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Trade Policy Analysis and Modeling in Developing Countries

• Developing countries have increasing interest in applied trade policy 
analysis and modeling.

• Policymakers in these countries want to rely on their own technical 
advisors for estimates of trade and welfare impacts. 

• Trade policy advisors and analysts in most low- and middle-income 
countries are ill-trained and ill-equipped to undertake quantitative analyses 
of trade policy issues.

• This presentation outlines a simple world trade model, implemented in 
Microsoft Excel, that can be applied to numerous multilateral, regional, 
and unilateral trade policy issues as an integral part of trade capacity 
building activities in less developed countries.

(Continue | Return to Outline)



Objective

To develop a relatively compact analytical tool for assessing 
national, regional, and global economic impacts of trade policies 
and practices undertaken unilaterally or in concert by a wide 
variety of industrial countries and developing countries.

(Continue | Return to Outline)

WTSM -- World Trade Simulation Model



WTSM -- A "Price Elasticities" Model of World Trade 

Assumes homogeneous products and perfect competition.

Covers 40 commodities and 89 countries but "scalable" to any finite number 
of commodities and countries.

Presently incorporates 1995-96 trade and protection levels but "updatable" 
to any year for which national or UN/ITC/UNCTAD statistics for trade and 
protection are available.

Solves for equilibrium exchange rates, prices, and international trade by 
commodity and country.

Simulates effects of multilateral, regional, or unilateral changes in tariffs 
and nontariff barriers (NTBs).

Implemented in familiar Microsoft Excel, using relatively easy-to-learn and 
inexpensive VORSIM software for economic modeling.



WTSM

(1) Md
k(i) = Cm

k(i) [ Pm
k(i) ] ηk(i) Import demand

(country i, good k)

Pm
k(i) = (1 + τk(i) )fk(i) [P$k (1 + tk(i) ) / e(i) ]         Import price
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(2)                              Xs
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k(i) = P$k / e(i)                                          Export price

(country i, good k)

(3)                              Σ i Md
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WTSM Policy Variables and Parameters

Border Measures

Frequency of NTBs
applied to imports 
(UNCTAD/TRAINS).

fk(i)

Ad valorem import tariff 
(UNCTAD/TRAINS).

tk(i)

Other Parameters

NTB restrictiveness 
parameter.

τk(i)

Own-price elasticity of 
import demand, export 
supply.

ηk(i),
αk(i)



WTSM Product Categories

• Agricultural categories (21)
– Primary foods (9)
– Agricultural raw materials (5)
– Processed foods (7)

• Non-agricultural categories (19)
– Crude fertilizers and ores (1)
– Mineral fuels (1)
– Non-ferrous metals (1)
– Chemicals (3)
– Iron and steel (1)
– Machinery and equipment (3)
– Other manufactured products (9)



WTSM Product Categories (Details)

Natural fibers

Non-Ferrous MetalsNatural rubber

Hides & skins

Mineral FuelsTobacco & manufactures

Transport equipmentAgr. Raw Materials

Professional equipmentElectric machineryCrude Fertilizer & OresOil seeds

FootwearNon-electric machineryAnimal feed stuffs

FurnitureMachinery & EquipmentOther agr. productsSugar & honey

Non-metallic min. prods.BeveragesFruits & nuts

Textiles & clothingIron & SteelCoffee, tea, & spicesVegetables

Paper productsPrepared fruitsCereal grains

Wood productsManufactured fertilizersPrepared vegetablesDairy products

Rubber productsToiletry & perfumesCereal preparationsMeat products

Leather & travel goodsPharmaceuticalsFats & oilsLive animals

Other Manuf. ProductsChemicalsProcessed FoodsPrimary Foods



WTSM Country Coverage

• OECD (7 + EU aggregate)

• Eastern Europe (13)

• East Asia (11)

• South Asia (5)

• Middle East (8)

• Latin America (21)

• Sub-Sahara Africa (23)



WTSM Countries (Details)

ZimbabweEthiopiaViet Nam 

Sri Lanka Zambia  Côte d'Ivoire  Thailand  

Pakistan   Uganda CongoMexicoTaiwan

Nepal TanzaniaChadJamaica  Ukraine Singapore

IndiaSudanCen. African Rep.HondurasRussiaPhilippines  

BangladeshSouth AfricaCameroon GuatemalaPolandPap. New Guinea

South AsiaRwanda Burkina FasoEl SalvadorMoldovaMalaysia  

Nigeria S. Saharan Afr.Ecuador LithuaniaKorea, Rep.  

Turkey  Mozambique Dominican Rep. Latvia Indonesia

Tunisia  MauritiusVenezuela Cuba KyrgyzstanHong Kong

Saudi ArabiaMali Uruguay Costa RicaKazakhstan China

Oman MalawiTrin. & Tobago Colombia  HungaryEast Asia

Morocco  MadagascarPeruChile  Estonia

IsraelKenya ParaguayBrazil  Czech RepublicSwitz, US

Egypt  Ghana PanamaBoliviaBelarus Jpn, Nz, Nor,

AlgeriaGabonNicaraguaArgentina  AlbaniaAustr, Can, EU,

Middle EastS. Saharan AfrLatin AmericaLatin AmericaEastern EuropeOECD 



WTSM Applications -- Multilateral, Regional, and Unilateral 
Policy Studies

• "Modeling the Effects on Agriculture of Protection in Developing
Countries," Study for World Bank, December 1999

• "Regional Integration Arrangements in MENA: Analysis of Egypt's 
Trade and Development Interests," Study for USAID/Egypt, 2000

• "A Trade and Food Security Model for Low-Income Countries," 
Prototype Model for USDA/Economic Research Service, January 2001

• "The New EAC Customs Union: Implications for Uganda," Study for 
Uganda Ministry of Finance and USAID/Uganda, March 2002

• "Rwanda as Free Trade Zone: Inquiry into the Economic Impacts," 
Study for USAID/Rwanda, June 2002

<< Download studies from www.PotomacAssocs.com or www.adr-intl.com >>
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World Trade Simulation Model

(1) Md
k(i) = Cm

k(i) [ Pm
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k(i) = (1 + τk(i) )fk(i) [P$k (1 + tk(i) ) / e(i) ]         Import price

(country i, good k)

(2)                              Xs
k(i) = Cx

k(i) [ Px
k(i) ] αk(i)                           Export supply

(country i, good k)

Px
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(3)                              Σ i Md
k(i) = Σ i Xs

k(i) World market 
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BOP equilibrium (country i)



WTSM Policy Variables and Parameters

Border Measures

Frequency of NTBs
applied to imports 
(UNCTAD/TRAINS).

fk(i)

Ad valorem import tariff 
(UNCTAD/TRAINS).

tk(i)

Other Parameters

NTB restrictiveness 
parameter.

τk(i)

Own-price elasticity of 
import demand, export 
supply.

ηk(i),
αk(i)



Impacts of Trade Liberalization on Agriculture and Welfare in Low-Income Countries 
  

 Unilateral  
Trade Liberalization 

 Multilateral  
Trade Liberalization 

Variable Agriculture All Goods Agriculture All Goods
 Percentage Change 
    
Exchange Rate ($/L) -2.2 -8.8  -0.7 -5.5

Ag. Prices: Exportables (L) 2.8 10.2  5.6 11.1
     Primary Foods 2.9 10.4  5.3 10.8
     Processed Foods 2.7 10.0  5.7 11.4
     Ag. Raw Materials 3.0 10.0  5.9 11.3

Ag. Prices: Importables (L) -11.1 -5.8  -9.2 -5.5
     Primary Foods -10.5 -4.7  -7.9 -3.8
     Processed Foods -13.9 -9.2  -11.6 -8.4
     Ag. Raw Materials -8.9 -3.6  -8.5 -4.8

Ag. Exports (qty) 2.1 9.0  5.4 9.6
     Primary Foods 2.1 9.4  5.3 9.5
     Processed Foods 1.7 8.2  5.2 9.3
     Ag. Raw Materials 2.6 9.8  5.8 10.4

Ag. Imports (qty) 35.3 16.5  26.7 16.5
     Primary Foods 34.7 16.2  24.6 15.1
     Processed Foods 47.6 25.2  37.7 24.1
     Ag. Raw Materials 20.8 5.9  16.4 9.4

Ec. Welfare ($ Bill.) 2.9 20.4  3.0 25.3

   Source: WTSM. 



        
Unilateral versus Multilateral Trade Liberalization 

        
        
 Unilateral Trade  

Liberalization 
 Multilateral Trade 

Liberalization 
  Economic   Economic

Exports Imports Welfare  Exports Imports Welfare
          (Percent) ($Bill.)           (Percent) ($Bill.)
        
Developing Countries          6 7 68  6 8 70
        
Low-Income 9 12 20  8 15 25
  
Middle-Income 6 7 38  6 6 37
  
     Lower-Middle 7 7 18  7 6 17
  
     Upper-Middle 6 6 20  6 6 20
  
High-Income 3 2 10  4 2 7
  
  
OECD Countries … … …  2 2 61
  
  
World … … …  3 3 131
        
Source: WTSM. 



EAC Trade Simulation Model

(1) Md
k(i) = Cm

k(i) [ Pm
k - Σj (ajk Pm

j )] ηk(i) Import demand
(country i, good k)

Pm
k(i) = (1 + τ)fk(i) [P$k (1 + tk(i) ) / e(i) ]             Import price

(country i, good k)

(2)             Xs
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(3)                              Σ i Md
k(i) = Σ i Xs

k(i) World market 
equilibrium (good k )

(4) Σ k ( P$k Xs
k(i) - P$k Md
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BOP equilibrium (country i)



EAC Model Policy Variables and Parameters

Border Measures

Frequency of NTBs
applied to imports 
(UNCTAD/TRAINS).

fk(i)

Ad valorem import tariff 
(UNCTAD/TRAINS).

tk(i)

Other Parameters

NTB restrictiveness 
parameter.

Production input 
requirements parameter.

τk(i)

ajk

Own-price elasticity of 
import demand, export 
supply.

ηk(i),
αk(i)









Rwanda Trade Simulation Model

Import Demand

(1)                                 Md
k = Cm

k [ Pm
k  - Σj (ajk Pm

j )] ηk 

Pm
k =  P$k (1 + tk ) / e

Export Supply

(2)                              Xs
k = Cx

k [ Px
k - Σj (ajk Pm

j )] αk 

Px
k = P$k / e

International Payments Equilibrium

(3)                               Σk ( P$k Xs
k - P$k Md

k )  +  K$ =  0



Rwanda Model Policy Variables and Parameters

Border Measures

Ad valorem import tariff.tk(i)

Other Parameters

Production input 
requirements parameter.

ajk

Own-price elasticity of 
import demand, export 
supply.

ηk(i),
αk(i)





WTSM can be adapted to support trade capacity building activities in 
developing countries, in at least two modes:

1. As a resource for training programs in international trade and 
trade policy analysis.

2. As a tool for undertaking collaborative research and analysis of
trade policy issues, including 

Doha WTO Round;
Regional and other preferential trading arrangements; and
Unilateral or sectoral trade issues, including agricultural trade 
and food security issues.

(Continue | Return to Outline)

WTSM and Trade Capacity Building



A Trade Policy Analysis and Modeling Program

Background Paper
LOE: 20 to 30 days
(DDR-DWL-VOR)

WTSM Construction
& Global Scenarios
LOE: 30 to 40 days

(DDR-VOR)

Trade Policy Analysis
& Modeling Training
LOE: 15 to 20 days

(DWL-VOR)

Trade Policy Projects
LOE: 40 to 60+ days
(DDR-DWL-VOR)

(2-Man Teams)

(Continue | Program Notes | Return to Outline)



• DDR-DWL-VOR denotes collaborating consultants, Dean DeRosa, Dale W. 
Larson, and Vernon O. Roningen. Level of effort (LOE) figures are estimates or 
proposed levels. Two-man teams for trade policy projects to be determined by 
personnel experience, interest, and availability.

• Estimated $2,000 would be required to purchase UN/ITC and 
UNCTAD/TRAINS data to construct WTSM using most recent international 
trade and protection data. Global scenarios might include simulated impacts of 
selected regional integration arrangements in addition to simulated impacts of 
the Doha Round.

• LOE figures for training sessions and trade policy projects are per session or 
project. Training sessions include preparation days for standard 1-week 
training sessions to be held in-country by DWL-VOR team. Training sessions 
and trade policy projects might be integrated in trade capacity-building 
programs for targeted government ministries or economic research institutes.

Program Notes



POTOMAC ASSOCIATES

• Dean A. DeRosa is principal economist of ADR International, Ltd., an economic 
research and policy consulting firm located in Falls Church, Virginia (www.adr-
intl.com). DeRosa holds a Ph.D. (1975) in economics from the University of Oregon. He 
has been engaged in trade research and policy analysis for over 25 years, with the U.S. 
Treasury Department, Asian Development Bank, and other international organizations. 

• Dale W. Larson is economic consultant and president of Larson Global Consulting, 
located in Bethesda, Maryland (dwl@larsonglobal.com). Larson holds a Ph.D. (1976) in 
economics from the University of Wisconsin. He has been engaged in trade policy 
analysis and teaching graduate economics for over 25 years. Prior to 2002, Larson was 
Deputy Manager of Mitsubishi Research Institute, Washington, D.C., and international 
trade economist with U.S. Treasury Department, USITC, and U.S. Foreign Service 
Institute.

• Vernon O. Roningen is economic consultant and developer of VORSIM, computer 
software for economic modeling in Microsoft Excel, headquartered in Arlington, 
Virginia (www.vorsim.com). Roningen holds a Ph.D. (1972) from Columbia University, 
and has a distinguished record in economic research, trade policy analysis, and world 
trade modeling, spanning 30 years, with UNCTAD, USITC, and Economic Research 
Service of the U.S. Department of Agriculture.

(Continue | Return to Outline)
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Icons for 
programs

Icons for 
models

Programs and models are accessed with icons in the VORSIM window.

VORSIM 
Window

(Continue | Return to Outline)



Models 
Built in 
Excel

When you 
build models 
in Excel, 
VORSIM 
uses the 
spreadsheet 
structure to 
advantage.  
Workbook 
sheets 
become the 
major unit of 
model 
construction.  
Cells within 
sheets are 
grouped into 
Categories.

Sheets, Categories, and Variables are given codes which 
make up names of variables in a VORSIM model.

Models can be built manually 
in spreadsheets.  However if 
they are large, it becomes 
difficult to keep track of 
equations and variables.  
VORSIM overcomes this 
problem by logically organizing 
your model in Excel, even if it 
is very large

VORSIM models and component file(s) are Excel workbooks



A summary of workbooks (files)

associated with a VORSIM model

File 
Structure



The 
nomenclature 
associated with 
the workbook 
structure and 
variable type is 
used to 
construct 
variable names.  
These names 
are used to a) 
document the 
cell location of 
variables in the 
model and data 
workbooks and 
b) indicate 
variable cell 
positions in 
model 
equations.

Nomenclature



Models equations are written in cell notation for efficiency.  There are also written 
in the equation workbook using variable names and Excel math notation as 
documentation.  All of the information (equation terms, parameters, and types) in 
a set of equations if maintained in an EQUATION-PARAMETER MATRIX.  If any 
part of the matrix is changed (i.e. a term, a parameter), the equation for the model 
and for documentation can be re-written automatically at the click of a button.  
Furthermore, the equation-parameter matrices can be banked and restored to 
workbook sheets with control buttons on a menu of equation bank programs. 

Model equation

Equations for documentation

Equation-parameter matrix
Equation Matrices



The main VORSIM model building control screen

VORSIM Screen

Home



The model definition sheet in a model definition workbook

Model DefinitionHome



A master 
model 
variable list 
designates 
the location 
of every 
variable in 
the model

Model Variable List



This is a data 
sheet in a 
model data 
workbook (the 
demonstration 
model DEMO)

Data Workbook



An equation sheet in a 
model equation 
workbook contains 
equation matrices and 
the model equations 
written from them

Equation Workbook



A VORSIM model configured for installation of the Excel solver

Yellow cells contain equations

Green cells contain variables that 
change to arrive at a solution

Red cells contain formulas 
targeted for solution by the solver

White cells contain exogenous variables

A VORSIM Model



Solutions 
can be 
managed 
and 
examined 
with 
programs 
accessed 
from the 
Solution 
Manager 
control 
screen

Red 
buttons 
move 
you 
between 
control 
screens

Solution ManagerHome



Indicators (post solution calculations) can be added to solutions anytime

Indicators



A solution workbook with 
indicators added

Solution values are color 
coded to show how they were 
created (e.g. yellow cells 
contain values generated by 
model equations)

Indictors are added as rows 
and columns with light green 
labels

Simulation Solution



You can easily create pivot 
tables of solution values so 
that you can browse through 
comparative solution results

Compare Solutions



You can 
chart and 
analyze 
data and 
solutions 
and 
prepare 
reports of 
simulation 
results 
from the 
Reports, 
Data 
Analysis 
control 
screen

Generate Reports



A sample report created from solution values; the report can be updated as needed

Movelist Report



The Model 
Manager 
control 
screen 
offers many 
model 
manage-
ment 
options, 
including 
the 
expansion 
of an 
existing 
model by 
adding 
Sheets, 
Categories, 
and/or 
Variables

Model 
Manager

Home



A complete list of all files in a model 
directory can be create any time from 
the Model Manager control screen

Model 
File List



Banked equation matrices can be edited and modified from the Model 
Manager control screen while model equations can be edited and modified 
directly in the equation workbook (from the VORSIM control screen)

Equation Editor



www.vorsim.com

For more up to date information about 
VORSIM, visit our website.  The latest 
version of the User’s Guide is posted 
there and the Q & A section may 
answer many questions you have.

If you need more information, please  
E-mail us at info@vorsim.com

http://www.vorsim.com
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