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Analytical Tools for Market Access Analysis

• The market access analysis tool included in the

WITS package allows the researcher to

investigate:

• Impact of domestic trade reforms.

• Impact of foreign trade liberalization.

• On various variables including: Trade flows

(import, exports, trade creation and trade

diversion), prices, tariff revenue and economic

welfare.



SMART

• SMART, the market access simulation package 

included in WITS, is a partial equilibrium modeling 

tool.

• Partial equilibrium implies that the analysis only 

considers the effects of a given policy action in the 

market(s) that are directly affected. 

• Minimum Data requirement

• At a fairly disaggregated (or detailed) level.

• This also resolves a number of “aggregation biases.”



SMART requires the following parameters reflecting 

consumer and exporter

behaviors to calibrate the simulation:

• Import demand elasticity which may vary by 
product but must be the same for all varieties of 
the considered product (i.e. elasticity is the same 
whatever the exporting partner);

• Export supply elasticity which may vary by product 
but must be the same for all varieties of the 
considered product (i.e. elasticity is the same 
whatever the exporting partner);

• Substitution elasticity which may vary by product 
but must be the same for all varieties of the 
considered product (i.e. elasticity is the same 
whatever the exporting partner);



SMART returns the following results:

• Trade effect, which is made of creation effect, 
diversion effect (exporter side) and price effect 
(when export supply elasticity is finite);

• Tariff revenue change is calculated by SMART 
as TR1-TR0 (using the notation above). This 
result depends on both import demand and 
export supply elasticity values and is not 
straightforward.

• Welfare change as defined above. Please note 
that in SMART refers to Welfare Change in the 
reports whether it (improperly) mentions Welfare 
or Consumer Surplus.



Impact of elasticity changes in SMART

• Import demand elasticity proportionally affects import change. 
Doubling this elasticity will double the change in imports.

• Substitution elasticity almost proportionally affects trade 
diversion among exporters, almost because trade diversion 
reaches its ceiling with existing trade. Doubling the substitution 
elasticity will almost double trade diversion.

• Export supply elasticity is infinite by default in SMART (using 
the value 99) and entails import quantity effect only. Changing 
to a finite elasticity will affect results by transforming part of 
trade creation (quantity effect) into price effect.

• Maximum trade creation is achieved with infinite export supply 
elasticity. Total trade effect (creation effect + price effect) will be 
lower with any alternative value of export supply elasticity.



Import Demand Elasticity:

• Elasticities which define behaviors and affect the

magnitude of the scenario impact.

• Import Demand Elasticity: Values used by

default in SMART have been empirically

estimated for each country and every HS 6-digit

product. For more details see Hiau Looi Kee &

Alessandro Nicita & Marcelo Olarreaga, 2008.

"Import Demand Elasticities and Trade

Distortions," The Review of Economics and

Statistics, MIT Press, vol. 90(4), pages 666-682,

07.



Substitution Elasticity:

• Substitution Elasticity: Is the substitution elasticity value

between partners. Substitution elasticity entails a product

by product simulation, which is based on the assumption

that any product is independent of another

product.SMART uses 1.5 as the default value. However,

you can change this default value. It is recommended to

keep it at 1.5 for industrial products but to increase it for

primary goods. The reason being that the higher the

substitution elasticity, the higher the substitutability of the

same product from different suppliers. However, the

more sophisticated a product is, the higher its rigidity of

being substitutable.



Supply Elasticity:

• Supply Elasticity: Is the export supply elasticity value. By 

default, SMART uses 99 for an infinite elasticity for all 

products and partners. The reason being that we are 

dealing with a single-country simulation tool, so one 

country is too small compared to the rest of the world in 

order to have an impact on the price level. However, if 

you consider imports of a certain product from a bigger 

entity (like the European Union e.g.) to be relatively high 

and have a real impact on the world price level, you can 

lower the supply elasticity.



Rationale for Partial Equilibrium 

modeling



Aggregation Bias

• The graphics above illustrates an aggregation bias by

considering 2 products (Apples and Oranges) falling into

the same product category (Fruits). Apples face a tariff tA

but demand for apples (DA) is perfectly inelastic.

Consequently, tA does not entail any welfare cost on the

Apples market since it does not affect the level of imports.

On the oranges' market, demand is somehow elastic but

imports face no tariff. Again, there is no welfare cost.

Therefore, the protection on the fruits market is clearly not

associated with any welfare cost when analyzing it at its

component level, while analysis implemented at the fruits

(aggregated) level would conclude that there is some

welfare cost – the blue stripe triangle – because of the

aggregation bias.





Export Supply Side

• The setup of SMART is that, for a given good, different 

countries compete to supply (export to) a given home 

market. The degree of responsiveness of the supply of 

export to changes in the export price is given by the 

export supply elasticity. 

• SMART assumes infinite export supply elasticity - that is, 

the export supply curves are flat and the world prices of 

each variety (e.g., bananas from Ecuador) are 

exogenously given. This is often called the price taker 

assumption. 

• SMART can also operate with finite elasticity - upward 

sloping export supply functions - which entails a price 

effect in addition to the quantity effect.



Demand Side: The Armington 

Assumption
• SMART relies on the Armington assumption to model the

behavior of the consumer. In particular, the adopted

modeling approach is based on the assumption of

imperfect substitutions between different import sources

(different varieties). That is, goods (defined at the HS 6

digit level) imported from different countries, although

similar, are imperfect substitutes - e.g. bananas from

Ecuador are an imperfect substitute to bananas from

Saint Lucia. Thanks to the Armington assumption, a

preferential trade agreement does not produce a big

bang solution, where all import demand would shift to the

beneficiary of the preferential tariff.



Within the Armington assumption, the 

representative agent maximizes its welfare through 

a two  stage optimization process:

• First, given a general price index, she chooses the level

of total spending/consumption on a “composite good”

(say aggregate consumption of bananas). The

relationship between changes in the price index and the

impact on total spending is determined by a given import

demand elasticity.

• Then, within this composite good, she allocates the

chosen level of spending among the different “varieties”

of the good, depending on the relative price of each

variety (say, choose more bananas from Ecuador, and

less from Saint Lucia). The extent of the between-variety

allocative response to change in the relative price is

determined by the Armington substitution elasticity.



TRADE DIVERSION EFFECT: A0 TO A1

TRADE CREATION EFFECT: A1 TO A2

SOURCE: WITS-SMART USER MANUAL



Trade Diversion Effect:

• Granting partner A a preferential tariff

reduces its relative price compared with

B. Consumption of the composite good is

unchanged but the relative price line gets

steeper. It leads to a new equilibrium (E1)

where imports from A increases (from A0

to A1) while imports from B symmetrically

decreases (from B0 to B1). This is the

trade diversion effect as calculated in

SMART



Trade Creation Effect:

• Reducing the tariff on imports from

partner A lowers the domestic price of

the variety coming from A. It entails a

revenue effect which allows reaching a

higher composite quantity curve q1. For

the same expenditure level, consumers

can now import more of the variety coming

from A (A1 to A2).



Price Effect:

• This is a third component reported in the

Trade Total effect and occurs only with a

finite export supply elasticity assumption. It

reflects the rise in world price for the good which

demand increases following the tariff reduction

(also known as the “terms of trade effect”). While

trade creation and trade diversion effects depict

impact on quantity, the price effect represents

the additional import value from increased world

price.



Impact of reducing a tariff from t0 to t1: tariff revenue, consumer surplus 

and welfare changes.

SOURCE: WITS-SMART USER MANUAL



Effects on Tariff Revenue, Consumer 

Surplus and Welfare

• Initial Tariff Revenue (TR0): Is represented by the 

horizontal red stripe rectangle and is equal to Q0*T0.

• Initial Consumer Surplus (CS0): Is represented by the 

diagonal blue stripe triangle and is broadly defined as 

the difference between the consumer’s willingness to 

pay (marginal value) and the amount she actually pays.

• Initial Dead-Weight Loss (DWL0): Is represented by the 

vertical green stripe triangle and represents what the 

economy looses in terms of welfare by imposing tariff t0 

on the imported good.



Final outcome 

• Final Tariff Revenue (TR1): Is represented by the horizontal stripe 

rectangle and is equal to Q1*T1. The result is not straightforward 

and depends on the magnitude of the import demand elasticity.

• Final Consumer Surplus (CS1): Is represented by the diagonal stripe 

triangle. This result is not calculated by SMART, despite the 

(improper) use of the term Consumer Surplus in some results 

provided by SMART.

• Final Dead-Weight Loss (DWL1): Is represented by the vertical 

green stripe triangle and represents what the economy still looses in 

terms of welfare because of the remaining tariff protection.

• Welfare Change (W): Is represented by the a-b-c-d area and is what 

the economy as a whole gains by reducing the tariff from t0 to t1 

(the reduction in dead-weight loss). This gain is made of: additional 

tariff revenue and additional consumer surplus



Opening View of WITS









Limitations

• Does not account for the economic interactions between 

the various markets in a given economy.

• Very sensitive to a few (wrongly estimated) 

behavioral elasticities.

• Neglect the important inter-sectoral input/output

• Neglect constraints that apply to the various 

factors of production(e.g., labor, capital, land…) 

and their movement across sectors.



Reference:

• WITS User’s Manual,

http://wits.worldbank.org/data/public/WITS

_User_Manual.pdf


