u in year t; contiguityij, and 

contiij  indicate the geographical situation of country i relative to country j – sharing 

common boarders, and in the same continent; poilt represents the natural log of the average 

annual price of crude oil (in USD per barrel); gdppcit and gdppcit represent the natural log 

of GDP per capita of countries i and j as proxies to reflect the infrastructure quality of the 



  │ 3 
 

  
  

trading pair; yrt reflects the time trend variable. Product and partner fixed effects are also 

included in the regression. 

Descriptive analyses suggested that the reported CIF-FOB data included notable outliers 

(small trade transactions with excessively high CIF-FOB margins). Therefore, to ensure 

that the econometric model produced reasonable estimates, the 5 percent highest 

observations were removed, ensuring that the maximum CIF-FOB ratio in the model was 

capped at around 25%. Table 2 summarises the results. Model (1) provides the baseline 

estimate while model (2) includes the interaction effects, and model (3) adds fixed effects 

for partner countries. The latter model (3) is then applied to five overlapping subsets of 

data representing product codes applicable to HS1988, HS1996, HS2002, HS2007, and 

HS2012.   

Overall, as with the initial release, the signs of the coefficients are in line with expectations; 

for example, GDP per capita, as a proxy for infrastructure quality of trading countries, is 

negatively correlated with international transport and insurance costs, and the relationship 

between the CIF-FOB margin and distance depends on if the countries are on the same 

continent or not. 
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Table 2. Estimated parameters 

  (1)   (2)   (3)   (3_H0)   (3_H1)   (3_H2)   (3_H3)   (3_H4)   

Intercept -0.1306 *** 0.1706 *** 0.1874 *** 0.2321 *** 0.2186 *** 0.2106 *** 0.2052 *** 0.1884 *** 

  (-92.6)   (14.39)   (14.99)   (16.44)   (15.99)   (15.67)   (15.77)   (14.34)   

gdppci -0.0036 *** -0.0036 *** -0.0035 *** -0.0035 *** -0.0036 *** -0.0036 *** -0.0036 *** -0.0035 *** 

  (-165.42)   (-166.13)   (-160.49)   (-147.17)   (-154.45)   (-156.93)   (-154.97)   (-148.48)   

gdppcj -0.0019 *** -0.0019 *** -0.0095 *** -0.0091 *** -0.0095 *** -0.0097 *** -0.0096 *** -0.0097 *** 

  (-122.53)   (-122.6)   (-111.2)   (-97.03)   (-102.82)   (-105.73)   (-104.33)   (-104.95)   

dist1 0.0324 *** -0.0363 *** -0.0266 *** -0.0316 *** -0.0282 *** -0.0265 *** -0.0264 *** -0.0232 *** 

  (123.19)   (-14.26)   (-9.93)   (-10.48)   (-9.63)   (-9.22)   (-9.49)   (-8.24)   

dist2 -0.0013 *** 0.0027 *** 0.0021 *** 0.0024 *** 0.0022 *** 0.0021 *** 0.0021 *** 0.0020 *** 

  (-77.55)   (19.35)   (14.68)   (14.5)   (13.8)   (13.53)   (14.18)   (12.97)   

poil 0.0091 *** 0.0088 *** 0.0102 *** 0.0101 *** 0.0100 *** 0.0102 *** 0.0104 *** 0.0103 *** 

  (163.34)   (158.56)   (173.95)   (149.96)   (154.53)   (160.62)   (167.8)   (166.63)   

uvmdn_m2 -0.0002 *** -0.0001   0.0000   0.0005 *** 0.0002 *** 0.0000   0.0000   0.0000   

  (-2.85)   (-1.35)   (0.63)   (7.24)   (2.85)   (0.11)   (0.05)   (0.41)   

uvmdn_i12 -0.0007 *** -0.0004 *** -0.0004 *** -0.0003 *** -0.0003 *** -0.0003 *** -0.0003 *** -0.0004 *** 

  (-22.82)   (-14.39)   (-13.09)   (-10.24)   (-8.23)   (-8.94)   (-9.2)   (-11.19)   

uvmdn_kwt -0.0020 *** -0.0021 *** -0.0019 *** -0.0020 *** -0.0020 *** -0.0020 *** -0.0019 *** -0.0019 *** 

  (-5.67)   (-5.9)   (-5.62)   (-5.7)   (-5.68)   (-5.62)   (-5.49)   (-5.44)   

uvmdn_m -0.0014 *** -0.0015 *** -0.0016 *** -0.0022 *** -0.0015 *** -0.0021 *** -0.0021 *** -0.0021 *** 

  (-8.86)   (-9.61)   (-10.2)   (-9.17)   (-8.13)   (-12.76)   (-12.65)   (-12.65)   

uvmdn_i -0.0015 *** -0.0015 *** -0.0015 *** -0.0015 *** -0.0016 *** -0.0016 *** -0.0016 *** -0.0016 *** 

  (-94.72)   (-92.54)   (-96.5)   (-87.38)   (-91.21)   (-95.56)   (-94.42)   (-92.59)   

uvmdn_pkg -0.0031 *** -0.0031 *** -0.0032 *** -0.0036 *** -0.0035 *** -0.0033 *** -0.0033 *** -0.0032 *** 

  (-5.51)   (-5.48)   (-5.8)   (-5.91)   (-5.79)   (-5.85)   (-5.78)   (-5.66)   

uvmdn_p -0.0025 *** -0.0024 *** -0.0022 *** -0.0016 *** -0.0028 *** -0.0027 *** -0.0035 *** -0.0035 *** 

  (-23.35)   (-22.39)   (-20.72)   (-13.34)   (-23.62)   (-22.99)   (-29.5)   (-29.68)   

uvmdn_i1000 -0.0006 *** -0.0006 *** -0.0005 *** -0.0006 *** -0.0005 *** -0.0006 *** -0.0006 *** -0.0006 *** 

  (-7.25)   (-7.2)   (-7.01)   (-7.92)   (-6.18)   (-7.18)   (-7.14)   (-7.04)   

uvmdn_m3 -0.0009 *** -0.0009 *** -0.0008 *** -0.0005 *** -0.0005 *** -0.0005 *** -0.0007 *** -0.0007 *** 

  (-17.21)   (-16.7)   (-15.54)   (-8.53)   (-7.94)   (-7.89)   (-10.96)   (-10.97)   

uvmdn_l -0.0049 *** -0.0050 *** -0.0050 *** -0.0053 *** -0.0052 *** -0.0052 *** -0.0050 *** -0.0051 *** 

  (-28.62)   (-29.43)   (-29.65)   (-27.43)   (-28.06)   (-29.09)   (-28.09)   (-28.81)   

uvmdn_c -0.0033 *** -0.0033 *** -0.0031 *** -0.0032 *** -0.0031 *** -0.0031 *** -0.0030 *** -0.0030 *** 

  (-13.88)   (-13.81)   (-13.13)   (-13.66)   (-13.11)   (-13.1)   (-12.72)   (-12.68)   

uvmdn_k -0.0009 *** -0.0009 *** -0.0009 *** -0.0012 *** -0.0010 *** -0.0010 *** -0.0008 *** -0.0008 *** 

  (-38.94)   (-42.74)   (-42.72)   (-48.23)   (-40.73)   (-41.37)   (-34.22)   (-32.99)   

contig -0.0255 *** -0.0289 *** -0.0314 *** -0.0314 *** -0.0318 *** -0.0322 *** -0.0313 *** -0.0311 *** 

  (-262.62)   (-288.48)   (-266.86)   (-239.08)   (-249.25)   (-255.65)   (-251.59)   (-246.98)   

conti 0.0154 *** -0.4278 *** -0.4595 *** -0.5055 *** -0.4835 *** -0.4722 *** -0.4444 *** -0.4283 *** 

  (206.3)   (-35.95)   (-36.7)   (-35.73)   (-35.33)   (-35.1)   (-34.15)   (-32.56)   

yrsq -0.0007 *** -0.0007 *** -0.0005 *** -0.0005 *** -0.0005 *** -0.0005 *** -0.0005 *** -0.0005 *** 

  (-125.28)   (-125.4)   (-74.66)   (-63.81)   (-63.55)   (-66.35)   (-73.18)   (-73.86)   

dist1_conti     0.1116 *** 0.1235 *** 0.1346 *** 0.1296 *** 0.127 *** 0.119 *** 0.1157 *** 

      (43.28)   (45.49)   (43.93)   (43.7)   (43.55)   (42.17)   (40.55)   

dist2_conti     -0.007 *** -0.008 *** -0.0087 *** -0.0084 *** -0.0082 *** -0.0077 *** -0.0075 *** 

      (-49.98)   (-54.22)   (-52.2)   (-52.07)   (-51.96)   (-50)   (-48.34)   

Product (4D) FE YES   YES   YES   YES   YES   YES   YES   YES   

Partner FE NO   NO   YES   YES   YES   YES   YES   YES   

OBS      8,507,135        8,507,135        8,507,135        6,906,272        7,300,032           754,690        7,550,682        7,417,766   

R-Square 0.1261   0.1281   0.1398   0.1404   0.1394   0.1398   0.1397   0.1395   

Root MSE 0.05451   0.05444   0.05408   0.05422   0.05416   0.05442   0.05407   0.05404   

F Value 952.46   968.32   929.13   763.91   807.78   837.63   851.97   834.01   

Note: t-value in parentheses below the coefficients. 

*** p<0.05. 
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3. Benchmarking estimates to national data 

In response to the first release of the OECD ITIC database, several countries (including the 

China, Germany, Hong Kong China, Italy, Saudi Arabia, the United Kingdom and the 

UAE) made additional official data available to the OECD on their CIF-FOB margins.  

While such official data were often only available at (much) higher levels of aggregation, 

they were used as much as possible to benchmark the estimated values (while keeping the 

product-partner variation from the estimates. For some countries (Argentina, Australia and 

the United Kingdom) only the total CIF-FOB ratio was available, for Italy, China, Germany 

and Saudi Arabia, official CIF-FOB ratios were specified by trading partner, while for 

Hong Kong, also some degree of product detail was provided.  

Table 3 shows the differences between the predicted values with the total transport and 

insurance costs as reported at the aggregate level5 in official national statistics. The gravity 

model estimates typically overestimate the real transport and insurance costs for Hong 

Kong, an important entrepôt, as well as for European countries. The latter partly reflects 

the fact while that some countries (such as Germany), following IMTS recommendations, 

have set trade costs with neighbouring countries to zero, the OECD ITIC data does not 

replicate this official approach in the ITIC database, mainly because many other countries 

typically do report non-zero CIF-FOB margins with geographical neighbours (which may 

reflect geographical barriers to trade that encourage non-direct routes). The model-based 

estimates are somewhat more in line with official statistics for the United Arab Emirates, 

Argentina and Australia.  

 

                                                      
5 Note that for Argentina and Australia, there is a difference between the nationally reported data 

presented in Tables 1 and in Table 3; even both are from official national statistical sources. This 

can be explained by the fact that the data in Table 1 are an OECD aggregation of the detailed product-

partner level information in merchandise trade statistics, while the aggregated figures reflect the 

official statistics by these two countries after various statistical processing steps, which may include 

for example the removal of extreme values and confrontation with other internal data sources. 
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Table 3. Comparison of official aggregated CIF-FOB margins with model predictions 

  ARE   ARG   AUS   CHN   DEU   GBR   HKG   ITA   

  Rep. Est. Rep. Est. Rep. Est. Rep. Est. Rep. Est. Rep. Est. Rep. Est. Rep. Est.  

1995     6.9% 6.7% 6.2% 6.1%   7.2%   5.1%   5.8%   5.0%   5.8% 

1996     6.6% 6.9% 6.2% 6.5%   7.2%   5.2%   5.9% 1.8% 5.2%   5.8% 

1997     6.2% 6.7% 6.1% 6.3%   7.1%   5.2%   5.8% 1.8% 5.0%   5.8% 

1998     5.9% 6.3% 6.1% 6.0%   6.7%   4.9% 2.7% 5.4% 1.7% 4.7%   5.5% 

1999     5.5% 6.5% 5.3% 6.1%   6.8%   4.9% 2.8% 5.6% 1.6% 4.8%   5.7% 

2000     5.5% 6.6% 5.2% 6.4%   7.1%   5.1% 2.7% 5.9% 1.5% 5.0%   5.9% 

2001     5.7% 6.6% 5.1% 6.3%   6.8%   5.0% 2.8% 6.0% 1.4% 4.7%   5.7% 

2002     5.7% 6.9% 4.5% 6.2%   6.6%   4.8% 2.8% 5.8% 1.3% 4.6%   5.6% 

2003     5.2% 6.7% 4.7% 6.1%   6.6%   4.8% 2.7% 5.8% 1.2% 4.5%   5.6% 

2004     5.1% 6.6% 5.0% 6.1%   6.8%   4.8% 2.6% 5.6% 1.2% 4.5%   5.6% 

2005   5.8% 4.8% 6.6% 5.0% 6.2%   6.9%   4.8% 2.4% 5.8% 1.3% 4.6%   5.7% 

2006     4.6% 6.6% 4.6% 6.1%   6.8%   4.8% 2.1% 5.8% 1.2% 4.4%   5.7% 

2007   5.8% 4.9% 6.6% 4.4% 6.3%   6.8%   4.8% 2.1% 5.8% 1.2% 4.3%   5.6% 

2008   5.9% 5.0% 6.8% 4.4% 6.3%   7.1%   4.9% 1.9% 6.0% 1.2% 4.4% 3.0% 5.7% 

2009     4.2% 6.2% 3.9% 5.9%   6.7%   4.6% 2.1% 5.6% 1.0% 3.8% 2.6% 5.4% 

2010     4.6% 6.3% 3.9% 6.0%   6.7%   4.7% 1.8% 5.6% 1.0% 3.8% 2.8% 5.5% 

2011     4.3% 6.4% 3.5% 5.9%   6.9%   4.7% 1.7% 5.7% 0.9% 3.9% 2.7% 5.8% 

2012 6.6% 5.4% 4.3% 6.4% 3.6% 5.9%   6.4%   4.7% 1.7% 5.6% 0.8% 3.6% 2.7% 5.7% 

2013 6.5% 4.9% 4.2% 6.4% 3.7% 5.8%   6.4%   4.6% 1.6% 5.4% 0.6% 3.2% 2.8% 5.6% 

2014 5.9% 5.0% 4.3% 6.4% 3.7% 5.6%   6.3% 2.3% 4.4% 1.6% 5.2% 0.6% 3.2% 2.9% 5.3% 

2015   4.6% 4.3% 5.7% 3.8% 5.1% 4.6% 5.5% 2.2% 4.1% 1.7% 4.7% 0.6% 2.9% 3.0% 4.9% 

2016   4.2%   5.5% 3.3% 4.9%   5.3%   4.0% 1.5% 4.4%   3.1% 3.1% 4.8% 

Note: “Rep.” refers to the data reported in official national sources and “Est.” refers to the model estimates. 


