Application of Gravity and Related Methods
IN Trade Facilitation Research

Yann Duval
Chief, Trade Facilitation Unit

Chorthip Utoktham
Consultant



Table of Contents

Potential variables for trade facilitation

Trade facilitation Research: literature example

Recent breakthrough: from gravity model to trade costs

Conclusion and way forward

Exercises




What is Trade Facilitation (TF)? -

 “the simplification and harmonization of international
trade procedures”

* “measures that aims to increase the cost effectiveness
of international trade transactions”



What is Trade Facilitation? —

« Significant progress made in reducing time of import/export
since 2005, but developed economies also improved during
that period

« On average, it still takes 30 days to move goods from factory
to deck-of-ship at the nearest seaport

South Asia: 30 days

South-East Asia: 20 days

Developed economies: 10 days

« Improvements in TF could bring $250 billion in additional
trade for Asia and the Pacific



What is Trade Facilitation? —
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What is Trade Facilitation? —

Prepare for

INVOLVES

Commercial Transport Regulatory Procedures Financial Procedures

Procedures Procedures « Obtain Import/ « Provide Credit
«Establish Confract » Establish Transport Export Licenses, etc. Rating
* Order Goods Contract * Provide Customs *Provide Insurance
« Advice on Delivery » Collect, Transport Declaration *Provide Finance
*Request Payment and Deliver Goods » Provide Cargo * Execute Payment
*Packing * Provide Waybills, Declaration +|ssue Statements
« Cerfification Goods Receipts * Apply Trade Security
« Accreditation Status Reports, etc. Procedures
« Warehousing « Clear Goods for

Export/Import

Source: United Nations Centre for Trade Facilitation and Electronic Business (UN/CEFACT). 2008.



Table of Contents

What is trade facilitation?

Nt

Trade facilitation Research: literature example

Recent breakthrough: from gravity model to trade costs

Conclusion and way forward

Exercises




Potential variables for TF? —

« Doing Business ranks the business regulation and
environment in 185 economies around the world

« Ranking is based on 10 topics: starting a business,
dealing with construction permits, getting electricity,
registering properties, getting credit, protecting
investors paying taxes, trading across borders,
enforcing contract, resolving insolvency

« Distance to frontier provides the score for comparison
across years

« source: http://www.doingbusiness.org




Potential variables for TF? —
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Potential variables for TF? —
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Potential variables for TF? —

« Logistics Performance Index (LPI) indicates the level
of logistic friendliness in 155 countries

« LPI ranking is based on 6 topics: customs,
infrastructure, international shipments, logistics
competence, tracking and tracing and timeliness

. source: http://Ipisurvey.worldbank.org




Potential variables for TF? —
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Potential variables for TF? —

Liner shipping connectivity Index (LSCI) measures the
level of seaport connectivity to the global networks in
159 countries

LSCI ranking is based on 4 topics: numbers of ships,
total container-carrying capacity of ships, maximum
vessel size, number of services and number of
companies that deploys container ships on services to
and from a country’s port

source: http://data.worldbank.org/indicator/IS.SHP.GCNW.XQ



Potential variables for TF? —
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Trade facilitation research —

« Hoekman and Nicita (2008) introduces the use of
PPML to gravity, incorporating trade facilitation
indicators as part of trade costs

« Main findings related to trade facilitating aspect:
- logistics performance as well as trade facilitation
factors tend to have great positive effect on trade
flows



Trade facilitation research —
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Recent breakthrough —
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What is Trade Cost? —

d Importance of trade facilitation has increased in
the past 10 years, in particular because of
significant reduction in tariffs and some other
traditional trade policy barriers

O Much progress has been made in developing
trade facilitation indicators since 2000

o WB Doing Business (trading across border
indicators)

o Direct measurements (of international transport
costs mainly)

o WB Logistics Performance Index

o UNCTAD Liner Shipping Connectivity Index, etc...



What is Trade Cost? —

d However, these trade costs measures have limitations,
including:

o Only cover part of the total international trade costs
- e.g., an objective measure of trade cost proposed is the
difference between CIF and FOB values of shipment, but
this reflects mainly (only) international shipment costs

o Do not provide information on bilateral or intra regional trade
costs
- e.g., WB Doing Business estimates export time/cost to the
nearest sea port, i.e. Trade cost/time of countries through
land border is not captured



What is Trade Cost? —

According to Anderson and van Wincoop (2004) “Trade Costs”

Broadly defined trade costs include all costs incurred in getting a good to a final
user other than the marginal cost of producing the good itself: such as,

» Transportation costs (both freight costs and time costs)
 Policy barriers (tariffs and non-tariff barriers)
 Information & communication costs

» Contract enforcement costs

» Costs associated with the use of different currencies

« Legal and regulatory costs

 Local distribution costs (wholesale and retail)

Trade costs are reported in terms of their ad-valorem tax equivalent. The 170%
headline number breaks down into 55% local distribution costs and 74%
international trade costs (1.7=1.55*1.74-1)



What is Trade Cost? —

Direct evidence on border costs shows that tariff barriers are now low in most countries, on
average less than 5%b for rich countries, on average between 10-20 %6 for developing
countries.

Estimated Trade Costs in Industrialized Countries

Trade
Costs
(170%0)
| | |
Border Retail and
Transport related wholesale
Costs trade distribution
(21%0) barriers** costs
(44%) (55%)
l | | | | I | l
] Policy
Freight Transit bar_riers Langu_age Curre_ncy Informati(_)n Secu_rity
costs™ (Tariff and barrier barrier costs barrier barrier
costs (9%) NTBs) (7%) (14%6) (69%6) (3%6)
(8%0)

*Tax equivalent of the time value of goods in transit.

** The combination of direct observation and inferred costs, which, according to author, is an extremely rough breakdown

Source: Anderson and van Wincoop (2004)




Recent breakthrough —

What is Trade Costs ?
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ESCAP-WB Trade Cost Database : Definition

» Based on the comprehensive trade costs measure proposed by
Jacks, Meissner and Novy (2009)
Measure derived from the theory-consistent gravity equation,
i.e., ratio based essentially on Bilateral Trade data and Gross
Output data

- “objective’ measure of costs

» Captures all additional costs involved in trading goods bilaterally
relative to those involved in trading goods domestically. It includes:
- International shipping and logistics costs
- Tariff and non-tariff costs, including indirect and
direct costs associated with trade procedures and
regulations
- Costs from differences in language, culture,
currencies...



ESCAP-WB Trade Cost Database : Definition

* A typical gravity paper controls for a range of factors
(geography and history) and then adds another trade cost
source to see whether it has a significant impact on bilateral
trade

- NTMs and product standards
- RTA membership

- Trade facilitation

- Logistics performance

- Air or maritime connectivity
- Entry barriers

* In principle, the estimates from different gravity papers can
be combined to give an overall picture of the level of trade
costs, but only Anderson and Van Wincoop (2004) have done
so: hence their 170% “headline” number



ESCAP-WB Trade Cost Database : Definition

* There are two inter-related problems with the standard
approach:

* The focus is on one source of trade costs at a time, rather
than on a comprehensive measure of total trade costs

« Some policy forums, such as the Asia-Pacific Economic
Cooperation, have focused their trade facilitation efforts
on the reduction of “trade transaction costs”

* But measurement and assessment of performance has
proved difficult using standard techniques

* There is always the possibility of omitted variable bias to
the extent that an omitted source of trade costs is correlated
with an included one (which is highly likely)

27



ESCAP-WB Trade Cost Database : Definition —

» We adopt a different approach, based on Novy (2013): inverse
gravity

» The intuition is that we can infer the level of trade costs
between countries relative to the level of trade costs within
countries based on the observed pattern of trade and
production around the world

» Inputs: Data on trade and production, and one parameter
assumption

» Outputs: A measure of total international trade costs relative to
total internal trade costs for each country pair in the dataset
- “Total” means inclusive of all factors that drive a wedge
between domestic and international prices



ESCAP-WB Trade Cost Database : Definition —

* The methodology is very simple, and is based on some basic
algebra done with the standard gravity model

 Take two countries i and j

 That gives four gravity models for each direction of international
trade, and two types of internal (intra-national) trade

 The four equations allow us to eliminate the two unobservable
multilateral resistance terms as well as GDP, leaving just intra-
national and inter-national trade and intra- and inter-national
trade costs

 Note that there is no assumption that trade is balanced or that
trade costs are identical in both directions



ESCAP-WB Trade Cost Database : Definition —

« Anderson and Van Wincoop (2003, 2004) provide the canonical model:

vy. [ t. \7°
N | B
by, ILP,

» X is exports from i to j

» Y is GDP

» tis iceberg trade costs

» Sigma is the intra-sectoral elasticity of substitution
» Pi and P are the multilateral resistance terms




ESCAP-WB Trade Cost Database : Definition —




ESCAP-WB Trade Cost Database : Definition —

Multiply the equations for internal trade and the equations for
international trade to give two new equations:

l-o l-o
X._X._:YiYi tii YjYJ' tjj
Sl LR )y, LILP,

W

vY.( t. Yovy( t. \7°
XX | iNi
oY, OGPy, (TP

Divide those two equations and GDP and multilateral resistance
cancel out:

l-o
XX (4t
XX, |t

i jj




ESCAP-WB Trade Cost Database : Definition

Our measure of ad valorem trade costs:

1

t.t. )2 X. X .. \2(e-1)

0 =7=| 0| “l=| o -1
t.t. XU.XJ.i

= jj

where
Tij denotes geometric average trade costs between country i and country |

tij denotes international trade costs from country i to country j
tji denotes international trade costs from country j to country i
tii denotes intranational trade costs of country i
tjj denotes intranational trade costs of country j

Xij denotes international trade flows from country i to country j

Xji denotes international trade flows from country j to country i

Xii denotes intranational trade of country i

Xjj denotes intranational trade of country |

o denotes intra-sectoral elasticity of substitution (which is set = 8)



ESCAP-WB Trade Cost Database : Definition

Our measure of ad valorem trade costs:

1 1
tt. )2 X X . \2(c-1)
Ui =75 = | =l=| -~ -1
Git; XX

« Intuition: keeping all else constant, a rise in the ratio of international
trade relative to domestic trade must be associated with a fall in
international trade costs relative to domestic trade costs

» Ad valorem ? - bilateral trade costs are expressed in % of the value
of goods (like tariffs generally are)

« Important note: Change in the value of sigma can change the
absolute value of trade costs = better to look at trade cost
relative to each other



ESCAP-WB Trade Cost Database : Definition

Our measure of ad valorem trade costs:

1 1

Lt 2 XiX 2o-1)
tiitjj Xij X i

Note that:
 Our trade costs are always expressed in terms of international

relative to intra-national trade costs
 Our trade costs are the geometric average of trade costs in both

directions (country i to j and country j to i)

- This can makes the identification of policy effects
challenging



ESCAP-WB Trade Cost Database : Definition

* Points to note about our approach:

» This is not an econometric estimation, so issues such as
endogeneity and omitted variables bias do not arise

» Inverse gravity relies heavily on theory, but the formula
for T takes basically the same form for any of the theories
that are currently standard in the literature

» All that is required to implement inverse gravity is data on

inter- and intra-national trade, along with a parameter
assumption as to sigma
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ESCAP-WB Trade Cost Database : Data Source

*To calculate trade costs between countries i and j, we need data on:

- Exports from i to j
- Exports from jto i
—>Production in country i that is also consumed there, in

gross shipments terms (not value added)
- Production in country j that is also consumed there, in

gross shipments terms (not value added)

» Getting the international trade data is straightforward:

- WITS-UN Comtrade
- Aggregate into two macro-sectors, manufacturing (ISIC D)

and agriculture (ISIC A and B) using a WITS concordance
- Adjustment for re-exports using other sources for a small

number of countries

« Getting the intra-national trade data is not straightforward
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ESCAP-WB Trade Cost Database : Data Source

« For some countries, data on domestic production in gross
shipments terms are available through the UN national
accounts system

- Coverage is up to 124 countries

- Conversion from LCU to USD using the WDI GDP
exchange rate

- Calculation of intra-national trade as domestic
production less total exports to the rest of the world

39



ESCAP-WB Trade Cost Database : Data Source

* For those countries that lack domestic production in gross
shipments terms:

- We take GDP data by ISIC aggregate from the WDISs,
supplemented by the UN national accounts system

- GDP data cannot be used directly because they are in
value added not gross shipments terms (i.e., they net out
intermediate input use)

- We therefore calculate average gross shipments to value
added ratios for the two ISIC aggregates for those countries
where we have both sets of data

- We use those ratios to “gross up” the value added data to
their estimated gross shipments equivalents

- We then calculate intra-national trade as domestic
production less total exports to the rest of the world



ESCAP-WB Trade Cost Database : Data Source

The end result:

- 178 countries with at least some coverage

- 1995-2010

- Two macro-sectors, agriculture and manufacturing

-> Linear interpolation applied to fill in missing trade costs
observations

41



Recent breakthrough —

Explaining trade costs
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Trade costs in Developing Countries: Findings —

1.

All-inclusive international trade costs are at least one order of

magnitude (10 times) larger than tariffs

Our “all-inclusive” measures cover tariffs, NTMs of all types,
trade facilitation, connectivity, and logistics, as well as
geographical factors, and cultural/historical/institutional
factors—everything that drives a wedge between domestic
and international prices
- Consistent with Anderson and Van Wincoop (2004),
who provide a guesstimate of 5% ad valorem for average
rich country tariffs, compared with 74% ad valorem for
international trade costs
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Trade costs in Developing Countries: Findings —
Arvis et al, 2013

2. Trade costs in developing countries are much higher than in
developed countries, and they are falling more slowly
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Trade costs in Developing Countries: Findings —
Arvis et al, 2013

3. Trade costs in agriculture are much higher than trade costs in
manufacturing in all income groups, and they are basically static over
time
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Trade costs in Developing Countries: Findings —

4. Differences in policy and geography/culture translate into different
levels of trade costs in different regions
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Trade costs in Developing Countries: Findings —

Trade Costs (TC) and TC excluding tariff (NTC) between selected
economies and the United States of America (2007-2010)
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Trade costs in Developing Countries: Findings —
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Trade costs in Developing Countries: Findings —

Region ASEAN-4 | East Asia-3 C':ﬂﬁgla:sci'a SAARC-4 AUS-NZL EU-3 USA
ASEAN-4 75.40% 77.58% 381.31% 125.79% 86.09% 110.22% | 84.35%
(3.08%) (7.71%) (7.94%) (0.74%) | (-11.54%) | (6.58%) | (12.36%)
East Asia-3 77.58% 51.83% 220.76% 124.88% 80.14% 85.75% 63.03%
(7.71%) | _(-8.46%) | (-12.09%) | (1.85%) | (-14.21%) | (-5.59%) | (-1.36%)
North and Central Asia 381.31% 220.76% | 141.27% | 261.12% 295.77% | 165.83% | 191.13%

(7.94%) | (-12.09%) | (0.47%) | (-13.15%) | (-14.39%) | (-4.86%) | (3.46%)

SAARC-4 125.79% 124.88% 261.12% | 104.96% | 127.04% | 115.22% | 107.84%
(0.74%) (1.85%) | (-13.15%) | (-0.65%) | (-8.08%) | (5.96%) | (8.26%)

AUS-NZL 86.09% 80.14% 295.77% 127.04% 102.07% | 89.70%
(-11.54%) | (-14.21%) | (-14.39%) | (-8.08%) (-5.90%) | (-4.67%)

EU-3 110.22% 85.75% 165.83% 115.22% 102.07% | 45.93% | 67.19%

(6.58%) (-5.59%) (-4.86%) (5.96%) (-5.90%) (-0.38%) (1.07%)

USA 84.35% 63.03% 191.13% 107.84% 89.70% 67.19%

(12.36%) (-1.36%) (3.46%) (8.26%) (-4.67%) | (1.07%)

*Data analysis by ESCAP. Percentage changes in trade cost between 2001-2004 and
2007-2010 are in parentheses. Trade costs shown here exclude tariffs. 49
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Region ASEAN-4 | East Asia-3 c':ﬁ;trmscila SAARC-4 AUS-NZL EU-3 USA
ASEAN-4 75.40% 77.58% 381.31% 125.79% 86.09% 110.22% | 84.35% |‘
(3.08%) 7.71%) | (7.94%) (0.74%) | (-11.54%) | (6.58%) | (12.36%)
East Asia-3 77.58% 51.83% 220.76% 124.88% 80.14% 85.75% 63.03%
(7.71%) | (-8.469%0) | (-12.09%) | (1.85%) | (-14.21%) | (-5.59%) | (-1.36%)
North and Central Asia 381.31% 220.76% | 141.27% | 261.12% 295.77% | 165.83% | 191.13%
(7.94%) | (-12.09%) | (0.47%) | (-13.15%) | (-14.39%) | (-4.86%) | (3.46%)
SAARC-4 125.79% 124.88% 261.12% | 104.96% | 127.04% | 115.22% | 107.84%
(0.74%) (1.85%) | (-13.15%) | (-0.65%) | (-8.08%) | (5.96%) | (8.26%)
AUS-NZL 86.09% 80.14% 295.77% 127.04% 102.07% | 89.70%
(-11.54%) | (-14.21%) | (-14.39%) | (-8.08%) (-5.90%) | (-4.67%)
EU-3 110.22% 85.75% 165.83% 115.22% 102.07% | 45.93% | 67.19%
(6.58%) (-5.59%) (-4.86%) (5.96%) (-5.90%) | (-0.38%) | (1.07%)
USA 84.35% 63.03% 191.13% 107.84% 89.70% 67.19%
(12.36%) | (-1.36%) (3.46%) (8.26%) (-4.67%) | (1.07%)

*Data analysis by ESCAP. Percentage changes in trade cost between 2001-2004 and
2007-2010 are in parentheses. Trade costs shown here exclude tariffs.
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Recent breakthrough —
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Explaining trade costs —

* From a policy perspective, it is important to break trade costs down
into their component parts

- Which sources of trade costs are the most important in
terms of determining the overall pattern observed across
countries?

- What sorts of policies would be most effective in lowering
trade costs and reducing the relative isolation of many low income
countries?

« Econometric estimation becomes necessary at this point: we use a

model with trade cost variables to explain the observed pattern of
trade costs across countries
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Explaining trade costs —

* Factors included in the trade cost model are:

-> Distance

- Common border

- Common language

—> Existence of a colonial relationship
- Common colonial heritage

- Once part of the same country

- Tariffs

- Membership of the same RTA

- Exchange rate

—> Liner shipping connectivity (UNCTAD)
—> Air connectivity (Arvis and Shepherd)
—> Logistics Performance Index

- Cost of starting a business

» We estimate the models for a single year for all countries, in agriculture and
manufacturing sectors



Explaining trade costs —

ent:ry cost

|
exchange rate
|

- tariff
same ¢W

| .
common cqlonlz
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*the amount of increase in trade costs (measured in standard deviations) that is
associated with a one standard deviation increase in each independent variable



Explaining trade costs —

Covarlance

Cost of Starting a..
Loglstlcs Parformance..
Alr Connecthvity
Liner Shipping..
Exchange Rate
RTA
Tarlffs
Same Country
Common Colonlzer -|

Colony

Common Language.. I

Common Language..

Common Border
Digtance

0 -] 10 18 20 26 30 35
* the proportion of the observed variation in trade costs that is accounted for by

each independent variable, after controlling for the influence of the other
independent variables 55



Explaining trade costs —

Contribution of natural barriers, behind-the border facilitation and
trade-related practice to trade costs

Tariff Trade Costs 0-10%*
60- Direct Behind- & At-the border Trade Costs

90%0* Availability/use of ICT Services

Business (Regulatory) Environment

Policy-Related Maritime Connectivity/Services

Non-Tariff Trade Costs

Other Trade Costs

52-57% *Indirect cost of trade procedure
*Currency fluctuation

*Other non-tariff barriers

Natural Trade Costs
(Geographical and Cultural
Factors)

* Tllustrative based on casual observation of the data only. Natural trade costs for landlocked countries may be outside the
range shown for natural trade costs.

* Improving access to efficient maritime services (liner shipping connectivity) as well as to information and
communication technology facilities are essential to making progress.

* Given limited resources available, focusing on improving the overall business environment may be often more effective
in facilitating trade than implementing soft measures solely targeted at speeding up movement of goods between factory and
the port.
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Recent breakthrough —

YA\ I What is Trade Costs ?

ESCAP-WB Trade Cost Database : Definition

ESCAP-WB Trade Cost Database : Data Source

m Trade costs in developing countries: Findings

Explaining trade costs
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Conclusion

» Joint project between UNESCAP and the WB

« New dataset on international relative to intra-national trade
costs:

- 178 countries

- 2 macro-sectors (manufacturing and agriculture)

- 1995-2010 (earlier years available on request)

* Online now at: http://www.unescap.org/tid/artnet/trade-
costs.asp or on the World Bank website

« Full details available in working paper (PRWP No. 6309, Jan.
2013, or ARTNeT WP No. 121, Dec. 2012)
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Conclusion

Key findings:

1. All-inclusive trade costs more than an order of
magnitude higher than tariff rates

2. Trade costs in developing countries much higher than in
developed countries, and falling more slowly

3. Trade costs in agriculture much higher than trade costs
in manufacturing in all income groups, and static over
time

4. Very different levels of trade costs in different
developing regions

5. Often cheaper for developing countries to trade with
far-away developed countries than to trade with
neighbors

6. Geography not the only factor responsible for the

relative isolation of developing countries (i.e.; higher
trade costs): policy also matters o



Conclusion

Note for Asia and Pacific perspective::
From higher to lower trade costs in A-P:

Central Asia = South Asia > Southeast Asia =
East Asia (excluding Mongolia)
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Conclusion and way forward

« Some preliminary implications:

- Streamlining trade procedures (narrow TF), maritime
connectivity and logistics most important policy areas for moving
forward on trade costs

- East Asia and the Pacific may provide an important stock of
best practice in the developing world when it comes to reducing
trade costs

- To successfully reduce trade costs, action necessary on a
number of fronts at once—a broad agenda is appropriate

- Sectoral focus (on agriculture) of technical assistance/capacity
building on trade facilitation may be effective approach

- Particular attention needed on reducing intra-regional trade
costs
» The analysis of trade costs provide a useful starting point in
engaging with countries on their trading environment... other tools
(micro-level) needed to identify actual bottlenecks and develop
solutions

- E.g., ESCAP-UNECE UNNEXT Business Process Analysis Guide &2



Conclusion and way forward

* A lot of room for improvement in trade facilitation

« Important to take a holistic approach to facilitating trade
- Many components to trade costs
- Availability and quality of logistics infrastructure and services a
key component
- Goal is to make the best possible use of existing hard
infrastructure
- Use of modern ICT also one of the keys - Paperless trade

» Sectoral focus of trade facilitation initiatives should be considered
(e.qg., agriculture)

 Micro-level trade facilitation performance monitoring systems needs to
be developed
- e.g., Standardized & Regular Trade Process Analyses of key
products
- to form the basis of national/sub-regional TF action plans



Conclusion and way forward

Way Forward:

 Continuous updating of the database

« Deepen analysis on agricultural trade cost

 Explore ways to breakdown the “all-inclusive” trade cost measure
into components (isolate the “policy-related” component in
particular)

» Improve on the trade cost models to include more factors

» Calculate trade costs at a more disaggregated level & add service
sector

 Include more developing countries (particularly LDCs and LLDCs in
the database)
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How to Access Trade Cost Data

0 G O to Economie and Social Commission for Asia and the Pacific

About ESCAP Executive Secretary our Work Partners Research & Data Media Centre Events
WWW.unescap.org -- —

Asia-Pacific Trade and Investment Report 2012

Global economic uncertainty coupled with weakening demand and limited

progress in reducing trade barriers has led to a fall in export and impart growth in
the region during 2012, Regional trade issues, performance indicators and up-to-
date statistics are outlined in the Asia-Pacific Trade and Ihvestment Report 2012.

[ resanore g

Disaster Risk : ; LCTOL L ; ; Social
- £ Enwvironment : Communications : Macroeconomic
Reduction Development
Technology

Transport

e CI iCk ESCAP News Highlights Events
Regional International Women’s Day Commemoration Spotlights e Expert Group Meeting on
T rad e an d I nvestm e n t Stories of Survival e Enhancing Regional

Connectivity through Trade
and Investment: Towards
Regional Arrangements for the
Facilitation of Cross-border
Paperless Trade

8 Mar 2013
Four women who have overcome
their history as victims of violence,
and turned that pain into advocacy
for others, tald their stories to the

13 Mar 2013 to 14 Mar 2013

uests at the United Mations
ngENaﬂCE of International Asia-Pacific increasingly affected Bangkok, Thailand

Women's Day in Bangkok by global economic slump, says

ESCAP Regional Preparatory Meeting
14 Dec 2012 | [ Press Release for the Asian and Pacific
Energy Forum

Vientiane Consensus renews commitment to integrating
landlocked developing countries with region’s growth
momentum

14 Mar 2013 to 15 Mar 2013
Bangkok, Thailand
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How to Access Trade Cost Data

UNITED NATIONS

il
" 2 Contact
Economic sad Social Camamission fur Asia snd the Paific
s [ | @
= More Optionz | Search Tips

About us [+]

Homepage

Areas of focus
Doha Development Agenda

Regional Trade Agreements

de Faciltation

= Investment Promotion and
Facilitati

What we do
Databases and Resources

Project:

= Recent and upcoming activities
Calendar of meetings

Our regional institutions UNNEXT Capacity Building Workshop on Electronic Meszage Development for Single Window
APCAEN (Beijing} Environment in Mongolia, 30 November-2 December 2011, Ulaanbaatar, Mongolia

» Regional Metwork Meeting on Foreign Direct Investment (FDI) in Least Developed Countries,
Landlocked Economies and Countries with Economies in Transition in Asia and the Pacific, 1
Related links December 2011, Bangkok, Thailand
. C e us i # Seminar cn the future direction of APT. ecember 2011, Seoul, Republic of Kerea

ontact * WIPO-ESCAP Regional YWorkshop on Reszearch on Intellectual Preperty (IP) Economics and

Policy, 8-9 December 2011, Bangkek, Thailand
o} * WTO/ESCAP Advanced Government Procurement for Asian Ecenomies, 20-22 December

. 2011, Bangkek, Thailand
and Investment ¥ Basbeuents

Click
ARTNeT

Bangkok, Thailand

RNeT

Home

About ARTHeT

ARTNeT Publications

Databases 1
B -

Events

Training

Publication Search

Useful links

Home iz UNESCAP 2 Site map :: Contact

An Initiative of

@ESCAP

e ey A e e

Asia-Pacific Research
and Training Network on Trade

Recent events New publications Calls

Special Lecture : the Role of Developing Countries in Global Governance by Prof. Peter Lioyd,

Thursday 8 February 2012, 10.30-12.00 at Meeting reom B, 1st Floor, UNCC

* ARTNeT/RIS Capacity Building Workshop on Use of Gravity Modeling, 8-11 November 2011, RIS, New
Delhi, India

v Training on Evidence-bazed Policy-making in Trade and Investment, 26-29 July 2011, Bangkok,
Thailand

T Symposgium T

wards a Return of Industrial Policy?” 25-26 July 2011, UNCC, Bangkok
bal Governance after the Failure of Doha and IGC Climate Change
Megotiations” by Professor Peter Lloyd, Wednesday 23 February 2011, 10.30-11.30 hours, Trade
and Investment Division, ESCAP, 4th Floor, Block B (TID meeting room)

:: ARTHeT Database of Trade Publications

Please choose Trade Focus Area’ for specific search

Trade Focus Area: Check box to include related publications from other

‘AII Trade Focus Arsa V‘ il Trade Focus Area’

Keyword Searchin

\ | Al fields v
Type of Publication : Year:

All'Years v @

Click
Database
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How to Access Trade Cost Data

http:/

Asia-Pacific Research

.unescap.org/tid/artnet/database.asp

Home 2 UMEZCAP = Site map = Contact

An Initiative of
UNITED NATIONS

L and Training Network on Trade S LOUAL

Home

About ARTNeT
ARTNeT Publications
Databases

Events

Training

Publication Search

Useful links

Databases

ARTMeT actz az an information repostory providing & linkage to international organizations
zuch as the International Trade Centre, UMCTAD, and the WTO, which in turn facilitate
researchers’ acceszs to trade data and trade analyziz toolz. ARTMeT alzo builds trade
research capacty through facitating access to relevant trade and investment related
databazes. In addition to the ARTReT Trade Publications Databasze, ARTMeT supports the
development of the trade performance indicators component of the Asia-Pacific Trade and
Investment Agreement Database (APTIAD).

o Gravity Modeling Database
# Trade costs
s APTIAD

http://www.unescap.org/tid/artnet/trade-co

.asp
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http://www.unescap.org/tid/artnet/trade-costs.asp

>
RTMaT

Home

g

About ARTNeT
ARTNeT Publications
Databases

Events

Training

Publication Search

Useful links

Asia-Pacific Research
and Training Network on Trade

Home 2 UME=CAP = Site map o Contact

An Initiative of

ESCAP-World Bank Trade Cost Database

[Global version izsued December 20127

The ESCAP Trade and Investmert Divizion, in support to the ARTMeT research programime on trade
facilitation, intisted development of a hilsteral trade cost databasze in 2010 in an effort to increase
understanding of the cost of trading between countries in &sia and the Pacific and beyond. The
trade cost measure, based on Mowy (20127, iz & comprehensive all-incluzive measure based on
micro-theory and calculated using macro-economic data, praviding an aternative measzure of trade
facilitation performance. Following release of a first version of the database in 2000 using trade
and 0P data, [1] an improved and expanded version 2 was released in December 2011 - based
on grozs output data and providing sectoral trade cost estimates for about 100 countries [2]

I late 2011, United Mations ESCAP and the Wiorld Bank WWE) joined hands to develop & common
standard methodology for calculsting comprehensive international trade costs and provide the
rezearch and policy community wwith & global reference. The resulting ESCAPWorld Bank Trade
Cost Database covers 178 courtries and iz availahle belowy, as well az on the WB website [3]

EZCAP-World Bank Trade Cost Database [stata file]
ESCAPAorld Bank Trade Cost Database (2005-201 07 [excel]
Metacsta

=zer Maote

Mote: Earlier versions of the databases are availahle upon request to the authaors.

UNITED NATIONS
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http://data.worldbank.org/data-catalog/trade-costs-dataset

English  Espaiiol Francais Pyccromi o &FX

THE WORLD BANK
@ Working for a World Free of Poverty Q G0

ABOUT DATA RESEARCH LEARNING PROJECTS & OPERATIONS PUBLICATIONS COUNTRIES TOPICS

Data

By Country | By Topic | Indicators | Data Catalog @ Microdata @ Blog News | About | For Developers = Products

Thiz page in English

Trade Costs Dataset @ sHare

The Trade Costs Dataset provides estimates of bilateral trade costs in agriculture and
manufactured goods for the 15995-2010 period. It is built on trade and production data collected in
178 countries. Symmetric bilateral trade costs are computed using the Inverse Gravity
Framework (Novy 2009), which estimates trade costs for each country pair using bilateral trade
and gross national output.

Resources

Mat available inthe AP

Pririt

Type Global
Periodicity Anral
Coverage Al Courtries
Humber of economies 178

Start date 1893

End date 2mo
Update frequency Annual

Last update 20112

Source/Citation The Wiarld Bank UMESCAP Trade costs Databasze.
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Exercises —

« For gravity model, Poisson Pseudo Maximum Likelihood (PPML) is
used (Silva and Tenreyro, 2006)

» ppml [dependvar] [indevarl indevar2 indevar3 ....], option
» recommended option: cluster()

» ppml is the same as poisson [dependvar] [indevar], robust so
robust has taken into account

» recap:
» robust takes care of heteroskedasticity
» cluster takes care of correlation within groups
 For panel data, run the model with dummies
» quietly tab [variable], gen(dum)
» ppml [dependvar] [indevar1 2 3 .... dum1 2 3 ], option



Exercises —

e Use dum* to includes all dummies.

« Stata automatically drop one dummy so there would be no perfect
collinearlity

 Trade cost by construction is greater than zero
* reg [dependvar] [indevarl indevar2 indevar3 ....], option
» option to make OLS to GLS: robust cluster()
» recap (again):
» robust takes care of heteroskedasticity
» cluster takes care of correlation within groups
 For panel data, run the model with dummies
» quietly tab [variable], gen(dum)
» reg [dependvar] [indevar1 23 ....dum 1 2 3 ], option



Exercises —

« For trade cost model, generalized least square (GLS) is used
 Trade cost by construction is greater than zero
* reg [dependvar] [indevarl indevar2 indevar3 ....], option
» option to make OLS to GLS: robust cluster()
» recap (again):
» robust takes care of heteroskedasticity
» cluster takes care of correlation within groups
 For panel data, run the model with dummies

» quietly tab [variable], gen(dum)



Thank you

Contact:

Yann Duval
Chorthip Utoktham

duvaly@un.org
utoktham@un.org
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Appendix

Trade cost in comparative perspective
— Trade costs by income group

— Trade costs by region

— Manufacturing vs. agriculture

— Trade costs over time

Derivation of trade costs equation
Comparison with other measures
TID staff working paper: SWP 4/11
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Appendix —

Anderson and van Wincoop (2003) derived the micro-founded gravity equation with
trade cost component as;

1o
ViYi[
R L T

(1)

where X; denotes nominal exports from i to j; y, and Y, denotes nominal income from
country i and j respectively; y¥ denotes world income; 0>1 denotes elasticity of
substitution across goods; I, and P, denotes price index of country i and j respectively; t;
denotes bilateral trade costs (as one plus ad valorem term).

Anderson and van Wincoop (2003) defines l1i and Pj as multilateral resistance term as

those price indices incorporate average trade barriers with all other trading partners. Novy
(2009) suggests the expression of intra-national trade as

o
R AT )
%iTyW| TP

where tii becomes intra-national trade costs.




Appendix —

Re-arranging (2) as the product of multilateral resistance term as follows:

o—1
i Wt 1 I yl/y
T
11
Y |9+
i {yl"/yl G ()

In the same analogy, the opposite direction of trade flows in (1) can be written as

1o

(4)

y.V. ..
NI i I |

jioyw TR

Multiply (1) and (4) together and get
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Appendix —

Substitute the result from (3)

2 o-1

YiVi 2 1 o Xii /Yi x--/y-
Xii Xii = WJ i/ ti?—l ) V{ltq—l
)] y tijtji yi/y yj/y ]

o-1 o-1
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'JtJI} _iij :{ i JJJ o
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i i = o

—+

tit--

o-1
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%% i %ij%ji

|
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Then, the product of bidirectional trade costs relative to the product of their intra-national t
rade costs is equivalent to

1
Gijtji [ %iXjj o (5)
Giti | %5%ji

Therefore, geometric average of bilateral trade costs is defined as

(4t 1 1
Ty
1] Ij jI

Tariff-equivalent term is done by deducting one from (6) and thus,

3 2(1 D
T
i jj ij” ji




Appendix —

« How does our methodology compare with other measures that
capture concepts similar to trade costs?

- OTRI: Captures tariffs and NTMs for which data are available
only; does not include other policy factors (trade facilitation,
connectivity, logistics) or non-policy factors (geography, history,
institutions)

- Doing Business: Captures costs between the seller’s factory and
the port only; excludes international transport costs, trade barriers
in the importing country, and other factors that drive a wedge
between prices

- Logistics Performance Index: Also only captures costs between
the seller’s factory and the port; excludes “between the border”
factors, as well as geography, history, etc.

- CIF/FOB ratios: Captures international transport costs only, not
other factors that make it more costly to trade internationally
rather than domestically
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Empirical Analysis: Comprehensive trade costs are modeled as follows

+ Limited guidance to policy makers on which measures or policies they need to change to achieve the goal.
+ Develop a simple model of comprehensive trade cost and them estimate that model to identify which trade-related
policies and other factors affect bilateral CTC the most.

CTC... = Dist ..ﬂlTariff..ﬂ 3 LSCl ﬂ 4 ICT..ﬂ > DirectC ..ﬂ7eﬁ0+ﬂ2CUItij g PemaRiE i
ijt 1) J*Ji ] 1 ]
where,
Dist;; is bilateral distance between trading partners in kilometers
Cult; is a set of dummy variables of cultural distance, which consists of
contig (contiguity) dummy variable indicating “1” if 2 countries are contiguous and “0” otherwise

comlang_off  (common official language) dummy variable indicating “1” if 2 countries shares official language
and “0” otherwise

Tariff; is a geometric average of tariff; and tarif;;

LSCI;; is a geometric average of Isci; (liner shipping connectivity index) and Isci;

ICT; is a geometric average of internetusers_per100ppl, (number of internet users per 100 inhabitants)

and internetusers_per100ppl ;

Doingbiz; is a geometric average of ease of doing business indicators of i and j, which consist of
getloan_creditinfo: depth of credit information index (0-6)
investprotect_disclosure: extent of disclosure index (0-10)
contractenforce_steps: procedure of enforcing contract (number of steps)

DirectC; is @ geometric average of direct monetary cost of moving a container from factory-to-port and

from port-to-warehouse
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Results of CTC and NT-CTC Model Estimations

Model: 1) ) 3) 4)
VARIABLES OLS:CTC:2006 OLS:NT-CTC:2006 PPML:CTC:2006 PPML:NT-CTC:2006
In_dist 0.155%** 0.150%** 0.171*** 0.164%**
[22.62] [23.69] [20.19] [21.55]
contig -0.138*** -0.144%** -0.166*** -0.169***
[-4.793] [-4.952] [-5.233] [-5.323]
comlang_off -0.0205 -0.0182 -0.00432 -0.00296
[-0.986] [-0.876] [-0.139] [-0.0947]
In_tariff_ij_ji_ga 0.579*** 0.635***
[3.275] [3.041]
In_lsci_ij -0.183*** -0.183*** -0.203*** -0.202***
[-18.76] [-18.63] [-16.78] [-16.73]
In_internetusers_perl00ppl_ij -0.0611*** -0.0539*** -0.0633*** -0.0583***
[-6.418] [-5.967] [-5.407] [-5.242]
getloan_creditinfo_ij -0.0203*** -0.0197*** -0.0249*** -0.0244***
[-4.814] [-4.695] [-5.113] [-5.057]
investprotect_disclosure_ij -0.00712** -0.00668** -0.00591 -0.00502
[-2.418] [-2.289] [-1.627] [-1.411]
contractenforce_steps_ij 0.00720*** 0.00637*** 0.00904*** 0.00817***
[3.978] [3.564] [3.677] [3.396]
In_trade_usd_ij 0.0810*** 0.0812%*** 0.0954*** 0.0908***
[3.558] [3.577] [3.249] [3.158]
Constant -0.351* -0.322* -0.547** -0.477*
[-1.888] [-1.715] [-2.228] [-1.960]
Observations 3,320 3,320 3,320 3,320
R-squared 0.569 0.523 0.481 0.441
Clustered SE Country pair Country pair Country pair Country pair
Adj. R-squared 0.567 0.522

Note: Dependent variable in (1) and (2) are In(ctc) and In(ctcxtariff) respectively; Dependent variable in (3) and (4) are ctc and

ctextariff respectively
**% 00,01, ** p<0.05, * p<0.1
t-stat. in square brackets
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Contribution of natural barriers, behind-the border
facilitation and trade-related practice to trade costs

1) (2)
“Natural” cost component
§_'"'('3'é'dg'r'éidh'i'é HSEARGS (IR gty s T 1673057
'"C'félﬁii'g'jd'iii/' '('Cfblﬁii(:j)' ....................................................................... o Tee
Common Official language (Comlang_off) 0.1% 0.1%
ARG A T gy g
Non-tariff cost component:
WIS OGSt SBVICEs (I TGgi e PeBo Py
—— LICT services (In_internetusers per100PpL ). . ... .........oovvevveecfurnnnns 2%, D.9%.vuunid
Business regulatory environment
Ease of getting credit (getloan_creditinfo_ij) 3.5% 3.4%
Investor protection (investprotect_disclosure_ij) 1.0% 1.0%
Ease of enforcing contract (contractenforce_steps_ij) 2.4% 1.9%
Direct factory-to-ship/ship-to-warehouse costs (In trade usd ij) 0.8% 0.9%
Total variation explained by Model 56.87% 52.32%
Unexplained variation 43.13% 47.68%

» The need to give highest priority to policies aimed at facilitating access to such services, including support to
maritime infrastructure development and competition policy reforms.

——> + Policies and measures aimed at enhancing ICT infrastructure and services- and their usage through education-
should receive special attention in countries that want to facilitate trade.

> Continued negotiations on reducing tariff rates may still be worthwhile even though tariff rates already came
down significantly since the mid 1990s.



