Chapter 16:  Shadow Prices: Applications to Developing Countries

Purpose:  The chapter examines the use of shadow prices in developing countries.  

Examining CBA in developing countries is a good way to study shadow pricing because there is a particular need in such CBAs to adjust the market prices of project outputs and inputs so that they more accurately reflect their value to society:

· Markets are more distorted in developing countries than in developed countries.  Consequently, experts advocate that shadow prices (or accounting prices) be used instead of market prices in conducting CBAs.

· Particular emphasis is placed on adjustments for taxes, subsidies, and quotas that affect the market price of imports and exports.

The use of shadow pricing and the basic methods needed to determine shadow prices are generally agreed upon. The U.N. Industrial Development Organization and I.M.D. Little and J. A. Mirrlees initially developed the basic methods.  Lyn Squire and Herman van der Tak, who were employees of the World Bank, then synthesized the ideas.  The resulting approach (the LMST accounting price method) continues to enjoy wide acceptance.  

LMST Methodology

The LMST approach divides goods into two broad categories:

· Tradable goods:  These are consumption goods and productive factors that are exported or imported, and products that might potentially have an international market.  These goods affect, or can potentially affect, a nation’s balance of payments.

· Non-tradable goods:  These include all other consumption goods and productive factors (local labor, electricity, services, etc.).

The key in the LMST methodology is to use world prices (the prices at which goods are bought and sold internationally) to shadow price all project inputs and outputs that are classified as tradable.  Non-tradable goods can also be valued if their inputs are tradable.  Even labor can be valued at world prices if it produces tradable goods.  The rationale is not that free trade prevails or that world prices are undistorted, but simply that world prices more accurately reflect the opportunities available to a country.  

Illustration of the LMST Method in Practice

Three examples of using the LMST method are given:  import, export, and a non-tradable good.  In all three cases, determining the shadow pricing involves multiplying each market price by an accounting price ratio (APR), where


APRi = (accounting price of good i) ( (market price of good i)


  = (shadow price of good i) ( (market price of good i)

Therefore, the shadow price of good i = APRi ( market price of good i

An Import

The CIF Price is the cost of an import plus insurance and freight expenses to the port of destination.  The CIF price is sometimes called a border price since it corresponds to the foreign currency needed to pay for it at the border.  In valuing an import, other costs (such as transportation costs) are added to the CIF price by using their respective shadow prices.  However, tariffs are excluded.

In valuing an import, the exchange rate is used to translate foreign currency into local currency.  Although official exchange rates often do not accurately reflect the actual value of currency, they can nonetheless be appropriately used to do this, if used consistently.  

An Export

The free on board (FOB) price is the price of an export at the port of origin before insurance and freight charges are added.  The FOB price includes the cost of producing the good, export taxes, and the cost of transportation to the point of origin.  Export taxes are included because foreigners usually do not have standing.  The shadow price of an export is valued on the basis of each unit’s contribution to the nation’s foreign exchange.

Some project use inputs that would be exported if the project were not undertaken.  If this is the case, then the shadow price should include the additional costs incurred by diverting the good to domestic use and revenue forgone by not exporting the product, but exclude costs saved by not exporting the product.  A problem that occurs with this situation, or when project outputs are substituted for potential imports, is what world price to use in shadow pricing, as there are usually several candidates.  Picking a high export price or low import price would bias net benefits in the positive direction.  In practice, it is usually best to pick values in middle of the range.

A Non-Tradable (e.g., electricity)

Non-tradable inputs for a project, such as electricity, are diverted from other uses, an opportunity cost.  For CBA purposes, this opportunity cost must be made commensurable with traded goods.  To do so, the cost of the good can be broken into its traded, non-traded, and labor components. Each non-traded component can then be further broken down.  By multiplying each of the components and subcomponents by its APR, the opportunity cost of supplying of a non-traded good to a project can be evaluated in terms of traded goods.

The APR of a tradable component expressed in CIF prices is 100, while the APR for a domestic transfer (e.g., a tariff on tradable, a tax on non-tradable) is 0.  The APR for non-tradables is the weighted average of the APRs of their components, where the weights are the cost of each component as a fraction of total cost.

Rather than directly computing weighted APRs for small subcomponents, conversion factors (CFs) are often used instead, CFs are obtained from previous studies of the economy – for example, through “semi-input-output analysis (SIO).”  The role of CFs in CBAs of projects in developing countries can be of considerable importance.

Semi-input-output analysis utilizes national input-output tables, national census data, household expenditure surveys, and other national data (on tariffs, quotas, and subsidies) to estimate CFs.  An input-output table is constructed by dividing the economy into as many productive sectors as the data allow.  It indicates the percentage contribution of the output in each sector to the total market value of the output produced in all the other sectors.  The table also indicates the percentage contribution of each primary factor input (labor, capital, foreign exchange, taxes, subsidies) to the total market value of the output produced in each sector.  CFs are determined from the table by solving simultaneous equations with matrix algebra.  

Semi-input-output analysis can also be used to obtain aggregate CFs such the consumption conversion factor (CCF), which is a weighted average of APRs for a nationally representative market basket of goods, and the standard conversion factor (SCF). The SCF is the ratio of the value of all production at accounting prices to the value of all production at market prices (i.e., it is a weighted average of CFs for all productive sectors, where weights are the contribution each sector makes to total national output).  The SCF can be used in computing the shadow price of minor components of non-tradable goods when more specific CFs are not readily available.

A crude formula for the SCF is: SCF = (M + X)/[(M + Tm - Sm) + (X - Tx + Sx)], where M is the total value of imports in CIF border prices, X is the total value of exports in FOB border prices, Tm is the total tariff on imports, Tx is the total taxes on exports, Sm is the total subsidies on imports, and Sx and is the total subsidies on exports.  Thus, the numerator of the formula values imports and exports at their world prices, whereas the denominator: values imports and exports at their market prices.  The formula is crude because it ignores transportation and distribution costs; non-traded goods; and distortions in domestic market prices due to import quotas, monopoly power, and externalities.  Nonetheless, it is useful conceptually because it implies that tariffs and export subsidies cause market prices to be larger than world prices, whereas taxes on exports and import subsidies have the opposite effect.  As the former are more important in developing countries, their SCF, most of their CFs, and most of their APRs for specific goods have values of less than one.

Shadow Pricing when Goods are in Fixed Supply

As indicated, to measure project costs, the LMST approach usually relies on converting the market prices of the inputs required by a project into their shadow prices.  An exception occurs when the supply of an input is fixed (e.g., due to an import quota).   If the fixed supply is binding, then a project will increase the market price of the input, thereby reducing the consumption of it by current consumers.  Therefore, in this case, the opportunity cost of using the input in the project is the consumption forgone by consumers.

Shadow Price of Labor

Shadow prices of labor are of critical importance in conducting CBAs in developing countries.  However, shadow-pricing labor raises some special issues.  First, to determine the shadow price, one needs the market wage. This is often difficult to determine for unskilled workers.  Second, different types of labor have different APRs.  Specifically, 

APR of type j labor = Shadow price of type j labor ( Market wage of type j labor

If the labor market for skilled workers is functioning well, then the actual wage is a reasonable approximation of the market wage and, therefore, the social opportunity cost of hiring workers for a project.  If a conversion factor is available, the shadow wage can be obtained by multiplying the CF for skilled workers by the project wage.  If a CF for skilled workers is unavailable, then one can use a sector specific CF or the SCF.

A special case occurs when a developing country must hire skilled workers from abroad:

· Typically, foreign workers would not be given standing.

· The shadow cost of hiring foreign workers depends on the fraction of earnings they send out of the country.  Because earnings sent out of the country result in a direct loss of foreign exchange, they have an APR of 1.

· In principle, the value of each item that workers from abroad purchase in the country should be multiplied by its APR, but this is usually impractical because the necessary information is unavailable.  Thus, all earnings that remain in the country would be multiplied by the economy-wide CCF.

· Therefore, the shadow wage for foreign workers = [h + (1-h) (CCF)] PW, where h is the fraction of wages sent home and PW is the project wage.

Unskilled workers for a project in a developing country are ultimately drawn from the countryside.  Even if a project is located in a city, workers in the country will be drawn to the city for employment.  A model developed by John Harris and Michael Todaro suggests why this occurs.  The model is based on two observations about developing countries:

1) Unemployment is very high in urban areas.

2) Earnings are typically higher in urban areas than in rural areas.

Given these observations, Harris and Todaro suggest that rural workers often migrate to cities to find work, even though some are not able to find jobs.  They postulate that the probability that a rural worker will obtain a job upon migration to a city = (L-U)/L = E/L, where L is the size of workforce in city, U is the number unemployed, and E = L-U is the number of employed workers.  Therefore, the model implies there is an incentive to migrate from country to city as long as RMW < UMW((E/L), where RMW is the rural market wage, UMW is the urban market wage, and UMW((E/L) is the wage migrating workers expect to receive (on average).  Consequently, according to the model, migration only stops when RMW = UMW((E/L).  At this point, however, urban wages will continue to exceed rural wages.  

To illustrate, assume that a project that hires (E workers is initiated in a city that is initially at equilibrium.  Equilibrium can only be reestablished if E/L = (E + (E)/(L + (L), where (L = number of workers added to urban workforce.  Things to notice about this example include:

1) If urban wages do not change, current residents who are out of work will not be induced to seek work.  Thus, most of the additional workers who are employed as a result of the project will be migrants from rural areas.

2) The number of migrants to the city is likely to exceed the number of jobs created by the project, thereby increasing urban unemployment.

3) If the project is located in a rural area, then migration is not an issue.  Hence, the appropriate shadow wage is obtained by simply multiplying the rural wage by the appropriate CF.

4) If the project is in an urban area, then in determining the shadow wage account must be taken of the number of workers who would leave the countryside for each job created.  One can to do this is to multiply RMW ( CF by (L/E).  Alternatively, because RMW ( L/E = UMW, the urban wage can simply be multiplied by the CF.

If the actual number of migrating workers is fewer than L/E per job, as the Harris-Todaro model predicts (the text suggests reasons why this might occur), then the appropriate market wage to use falls between RMW and UMW.  Consequently, if large numbers of unskilled workers will be employed, and there are wide differences between rural and urban wages, a sensitivity test should be conducted by using both the UMW and RMW to calculate the shadow wage.

The RMW is difficult to determine.  One needs to determine first how a typical rural worker, who is affected by the project, allocates his productive time.  Then, the value of the workers’ output must be estimated.

In principle, two additional factors also should be taken into account:

1) Moving to the city may result in a less satisfactory life style (longer hours and greater stress).  The shadow wage should be adjusted upward to account for this loss of utility.

2) If a migrating worker belongs to a large family, then the effects of the migration on the remaining family members should be taken into account.  Although they lose the migrant’s output, they gain because the migrant no longer consumes the family’s output.  It is possible for latter to be greater than former.

Additional Topics

Discounting 

 It is sometimes argued that governments in developing countries are often unable or unwilling to increase taxes or expenditures.  If so, a new project could only be funded by diverting money from current programs.  Therefore, the opportunity cost of a project would not be forgone private sector investment or consumption but rather forgone public investment.  If this were the case, private sector interest rates would not be relevant to government decisions.  The social discount rate would therefore be appropriately obtained by conducting CBAs of current government projects to determine their internal rates of return.  The social discount rate would be selected from among the internal rates at the lower end of the range (as these programs are the ones most likely to be supplanted).

Even if the government budget is flexible (and the SDR is determined on the basis of interest rates in the private sector), difficulty occurs because interest rates are much higher in the informal economy than in the formal economy.

Social Accounting in Project Evaluation

Public expenditures have three goals in developing countries:

1) Increasing economic efficiency.

2) Encouraging economic growth.

3) Redistributing income from the rich to the poor.

Many CBAs in developing countries concentrate solely on the first goal; but others focus on all three goals. The latter type of CBAs is sometimes called “social project appraisal.”

In the LMST approach to social project appraisal, net social benefits (SB) are measured as follows:


SB = NPV – C(CCF + C((distributional weight parameter ( shadow price of capital), 

where NPV is the net present value in shadow prices, C is the present value of the net change in private sector consumption in domestic market prices, and CCF is the economy-wide consumption conversion factor.  Several points should be considered in assessing this formula: 

· The distributional weight (see Chapter 18) is greater than 1 if the change in consumption disproportionally accrues to people with below average incomes.  (The weight = 1 if the change is proportional.)

· The 1st term, NPV, deals only with Goal 1.

· The 2nd term, C(CCF, reflects the notion that an increase in consumption has less social value than an increase in investment (since the savings rate in developing countries is low).  Therefore, it biases estimates of SB towards projects that tend to increase investment.

· The 3rd term (which offsets the 2nd term) implies that an increase in consumption is a social benefit and that this benefit increases in value as more of the consumption increase accrues to people with incomes below the national average.

The text view is that Chapter 10 presents a more appropriate method of using the shadow price of capital to account for the opportunity cost of consuming project output, rather than investing it.

Statistical Value of Life in the Absence of Country-Specific Studies

Analysts often do not have country-specific estimates of the statistical value of life (VSL) to use in CBA in developing countries.  One approach is to take advantage of the income elasticity of the value of statistical life from meta-analysis such as that of Viscusi and Aldy, ε =0.60.  Taking the U.S. value of statistical life as a starting point, U.S. and developing country per capita incomes (I) can then be used to estimate a developing-country value of statistical life with the following formula:
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Note that this is a very simple approach.  More sophisticated approaches would also take account of differences in base levels of risk, again using estimates from the Viscusi and Aldy meta-analysis.

Is the LMST method actually used for project evaluation?

It is used by the World Bank and by other international organizations, but analysts employed by developing countries often do not use it.  For example, most don’t use shadow pricing and some don’t even use discounting.

Boardman, Greenberg, Vining, Weimer / Cost-Benefit Analysis, 3rd Edition
Instructor's Manual 16-7

_1195812260.unknown

