











Question 22: Export time and cost

Question 25: Import time and cost

Port or airport supply chain? Land supply chain® Port or airport supply chain® Land supply chain®
Distance  Lead time Cost? Distance  Lead time Cost® Distance  Lead time Cost? Distance  Lead time Cost®
(kilometers)  (days) (US$) (kilometers)  (days) (US$)  (kilometers)  (days) (US$)  (kilometers)  (days) (US$)
Qatar 270.02 3.83 855 75.00 2.00 531 75.00 2.29 721 75.00 2.29 354
Romania 774.60 2.00 2,236 300.00 2.00 500 300.00 2.00 1,000 1,024.70 6.35 1,357
Russian
Federation 948.79 3.98 1,310 1,510.95 5.97 1,861 908.56 2.88 1,145 2,056.13 5.67 2,280
Saudi Arabia 75.00 2.29 250 1,250.00 3.00 1,500 — 6.32 274 489.36 493 696
Senegal — 1.41 — — 2.00 — — 2.65 1,000 — — —
Serbia 750.00 2.00 1,000 612.37 1.73 500 750.00 3.00 1,500 1,681.14 3.00 1,732
Sierra Leone 750.00 2.00 2,000 750.00 2.00 2,000 3,500.00 32.00 5,000 — — —
Singapore 224.07 217 422 119.06 2.38 298 75.00 1.78 335 241.03 2.51 409
Slovak Republic 750.00 3.00 1,500 968.25 2.45 1,500 1,250.00 5.00 1,500 968.25 2.45 1,225
Slovenia 300.00 1.00 500 300.00 1.00 250 300.00 2.00 500 300.00 1.00 250
South Africa 499.35 2.28 907 738.63 315 1,873 660.53 3.25 1,516 633.44 4.47 2,667
Spain 1,250.00 4.00 707 1,250.00 4.00 1,500 3,500.00 7.07 707 1,250.00 4.00 1,000
Sri Lanka 75.00 1.32 170 — 1.73 194 75.00 2.45 150 — — —
Sudan 3,500.00 39.00 2,000 1,250.00 6.00 — 2,000.00 5.00 5,000 2,000.00 18.00 5,000
Sweden 300.00 1.00 1,500 3,500.00 3.00 3,000 — — — — — —
Switzerland 256.37 2.61 1,310 474.34 3.00 — 119.06 2.62 1,500 23717 2.00 —
Syrian Arab
Republic 474.34 2.45 150 23717 2.45 250 150.00 3.16 250 512.35 8.49 1,118
Taiwan, China 150.00 1.32 393 188.99 1.26 721 188.99 2.06 500 21213 1.57 500
Tajikistan 75.00 7.00 1,000 — 3.64 1,959 — — — 2,000.00 3.54 2,269
Tanzania 300.00 3.16 2,000 1,062.66 4.00 5,000 300.00 7.07 3,000 774.60 317 3,162
Thailand 75.00 1.59 250 75.00 1.73 250 75.00 2.62 354 75.00 2.00 250
Togo 3,5600.00 — — 1,250.00 8.00 3,000 — — — 1,250.00 7.00 3,000
Tunisia — 173 — — — — 1,250.00 7.00 1,732 — — —
Turkey 367.44 2.19 1,626 849.54 4.05 2,225 512.35 3.83 785 3,188.32 4.32 1,870
Turkmenistan 750.00 3.00 1,500 750.00 3.00 1,500 — — — 3,500.00 3,000
Uganda 612.37 5.48 2,466 1,250.00 8.00 2,000 306.19 13.96 2,236 1,250.00 13.23 3,162
Ukraine 552.60 1.68 1,612 1,224.74 3.16 1,414 750.00 7.00 3,000 1,224.74 3.46 1,225
United Arab
Emirates 428.63 2.46 649 428.62 2.53 551 482.74 2.03 960 536.14 3.45 1,170
United Kingdom — — — 1,040.04 3.68 1,225 281.64 1.89 1,140 — — —
United States 43410 2.82 1,145 483.84 4.78 1,249 783.57 4.04 1,482 633.32 3.82 1133
Uruguay — 3.00 500 — — — — 3.00 500 — — —
Uzbekistan 75.00 1.41 387 300.00 9.48 1,341 300.00 2.00 387 300.00 12.52 618
Venezuela, RB 1,024.70 9.44 3,347 3,500.00 — — 1,024.70 12.05 3,347 — — —
Vietnam 300.00 141 500 2,000.00 8.00 3,000 300.00 1.73 500 — — —
Yemen, Rep. 300.00 31 1,500 407.16 4.48 794 474.34 3.63 1,000 150.00 6.48 —
Zambia — — — — — — 2,000.00 4.00 5,000 — — —

— is not available.

a. From the point of origin (the seller’s factory, typically located either in the capital city or in the largest commercial center) to the port of loading or equivalent (for port/airport), and excluding international shipping (EXW to FOB).

b. From the point of origin (the seller’s factory, typically located either in the capital city or in the largest commercial center) to the buyer’s warehouse (EXW to DDP).

c. From the port of discharge or equivalent to the buyer’s warehouse (DES to DDP).

d. Typical charge for a 40-foot dry container or a semi-trailer (total freight including agent fees, port, airport, and other charges).

e. Typical charge for a 40-foot dry container or a semi-trailer (total freight including agent fees and other charges).
Source: Logistics performance survey data, 2009.
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Question 31: Question 32:

Question 27: Question 30: Physical Multiple
% of shipments Clearance time (days)* inspection inspection
meeting quality Question 28: Question 29: - - -
criteria Number of agencies Number of documents Without With % of % of shipments
physical physical import physically
% of shipments Imports Exports Imports Exports inspection inspection shipments inspected
Afghanistan 84 4.91 5.09 4.54 4.71 3.04 175 6 4
Algeria 59 4.50 3.00 10.50 9.00 2.00 4.47 61 2
Argentina 93 3.57 2.33 414 3.67 210 3.85 34 4
Austria 92 1.00 1.00 3.00 3.33 0.66 1.32 2 1
Bahrain 88 4.00 3.00 4.00 3.00 1.00 2.00 6 1
Belarus 83 3.00 5.00 6.00 8.00 1.00 3.00 35 18
Bolivia 96 1.50 2.00 5.50 5.00 173 4.58 37 4

Brazil 89 4.21 3.47 4.72 4.06 167 5.47 1 2

Burkina Faso 40 5.00 5.00 4.00 4.00 2.00 3.00 75 35

Cameroon 51 4.00 3.83 4.80 5.00 2.64 3.31 12 4

Central African
Republic — 5.00 8.00 8.00 9.00 — — 50 —

Chile 95 2.00 2.60 3.20 3.60 0.50 1.32 2 4

Colombia 91 4.29 4.57 6.33 5.67 0.79 2.04 21 3

Costa Rica 93 5.00 3.00 4.00 3.00 2.00 3.00 18 18
e S
Croatia 62 3.50 3.50 2.50 2.50 0.50 0.50 3 18
CemRedle — 10003028 0% ez 1
Denmark 92 2.00 1.50 3.00 2.00 0.50 1.41 2 1
COomncanfepbie 88 1S 280 200 180 W0 200 w1
Ecuador 91 2.25 1.75 3.75 2.25 1.86 3.13 27 2
CGapAabRe 7265032 4 350 e 2% a4
Equatorial Guinea 40 4.00 3.00 6.00 6.00 4.00 8.00 3 1

Estonia 94 1.67 1.67 2.67 2.67 0.31 1.00 1 1

Finland 91 1.50 1.46 2.82 2.85 0.36 0.60 2 2

Gambia, The 40 5.50 5.00 3.50 3.50 0.50 1.00 37 3

Ghana 69 5.50 5.20 4.80 3.90 2.4 3.41 36 9

Guatemala 78 3.25 3.63 4.38 4.25 1.25 2.34 33 6

CONNECTING TO COMPETE 2010 TRADE LOGISTICS IN THE GLOBAL ECONOMY



Question 31: Question 32:

Question 27: Question 30: Physical Multiple
% of shipments Clearance time (days)* inspection inspection
meeting quality Question 28: Question 29:
criteria Number of agencies Number of documents Without With % of % of shipments
physical physical import physically
% of shipments Imports Exports Imports Exports inspection inspection shipments inspected

Hungary 83 2.00 2.00 2.00 2.00 2.00 4.00 3 1

Indonesia 68 3.67 2.50 5.00 3.50 214 512 1A 3

Iraq 88 11.00 11.00 11.00 11.00 1.00 2.00 50 50

Israel 88 5.00 3.00 5.00 3.00 0.50 2.00 3 1

Japan 92 1.67 2.00 3.67 3.33 0.79 1.26 3 2

Kazakhstan 95 471 419 5.44 741 1.62 1.74 42 21

Korea, Rep. 92 2.00 2.50 3.00 3.00 0.63 1.00 3 5

Kyrgyz Republic 76 4.38 4,64 5.21 5.90 0.80 0.56 12 2

Lebanon 83 4.33 4.33 5.00 5.00 3.68 3.91 22 4

Lithuania 90 2.00 1.67 3.33 2.67 0.40 0.63 14 1

Malaysia 7 3.00 2.86 3.17 2.67 0.74 2.08 6 3

Mali 40 2.00 3.00 4.00 5.00 2.00 3.00 75 3

Mexico 86 2.57 2.57 414 3.00 0.87 2.32 26 2

Morocco 93 4.33 4.33 4.33 4.00 0.40 0.79 16 1

Myanmar 59 4.00 5.00 5.00 6.00 2.00 3.46 50 15

Nepal 57 7.50 6.00 8.50 8.00 1.00 1.4 22 3

New Zealand 63 2.67 2.67 3.33 3.33 0.50 1.26 2 1

Nigeria 68 7.75 8.00 7.75 6.75 3.81 6.40 61 9

Pakistan 83 3.80 4.20 540 7.60 3.58 6.75 64 6

Peru 91 1.83 2.00 4.80 4.00 174 3.65 12 5

Poland 80 2.56 1.44 3.78 2.44 0.79 1.42 5 3

Romania 88 1.67 2.00 4.00 433 1.00 1.59 7 1

Saudi Arabia 87 3.00 3.50 5.50 4.00 3.98 7.61 66 3
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Question 31: Question 32:

Question 27: Question 30: Physical Multiple
% of shipments Clearance time (days)* inspection inspection
meeting quality Question 28: Question 29:
criteria Number of agencies Number of documents Without With % of % of shipments
physical physical import physically
% of shipments Imports Exports Imports Exports inspection inspection shipments inspected

Serbia 93 2.50 1.00 3.00 2.00 1.00 1.41 15 1
Seralor 8600 600 400 400 200 300 751
Singapore 82 2.57 2.43 2.29 1.86 0.50 122 2 1
SoakRewdlc 97 01003003000 0031
Slovenia 83 2.00 1.00 2.00 2.00 0.50 0.50 6 1
A 90308 32 s® 3000252
Spain 90 3.00 3.00 2.67 2.33 0.50 2.83 4 1

Sudan 93 11.00 11.00 9.00 5.00 1.00 3.00 3 3

Switzerland 92 1.00 1.00 2.00 2.00 0.31 0.40 2 1

Taiwan, China 91 1.40 1.20 3.20 2.40 0.57 1.25 5 1

Tanzania 68 4.00 4.00 4.67 3.67 3.27 311 7 1
Thaens et 225 A5 38 26 07 de 91

Togo 100 4.50 4.00 3.00 2.50 0.71 2.45 9 18
Twisa & sS 280 8% 30 200 44 03

Turkey 83 3.44 3N 5.67 6.22 1.36 3.06 16 6
Twkmensen 400 50 700 80 200 80 & 3

Uganda 59 6.00 3.50 5.00 3.00 3.87 7.48 75 1
Wkane s 63 50 78 600 1% 22 &8

United Arab

Emirates 81 2.43 2.86 4.43 443 0.74 1.37 4 1

United States 81 2.75 2.20 3.53 2.81 0.69 215 3 2

Uzbekistan 7 414 412 4.56 4.47 2.87 1.50 49 4

Vietnam 89 5.50 3.00 6.50 5.50 1.4 3.46 42 4

Zambia 40 2.00 2.00 4.00 4.00 1.00 3.00 3 1

— is not available.
f. Time taken between the submission of an accepted customs declaration and notification of clearance.
Source: Logistics performance survey data, 2009.
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APPENDIX

The LPI methodology

The multidimensional nature of logistics makes
measuring and summarizing performance across
countries a challenge. Information on time and
costs associated with some important logistics
processes—such as port processing time, time to
clear customs, and transport—provides a good
starting point, and in many cases is readily avail-
able. But this information, even when complete,
cannot be easily aggregated into a single, consis-
tent, cross-country dataset because of essential
differences in the supply chain structure among
countries. Even more important, many critical
elements of good logistics performance—such
as the transparency of processes and the qual-
ity, predictability, and reliability of services—
cannot be assessed using information on time

and cost only.
Respondent demographics

Because these vital aspects of logistics perfor-
mance can best be assessed by operators on the
ground, the Logistics Performance Index (LPI)
relies on a structured online survey of logistics
professionals from the companies responsible
for moving goods around the world: multina-
tional freight forwarders and the main express
carriers. Nearly 1,000 logistics professionals
from international logistics companies in 130
countries participated in the 2009 LPI survey,
a 25 percent increase from 2007—and a testa-
ment to the interest the LPT has generated in the
private sector.

In this context, the location of private oper-
ators assessing the performance of logistics also
reflects the growing importance of trade facili-
tation issues in the developing world: 55 percent
of the respondents are located in middle-income
(45 percent) and low-income (10 percent) coun-

tries, the rest in high-income economies.

The LPI also includes the assessment of
large companies and small and medium-size
enterprises from the logistics sector. Large cor-
porations account for roughly 45 percent of
the responses, including multinational freight
forwarders (34 percent) and global express car-
riers (11 percent). The remaining 55 percent of
the responses in this sample are from small and
medium-size freight forwarders.

It is also important to stress the participa-
tion of knowledgeable senior members of these
companies in assessing the logistics environ-
ment in different countries. Survey responses
come from senior executives (35 percent), area
or country managers (25 percent), and depart-
ment managers (24 percent). Moreover, this
group of professionals is directly involved with
day-to-day operations, not only from company
headquarters but also from country offices. Al-
most 75 percent of respondents are in the coun-
try branch ofhices (39 percent) or corporate or
regional headquarters (36 percent). Only 25
percent of the answers are from personnel from
local branch offices (11 percent) or independent
firms (14 percent).

The majority of respondents (54 percent) are
involved in the provision of all or most logistics
services in their main line of work. These may
include warehousing and distribution, customer-
tailored logistics solutions, courier services, bulk
or break-bulk cargo transport, and less-than-
full or full containers or trailer load shipping.
In contrast, 27 percent of responses come from
companies that base their business model on
full-container or full-trailer load transport (15
percent) or the provision of customer-tailored
logistics solutions (12 percent).

By freight mode, almost 50 percent of the
logistics professionals typically deal with mul-

timodal transport operations. However, other
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modes of transport are also well represented,
such as the maritime (19 percent) and air trans-
portation (17 percent) services. Approximately
half of respondents usually oversee both do-
mestic and international operations; another
30 percent deal exclusively with international
shipping (both exports and imports). Almost 4
0f 10 respondents work in most of the regions in
the world, while the rest concentrate on Europe
(21 percent), Asia (19 percent), and the Ameri-
cas (13 percent).

Constructing the international LPI

The first part of the LPI survey (questions 9-15)
provides the information used to construct the
international LPI. Each survey respondent is
asked to rate eight overseas markets on six core
dimensions of logistics performance. The eight
markets are chosen based on the most important
export and import markets of the country in
which the respondent is located, random selec-
tion, and, in the case of landlocked countries,
neighboring countries that form part of the
land bridge connecting them with international

markets. The method used to select the group

of countries rated by each respondent varies
according to the characteristics of the country
in which the respondent is located (table A4.1).
The international LPI is a summary indica-
tor of logistics sector performance, in the sense
that it combines data on six core dimensions of
performance into a single, aggregate measure.
Since some respondents provide information
on some dimensions but not others, interpola-
tion is used to fill in missing values. They are re-
placed with the country mean response for cach
question, adjusted by the respondent’s average
deviation from the country mean in the ques-
tions that have been answered.
The six core dimensions captured in the LPI
survey are:
o Efficiency of the clearance process, rated
from “very low” (1) to “very high” (5) in
survey question 9.
o Quality of trade and transport related
infrastructure, rated from “very low”
(1) to “very high” (5) in survey question
10.
o Ease of arranging competitively priced
shipments, rated from “very difhicule” (1)

to “very easy” (5) in survey question 11.

- Methodology for selecting country groups for survey respondents

Respondents from low-
income countries

Respondents from middle-
income countries

Respondents from high-
income countries

Five most important export

Respondents from partner countries
y +
coastal countries Three most important
partner countries

Three most important
export partner countries
+
The most important import
partner country
+
Four countries randomly, one
from each country group:
Africa
East Asia and Central Asia

Two countries randomly out of one
list of five most important export
Latin America partner countries and five most
OECD and Europe important import partner countries
less Central Asia +

Four most important export

partner countries
Respondents from Two most im;)rortant import
landlocked countries partner countries

+
Two land bridge countries

Six countries randomly, one

Three most important from each country group:

export partner countries a.  Africa
+ b. EastAsiaand
One most important Central Asia
import partner country c. Latin America
+ d. OECD and Europe

Two land bridge countries
+
Two countries randomly, one

from each country group:

a. Africa and East Asia
and Central Asia
and Latin America

b.  OECD and Europe
less Central Asia

less Central Asia

Source: Logistics performance survey data, 2009.
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o Competence and quality of logistics ser-
vices, rated from “very low” (1) to “very
high” (5) in survey question 12.

o Ability to track and trace consignments,
rated from “very low” (1) to “very high”
(5) in survey question 13.

o Frequency with which shipments reach
the consignee within the scheduled or ex-
pected delivery time, rated from “hardly
ever” (1) to “nearly always” (5) in survey
question 15.

The LPI is constructed from these six indica-
tors using principal component analysis (PCA).
PCA is a standard statistical technique used to
reduce the dimensionality of a dataset. In the
LPI, the inputs for PCA are country scores on
the six questions above, averaged across all re-
spondents providing data on a given overseas
market. Scores are normalized by subtracting
the sample mean and dividing by the standard
deviation prior to conducting the PCA. The
output from the analysis is a single indicator—
the LPI—that is a weighted average of those
scores. The weights are chosen to maximize the
percentage of variation in the original six indi-
cators accounted for by the LPI.

Full details of the PCA procedure are pro-
vided in tables A4.2 and A4.3. The first line of
table A4.2 shows that the first (principal) cigen-
value of the correlation matrix of the six core in-
dicators is greater than one and much larger than
any other cigenvalue. Standard statistical tests
such as the Kaiser Criterion and the eigenvalue
scree plot suggest that it is appropriate to retain
a single principal component to summarize the
underlying data. This principal component is the
international LPI. Table A4.2 shows that the in-
ternational LPI accounts for 88 percent of the
variation in the six original data series.

To construct the international LPI, normal-
ized scores for each of the six component indica-
tors are multiplied by their component loadings
in table A4.3 and then summed. The component
loadings represent the weight accorded to each
of the component indicators in constructing the
international LPI. Since the loadings are simi-
lar for all six indicators, the international LPI
is relatively close to a simple average of the six
component indicators.

- Results of principal component analysis for the international LPI

Variance proportion

Component Eigenvalue Difference Individual Cumulative
1 5.27 4.96 0.88 0.88
2 0.31 0.11 0.05 0.93
3 0.20 0.08 0.03 0.96
4 0.12 0.06 0.02 0.98
5 0.06 0.02 0.01 0.99
6 0.04 0.01 1.00

Source: Authors' analysis.

Component loadings for

the international LPI

Dimension Weight
Customs 0.42
Infrastructure 0.42
International shipments 0.37
Logistics quality and competence 0.42
Tracking and tracing 0.41
Timeliness 0.40

Source: Authors’ analysis.

Confidence intervals

The LPI is a robust combination of the various
dimensions from the international assessments,
built by standard econometric techniques. A
vital part of the LPI dataset is the estimated
80 percent confidence interval calculated for
cach country’s score. The confidence interval is
used to construct upper and lower bounds for
a country’s LPI score. These bounds are then
used to calculate lower and upper bounds on
country rankings. Together, these ranges are
designed to take account of the fact that the LPI
is based on a survey and is therefore subject to
sampling error.*® Confidence intervals and low-
high ranges for scores and ranks are larger for
small markets that have few respondents, which
reflects the greater uncertainty to which these
estimates are subject.

To calculate the confidence interval, the
standard error of LPI scores is estimated across
all respondents for a particular country. The
upper and lower bounds of the confidence in-
terval are then

LPI+ t(O.l,N—l)S
N
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where LPI is a country’s LPI score, IV is the
number of survey respondents for that country,
s is the estimated standard error of each coun-
try’s LPI score, and #is Student’s t-distribution.

The high and low scores are also used to cal-
culate upper and lower bounds on country rank-
ings. The upper bound is the LPI rank a country
would receive if its LPI score were at the upper
bound of the confidence interval rather than
the center. The lower bound is the LPI rank a
country would receive if its LPI score were at the
lower bound of the confidence interval rather
than the center. In both cases, the scores of all
other countries are kept constant.

The average confidence interval on the 1-5
scale is 0.22, or about 7.5 percent of the average
country’s LPI score. On average, this is equiva-
lent to 10 places in the LPI ranking,. It is there-
fore necessary to be cautious in interpreting
small differences in LPI scores and rankings.
Jordan, for example, has a relatively low LPI
ranking (81) but a wide confidence interval due
to a small number of respondents. At the high
point of its confidence interval, Jordan would
have an LPI rank of 56.

When comparing LPI results for 2010 and
2007, it is important to pay attention to the
confidence intervals. The focus should be on
statistically significant changes as indicated by
nonoverlapping low-high ranges, rather than
on simple comparisons of individual scores.
Only when, for example, the lower bound of a
country’s 2010 LPI score is higher than its 2007
upper bound can it be concluded that there has
been a statistically significant improvement in
performance. This approach takes account of
the influence of sampling error in both surveys.

Although representing the most compre-
hensive data source currently available on coun-
try logistics and trade facilitation environments,
the LPI is also subject to important limitations.
First, the experience of international freight for-
warders may not represent the broader logistics
environment in poor countries, where they tend
to coexist with more traditional operators. The
two groups’ interactions with government agen-
cies, as well as service levels, might differ. Sec-
ond, for landlocked or island countries, the LPI
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may capture access problems outside the coun-
try being assessed—for example, transit difficul-
ties. The low rating of a landlocked country such
as Rwanda might not give full justice to its trade
facilitation efforts because they are dependent
on complex international transit systems. And
landlocked countries cannot address transit in-
efficiencies through domestic reforms.

Constructing the domestic LPI

The second part of the LPI survey instrument
is the domestic LPI, in which respondents pro-
vide detailed qualitative information on the
logistics environment in the country where
they work.

For questions 16-21 of the LPI survey, re-
spondents choose one of five categories, in in-
creasing order of performance. In question 16,
for example, they can describe port charges in
their country as “very high,” “high,” “average,”
“low,” or “very low.” As in the international
LPI, these options are coded from 1 through 5.
Appendix 2 displays country averages of the per-
centage of respondents rating cach aspect of the
logistics environment as 1/2 or 4/5.

With a few exceptions, questions 22-35 ask
respondents to provide quantitative informa-
tion on particular aspects of international sup-
ply chains in their countries, choosing from a set
of responses in a dropdown menu in each case.
When the response indicates a single value, the
answer is coded as the logarithm of that value.
When the response indicates a range, the an-
swer is coded as the logarithm of the midpoint
of that range. For example, export distance can
be indicated as fewer than 50 kilometers (km),
50-100 km, 100-500 km, and so forth, so a re-
sponse of 50-100 km is coded as log(75). Full
details of the coding matrix are available on
request.

To produce country scores, responses in log-
arithms are averaged across all respondents for
agiven country and the result is exponentiated.
This method is equivalent to taking a geomet-
ric average in levels. Scores for regions, income
groups, and LPI quintiles are simple averages of
the corresponding country scores.



APPENDIX

Comparing the international
LPI with other indicators

A number of other indicators on trade facilita-
tion and logistics are now available. It is use-
ful to highlight the similarities and differences
between the Logistics Performance Index
(LPI) and these indicators. While designed
for different purposes and measuring differ-
ent dimensions of performance, these indexes
broadly correlate in their relative rankings of
countries.

Why logistics performance matters

Extensive empirical evidence links logistics per-
formance, as measured by the World Bank’s
LPI, with important economic outcomes, such
as the level of trade integration.

For example, Hockman and Nicita use a
standard gravity model of international trade
to show that a higher LPI score is strongly as-
sociated with increased bilateral trade.*” Both
the LPI and the World Bank’s Doing Business
trade cost data are important determinants of
international trade flows because they capture
different aspects of the international supply
chain. Based on a counterfactual experiment,
Hoekman and Nicita conclude that increasing
logistics performance, as measured by the LPI,
in low-income countries to the middle-income
average would boost trade by about 15 percent.
Reducing the trade costs measured by Doing
Business in the same way would boost exports
by about half as much (7 percent). Both effects
are much greater than those from liberalizing
traditional trade barriers, however. Reducing
tariffs to 5 percent would increase trade by only
6 percent, and reducing the tariff equivalent of
nontariff measures to 10 percent would result in
an 8 percent trade gain.

Mirza uses econometric methods to ob-

tain an estimate of the sensitivity of bilateral

trade to the LPI and then conducts simulations
using the Global Trade Analysis Project model
of the world economy.’® The model shows that
reducing the gap between the logistics scores
of countries in Sub-Saharan Africa and those
of countries in South Asia and Latin America
would require a very large increase in border-
related capital investments (400 percent). But
the economic benefits far outweigh these costs,
with Sub-Saharan African countries likely to
enjoy substantial increases in economic welfare
from this kind of investment program. More-
over, the nondiscriminatory nature of logis-
tics sector reforms means that they result in
significant trade creation and very lictle trade
diversion.

One area that can be explored further is the
potential for logistics upgrading to affect dif-
ferent economic sectors in different ways. One
sector that might be particularly sensitive to the
quality of logistics is trade in parts and compo-
nents. These products are traded within inter-
national production networks in which speed
and reliability of delivery are vital. Networked
production relies heavily on efficient and cost-
effective logistics services to spread production
across multiple countries and reduce inventory
carrying costs to a minimum.

Figure A5.1 shows a strong, positive asso-
ciation between logistics performance and the
share of parts and components in total exports.
A higher trade share in parts and components
indicates stronger involvement in international
production networks, as well as a higher degree
of specialization in that sector. Should more de-
tailed research confirm these associations, that
would provide another strong reason for coun-
tries to upgrade logistics performance: the wide-
spread desire for further and deeper integration
in internationalized production.
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Figure A5.1 | Relation of the share of parts and components in total exports and the LPI score
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Note: Export shares are constructed as the value of parts and components exports divided by the value of total exports. Data are for 2008, sourced from Comtrade via WITS. The
parts and components sector is defined using the classification in appendix 1 of Kimura, Takahashi, and Hayakawa (2007).
Source: Logistics performance survey data, 2009, and United Nations Commodity Trade Statistics Database (Comtrade), http://comtrade.un.org/db.

The LPI and other
international indicators

The LPI is the first international benchmark-
ing tool focused specifically on measuring the
trade and transport facilitation friendliness of
countries. It complements other international
data collection efforts and trade facilitation
benchmarking exercises by focusing exclusively
on logistics and assessing performance using
a holistic approach grounded in global supply
chain analysis. It measures some of the critical
factors of trade logistics performance, includ-
ing the quality of infrastructure and logistics
services, the security of property from theft and
looting, the transparency of government pro-
cedures, macroeconomic conditions, and the
underlying strength of institutions.

The World Economic Forum’s Global Com-
petitiveness Report features the Global Competi-
tiveness Index (GCI), a composite index based
on macro and micro data as well as interviews
with key business and socictal stakeholders fea-
turing the 12 pillars of competitiveness.”! It
contains detailed profiles of 125 economies and
data tables with global rankings covering more
than 100 indicators in nine areas: institutions,
infrastructure, macroeconomy, health and pri-
mary education, higher education and train-
ing, market efficiency, technological readiness,
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business sophistication, and innovation. Several
indicators are directly relevant to trade facilita-
tion and logistics.

The World Economic Forum’s Global En-
abling Trade (GET) Index, like the LPI, is an
aggregate indicator constructed from a range
of original data but focuses not on logistics but
on the broader trading environment in a coun-
try.>? Nonetheless, the association between the
LPI and GET Index is very strong (correla-
tion coefhicient = 0.85; figure AS5.2). The GET
Index is based on more than 50 individual data
series—the five drawn from the 2007 LPI in-
troduce some degree of correlation by construc-
tion. But LPI data play a smaller role than other
sources used to construct the GET Index. The
strong correlation between the two cannot be
explained solely by construction but instead
suggests that logistics are vital to facilitating
trade.

The World Bank and International Finance
Corporation’s Doing Business project also col-
lects extensive data on trade facilitation to pro-
vide objective measures of business regulations
and enforcement. Doing Business 2009 presents
quantitative indicators on business regulations
and the protection of property rights that can
be compared across 175 economies and over
time.>* For example, the Doing Business Trad-

ing across Borders topic focuses on red-tape



Figure A5.2 | Relationship of Global Enabling Trade Index 2009 and 2010 LPI
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Source: Logistics Performance Index, 2010, and World Economic Forum 2009b.
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Figure A5.3] Doing Business trade facilitation data and LPI 2010
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Note: Trading Across Borders rank is calculated as the average rank across the six indicators: number of documents (export and import), time (export and import), and cost

(export and import).

Source: Logistics Performance Index, 2010, and World Bank and International Finance Corporation 2010.

obstacles to the movement of goods across bor-
ders and the case of export and import for small
and medium-size enterprises by looking at such
things as the number of documents and signa-
tures for imports and exports. Unlike the LPI,
Doing Business collects only objective measures
of the trade facilitation environment, such as
the number of documents and days required for
export and import transactions and the cost of
each transaction.

Even though the data collection approaches

are very different, the two datasets have a

significant overall association, as shown by a
plot of 2010 LPI ranks against average country
rankings across the six Doing Business trade fa-
cilitation indicators (figure AS.3).

Another important difference between the
two datasets is how they define time to import
or export, resulting in values differing by almost
an order of magnitude (figure A5.4). The LPI
concept of time is that of the lead time between
two events in the supply chain (for example,
from factory to free carrier at port of loading).

Doing Business aggregates the time spent on
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Figure A5.4] Doing Business import time versus LPI lead import time (median) for port/airport

M | Pl 2010—lead import time (median) for port/airport, days M Doing Business 2009—import time, days
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Source: Logistics performance survey data, 2009, and World Bank and International Finance Corporation 2010.

- Correlation matrix of Doing Business and LPI time data

LPI export LPI export

Doing Doing
LPI import LPl import Business Business

LPI score time (port) time (land) time (port) time (land) export time import time
LPI score 1
ponan
hrpn'eez‘lgﬂg) -0.39 0.30 1
hﬂ;’?ﬁ;ﬁ 009 0.20 0.26 1
hf;'e'rﬂggg) ~0.48 0.50 0.79 0.32 1
E;;’;?ﬁfnfie“ess 066 0.6 0.48 0.05 0.48 1
Doing Business ~0.62 0.22 0.48 0.08 0.48 0.96 1

import time

Source: Logistics performance survey data, 2009, and World Bank and International Finance Corporation 2010.

red tape and other procedures, including before
or after the actual movement of goods captured
in lead time.

A more detailed comparison of the two data-
sets discloses significant associations between
them in some important areas of trade facilita-
tion. For instance, their respective measures of
import and export documents have a correlation
coefficient of around 0.50. But the transactional

CONNECTING TO COMPETE 2010 TRADE LOGISTICS IN THE GLOBAL ECONOMY

concepts underlying the two datasets are very
different, meaning that individual data points
can vary considerably from one to the other. For
example, table AS.4 shows a much stronger asso-
ciation between Doing Business time data and
the corresponding figures from the port/airport
supply chain portion of the LPI data. The same
is true for export and import cost data, with

very similar coeflicients of correlation.
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The web-based survey questionnaire was offered in five
languages—English, French, Spanish, Chinese, and Russian—
enabling respondents to provide their assessment in their most
familiar language.

For example, air freight, container shipping, and contract logistics
or so-called third/fourth party logistics providers.

Ojala 2009.

Paul Makillie characterizes this network as “the physical internet”
(The Economist, June 15).

World Bank 2009c.

These new concerns are particularly important in a world of low
inventories, just-in-time management, and global value chains
(see Memedovic and others 2008).

The methodology developed by Murphy, Daley, and Dalenberg
(1993)—using a survey format, a 2-point scale, and open-ended
questions—measured the perceived importance and influence of
different component attributes affecting the logistical friendliness
of countries. In a follow-up study by Ojala and Queiroz (2001 and
2004), only those characteristics identified as best encapsulating
logistics performance were included for evaluation.

These interviews were conducted in the context of the Trade and
Transport Facilitation Audits performed by the World Bank and
others (Raven 2001) and contributed substantially to refining the
methodology.

In both the 2007 and 2010 versions of the LPI, statistical
aggregation has produced an overall index that is very close to
the simple average of country scores across the six dimensions of
logistics performance.

This was made possible by expanding the country selection
matrix to include new countries, such as the Bahamas, Botswana,
Central African Republic, Congo Democratic Republic, Congo
Republic, Cuba, Equatorial Guinea, Fiji, Georgia, Iceland, Iraq,
Libya, Maldives, Malta, and Turkmenistan. But ten countries
later had to be excluded from the international LPI sample due

to insufficient number of responses or other data reliability
concerns: Belarus, Burundi, Central African Republic, Equatorial
Guinea, Lesotho, Malawi, Mauritania, Morocco, S&o Tomé and
Principe, and Zimbabwe. Serbia and Montenegro, treated as

one country in the 2007 edition, were evaluated as separate
countries in 2010. And one country covered in the 2007 edition,
Timor-Leste, could not be assessed in this edition because of the
absence of survey data.

For the questions on lead time to export (022) and lead time to
import (Q25), the respondents also provided the typical distance
(in km) for each leg of the supply chain they identified as best
describing their work (port, airport, or land). For exports, this
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17.
18.

19.

20.
21.

22,

23.

24,

25.

distance is meant to capture the typical distance from the point

of origin (the seller’s factory, typically located either in the capital
city or in the largest commercial center) to the port of loading or
equivalent (for port/airport), and excluding international shipping,
or to the buyer's warehouse (for land). For imports, this distance
is meant to capture the typical distance from the port of discharge
or equivalent to the buyer’s warehouse (for port/airport) or from
the point of origin (the seller’s factory, typically located either in
the capital city or in the largest commercial center) to the buyer’s
warehouse (for land).

Hallward-Driemeier and Aterido 2009.

Only Belgium, Norway, and Luxembourg were outside the top
ten in 2007, but the first two were in the top 20 in 2007 and
Luxembourg in the top 25.

These counterfactuals are based on an OLS regression with
import lead time, export lead time, and percentage of shipments
that are physically inspected as the dependent variables and the
LPI score as the independent variable.

The best performing landlocked country (countries marked

with a ** are also least developed countries) is Kazakhstan
(second quintile), followed by Uganda**, Uzbekistan, Macedonia,
Paraguay, Serbia, Azerbaijan and Kyrgyz Republic (all belonging
to the third quintile). The rest of the landlocked countries are
located in the two lowest quintiles: Moldova, Niger**, Armenia,
Bolivia, Turkmenistan, Chad**, Lao PDR, and Ethiopia** (fourth
quintile); and Bhutan**, Tajikistan, Botswana, Zambia**, Mali**,
Mongolia, Afghanistan**, Burkina Faso**, Nepal** and Rwanda**
(fifth quintile).

World Bank 2009a.

For the Democratic Republic of Congo, the finding represents
income and not logistics performance because the country has
the lowest gross national income per capita in the sample.

The different size of the two samples—150 countries in 2007
and 155 in 2009—can have a modest influence on changes in
country rankings. But it does not change any conclusions related
to the statistical significance of changes in LPI scores from one
year to the other.

The only backslider is Somalia.

The improvers in the lower middle-income group are China,
Djibouti, Honduras, Philippines, and Syria.

The improvers in the upper middle-income group are Brazil,
Colombia, Costa Rica, Dominican Republic, Kazakhstan,
Lebanon, Mexico, Poland, Russian Federation, and Uruguay.

The improvers in the low-income group are Afghanistan, Chad,
Haiti, Myanmar, Niger, Tajikistan, Tanzania, and Uzbekistan.

The improvers in the higher income group (OECD and non-0ECD)
are Saudi Arabia and the Czech Republic.

Upper bounds for LPI ranks are calculated by increasing a
country’s LPI score to its upper bound while maintaining all other
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country scores constant and then recalculating LPI ranks. An
analogous procedure is adopted for the lower bounds.

Sarley, Allain, and Akkihal 2009.
EWEC 2009.

ECLAC 2008.

APEC Secretariat 2009.

Helble, Shepherd, and Wilson 2009.
World Economic Forum 2009a.
Raballand and Macchi 2008.
lkenson 2008, p. 20.

The relative LPI is obtained by normalizing the LPI score, so that
the Relative LPI=100 x [ LPI -1 ]/[LPI highest —1]. In this way,
the best performer (Germany) reaches the maximum score of
100% (Germany), and the worst performer reaches the minimum
with 11% (Somalia) for the 2010 version.

It is important to note that although the respondents in the LPI
survey are freight forwarders and express carriers, the quality and
competence of service providers is assessed by their competitors.

The most visible initiatives in this area include compulsory
regulatory requirements such as the implementation in 2003 of
the “24h advance manifest rule” and similar Advance (electronic)
Cargo Information requirements for shipments to US ports;

the “100% scanning” program, mandating overseas radiation
scanning and non-intrusive inspection of 100% of all cargo
containers destined for the U.S. by 2012 (these requirements
became U.S. law in 2007).

Donner and Kruk 2009.

All figures are obtained by first calculating responses at the
country level and then averaging the results by quintiles.

LSCI data cover only container shipping. This means that
countries such as Albania, Finland, Ireland, and Norway, which

CONNECTING TO COMPETE 2010 TRADE LOGISTICS IN THE GLOBAL ECONOMY

40.
41.

42.
43.
44,
45,

47.
48.

49.
50.
51.
52.
53.

depend on roll-on/roll-off shipping, score low in LSCI. The LPI
transshipment question, however, includes transshipment by all
types of liner shipping as well as by road and rail. In container
shipping connections covered by LSCI, only 17.2 percent of pairs
of countries are serviced by direct liner shipping services. For 62
percent of pairs of countries, shippers can find container shipping
connections that require only one transshipment, and for 20.8
percent of routes two or more container shipping transshipments
would be necessary (UNCTAD 2009). Containers can also be
transshipped by road, rail, or roll-on/roll-off shipping, which may
reduce the actual number of interchanges.

World Bank 2008a.

For more information on the Malaba project, see the World Bank
East Africa Trade and Transport Facilitation Project, which aims to
interconnect revenue authorities’ information systems along the
northern corridor (www.worldbank.org/projects).

Arvis, Raballand, and Marteau 2007.

World Bank 2009b.

World Bank 2006.

Raballand and Teravaninthorn 2008.

Arvis, Raballand, and Marteau 2007; World Bank 2008a.
Solakivi and others 2009.

Kaufmann, Kraay, and Mastruzzi (2009) apply an analogous
approach to the analysis of governance indicators and are
similarly cautious in their interpretation of differences across
countries and through time.

Hoekman and Nicita 2008.
Mirza 2008, 2009.

World Economic Forum 2009b.
World Economic Forum 2009c.

World Bank and International Finance Corporation 2009.












What is the Logistics Performance Index?

Based on a worldwide survey of global freight forwarders and express carriers, the
Logistics Performance Index is a benchmarking tool developed by the \World Bank that
measures performance along the logistics supply chain within a country. Allowing for
comparisons across 155 countries, the index can help countries identify challenges
and opportunities and improve their logistics performance. The World Bank conducts
the survey every two years.

Technological progress and worldwide trade and investment liberalization are presenting
new opportunities for countries to harness global markets for growth and poverty
reduction. But with the advent of global supply chains, a new premium is being placed
on being able to move goods rapidly, reliably, and cheaply. The ability to connect to the
global logistics web depends on a country’s infrastructure, service markets, and trade
processes. Government and the private sector in many developing countries should

improve these areas—or face the large and growing costs of exclusion.
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This report presents the findings of the second edition of
Connecting to Compete, a report on the new dataset for the
2010 Logistics Performance Index (LPI) and its component
indicators. The 2010 LPI also provides a snapshot of selected
performance indicators in nearly 130 countries, including
expanded information on the time, cost, and reliability of import
and export supply chains, infrastructure quality, performance
of core services, and the friendliness of trade clearance
procedures. The 2010 LPI and its indicators encapsulate the
firsthand knowledge of movers of international trade, collected
amid the economic turmoil of 2008. This information is relevant
for policymakers and the private sector seeking to identify
priorities for reform agendas. Findings include:

e Exceptin high-income countries, the availability and quality
of trade-related infrastructure is a major constraint to
performance—but the specific priorities tend to vary
across countries.

e [Efficient border management and coordination of the
various agencies involved in border clearance is increasingly
important.

e A major challenge for the international community is how
to help the lowest performing countries benefit from an
increasingly open global trading system.





