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Alternative Quantitative Models that Can Be Used
to Support the Poverty Unit[footnoteRef:1] [1:  Prepared by Samuel Morley, Senior Visiting Research Fellow, International Food Policy Research Center, SEADI Project] 


[bookmark: _Toc308686657]Introduction
This is a report on alternative quantitative models that could be used to support the Poverty Policy Briefs.  It is not intended to be a survey of all the alternative CGE models currently available as those have recently been summarized in the report of Professor Geoffrey Hewings.  Instead I have focused on the two models that I believe would be most useful and I have made some specific recommendations on how these two models could be used.  
During my three week stay in Jakarta I talked at some length to Faya Hayati who is responsible for the World Bank projection model and to Arief Yusuf of the Center for Economics and Development Studies at Padjadjaran University in Bandung.  Professor Yusuf has built a national CGE model and participated in the construction of a number of regional CGE models.  Both were forthcoming in discussing their models and shared with our team the detailed documentation and spreadsheets needed to run them.  
[bookmark: _Toc308686658]Modeling Alternatives for Short and Long Run Analysis
There are two currently available models and one in the process of development that are particularly relevant and useful.  The first is the World Bank spreadsheet projection model.  Faya Hayati has given us the massive excel spreadsheet that is the basis of the model and we have run several simulations with it just to see what it can do.  I recommend that TNP2K use this spreadsheet model to produce the monthly poverty briefs.   This model takes observed short run changes in prices or macro shocks and makes predictions of changes in poverty distributed across all 33 provinces and both the rural and urban populations.   Its big advantages are that it is available now, and it is quick and easy to use.  We make a couple of simulations further on in this note to show what the model can do.  
This spreadsheet model has some major drawbacks that should be kept in mind if it is to be used.  The first is that it is not a behavioral model.  Rather it is based on taking the observed or imputed sectoral growth rates of production by the three major sectors of the economy, and assuming proportional growth across the producers in each sector, it calculates growth rates in consumption by the households in each sector.  Since the definitions of poverty depend on levels of consumption, the model can produce forecasts of poverty across different regions of the country.  Essentially this makes the model more of an accounting exercise than a true forecast of what happens to the poor when the economy confronts an exogenous shock such as a rise in the price of imported food, or a reduction in the rate of growth of the economy.  To my mind, that implies that this model should only be used for very short run projections, such as the monthly reported rise in food prices or inflation.  In other words, this model should back up the monthly poverty briefs, but not longer run forecasts.
The other problem with the model which needs to be kept in mind is that it does not contain any modeling of the factors which drive poverty, in particular the labor market, wage rates, unemployment, migration or aggregate demand.  All of these will surely have an effect on the supposed relationship between macro shocks and the poverty rate.  Professor Papanek is working on an econometric estimation of the relationship between wages, inflation and poverty.  We should attempt to amend the World Bank model to incorporate the results of this work.  But for the moment we can use the World Bank model in its current form, bearing in mind that it does not incorporate the reaction by agents in response to changes in conditions, which will undoubtedly affect the accuracy of its poverty forecasts in the medium or longer run.  Because of this, I would suggest that for longer run projections of the effect of macro shocks or changes in development strategy that we should use a CGE model.  Any of these models has the advantage of modeling and internalizing the behavior of economic agents to give predictions of all the economic variables which are likely to affect the poverty rate.  
There are a number of different CGE models already available.  Professor Hewings in his recent note describes some of them.  The two most relevant would appear to be the regional dynamic CGE of Budi Resosudarmo, Arief Yusuf, Djoni Hartono and Diya Nurdianto described in ANU working paper Dec. 2009. There is also a national model built by Arief Yusuf.  The regional dynamic CGE contains a top down distributional module which disaggregates consumption among 100 households and so gives an estimate of the distributional impact of exogenous shocks.  In my opinion, this model is too complex to be useful for the purposes of TNP2K.  It relies on estimates of interregional trade and regional production functions that require a very great deal of information on production function elasticities, consumption behavior and regional government expenditures some of which must have been “guestimated”.  Unless TNP2K is going into regional planning questions, I would recommend instead that we use the national model of Arief Yusuf.  This model is much less demanding in terms of behavioral parameters, and it fully endogenizes the distribution module.  That is, the model solution directly calculates the income and employment of each household as part of the solution of the model.  Equally important, both the model and the model builder are available to either run the simulations or to help people in TNP2K run the model.  It is important to emphasize that this model is running now, which means that there will not be a long lag until we can start getting results.  Obviously it also means that it should not cost too much to get those results.   In the short run, I would recommend that TNP2K pay Yusuf to run the first set of simulations for either a background study for a later poverty brief or for a separate working paper.  In the longer run, TNP2K should aim to have in-house expertise in running the model with Arief Yusuf available for consultations and staff training.  
Rizal and I have discussed a feasible way forward for this component.  Arief is going to provide us with a set of scenarios that he is prepared to analyze.  We will do the same.   He will then give us an estimate of how much time he thinks it will take to produce and write up results, and how much he would charge to do that.  
An interesting way to check on or use the Yusuf model would be to solve it for the variables that are treated as exogenous in the World Bank model, then run the World Bank model using the output of the Yusuf model to get a forecast of poverty under the World Bank assumptions and then compare its forecasts with those generated by the Yusuf CGE model or the Papanek model.  
[bookmark: _Toc308686659]Exploring alternative scenarios with the World Bank spreadsheet model.
To give an idea of what one can do with the World Bank model we now produce two poverty forecasts.  In the first we ask what happens to poverty when the rate of growth of the economy goes down, presumably because of a negative exogenous shock.   We simulate three alternative growth forecasts and compare them with the baseline which assumes a growth rate of just over 7% per year through 2014.  This simulation could be thought of as an empirical estimation of the poverty impact of a serious slowdown of growth because of unfavorable changes in international conditions.  The simulation also shows the relationship between poverty and growth, or in other words the poverty elasticity of growth.
Table one shows the effect on the poverty rate of reducing the growth rate from the baseline rate of 7% to either 5%, 2% or 1%.  One can think of this exercise as estimating the effect of negative macro shocks of different magnitudes.  The bank model projects all of its variables including the poverty rate out three years to 2014.   But in my opinion, since this model is more an accounting exercise than a real behavioral model, at best we should look at its predictions for the first year, in this case, 2012.  The table tells us that if the overall growth rate falls from 7% to 5%, the poverty rate will rise from 10.5% to 10.9%.  In other words if we reduce the growth rate by 28% we increase poverty by about 5% which implies a poverty elasticity of -.17 which is quite low.  If we extend the forecast out to 2013, the poverty rate increases from 9.7% in the baseline to 10.3%, which implies a slight increase in the poverty elasticity.  Note that in the baseline model, the poverty rate is forecast to fall quite sharply from 10.5% in 2012 to 9.7% in 2013 and to 8.5% in 2014 because of the very rapid rate of growth of the economy.  The table also implies that the poverty elasticity is slightly non-linear.  If we reduce the growth rate all the way down to 2%, the poverty rate in 2013 jumps from 9.7% to 12.6%.  Here reducing the growth rate by 70% raises the poverty rate by about 30% making the poverty elasticity about -.4.  
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	Table 1: The Effect Of Growth On Poverty

	Growth
	Poverty Rates

	
	2011
	2012
	2013
	2014

	1%
	12,5
	12,5
	13,4
	14,3

	2%
	12,5
	12,0
	12,6
	13,1

	5%
	12,5
	10,9
	10,3
	9,8

	Baseline 7.04%
	12,5
	10,5
	9,7
	8,5



The Bank model gives a great deal of forecast information.  It gives a forecast of changes in poverty by region and growth by sector.  That could be useful if for example if we wanted to show the regional impact of changes in the overall growth rate.  But once again it should be borne in mind that there is no behavior in this spreadsheet model which means that at best, it should be used for short run forecasts.  
Another use of the model is to get a forecast of the effect of price changes on the poverty rate.  This is particularly relevant because price information is the most up to date information that we have, and so it will give us a good basis for predicting the effect on the poverty rate of changes in prices.  Of particular interest is the price of food.  The model has a quite disaggregated treatment of the entire consumption basket for both the poor and the non-poor.  That allows one to change a particular price and calculate its effect.  In table 2 we show the impact of three different food price shocks.  In each case we hypothesize a one time shock in 2012 of 5%, 10% and 15% in the price index of food.  We show the impact of these shocks in table 2.  Note that we are looking only at the aggregate food price, not the price of particular commodities.  The model does permit one to do that as well.
As before, the model makes predictions out to 2014.  We show only the result for the first year  partly because of the absence of any behavioral response in the model and also because the model is written for cumulative changes over time.  So as now written the model shows changes in the growth rate of food price, rather than a one time shock.   That can and should be changed.  We should also attempt to amend the model to incorporate some sort of wage reaction to rising food prices.  That would make the simulations of the relationship between inflation and poverty more realistic and believable.  But in the meantime, we  give the forecast of the change in food prices for just the first year of the simulation.   What the model shows is the sensitivity of poverty rates to rising food prices.  Food prices rise by 5% in the World Bank baseline run, and the poverty rate is 10.4%.  If those prices jump by 5 percentage points to 10%, the poverty rate jumps to 11.8% and if they jump to 15%, the poverty rate rises all the way to 13.3%.  Note that this is just the reaction in the first year.   Clearly poverty rates are highly sensitive to the price of food which is not surprising given that food comprises 60% of the budgets of the poor.  Once again, note that this model does not incorporate any changes in the wage rate of the working poor in response to the exogenous rise in food prices.  Professor Papanek is working on the relationship between wage rate, labor income and food prices.  It would be useful to attach his module on to the World Bank spread sheet when his study is completed, but it is not clear exactly how to do this.  If it could be done it presumably would reduce the poverty-food price elasticity.  
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	Table 2: Effect Of One-Time Food Price Shocks On Poverty in 2012

	One-Time Food Prices Shock
	Poverty Rates in %

	5%
	10,4

	10%
	11,8

	15%
	13,3
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Scenarios for a CGE analysis using the Yusuf model
The Yusuf model is a full CGE with an endogenous distribution of families across something like 31 sectors of the economy.  The model has around 30 sectors and labor disaggregated into formal and informal sectors, with both skilled and unskilled in each.  In his current model he has aggregated unskilled labor in the rural and urban sector.  Formal sector labor works at a fixed minimum wage which means that variations in the demand for labor push labor into either unemployment or the informal sector where wages are endogenous and rise or fall to clear the market.  That informal sector wage is assumed to be equal or proportional between urban and rural labor.  This feature of the model is debatable empirically since it is not clear that the rural wage is equal to the informal sector urban wage.  This is an important question for poverty analysis.  Note that this is a comparative statics model and does not incorporate an endogenous flow of labor out of agriculture and into the urban labor markets.  This latter feature is unfortunate given the importance of rural employment and rural-urban migration to the reduction in rural poverty.  If we would like to have an instrument that gives insight on the poverty impact of alternative growth strategies, the model needs to be augmented to incorporate this dynamic feedback, as well as a realistic treatment of sectoral capital stock growth. 
Here are several of the scenarios that we have proposed to Arief.  
1. Simulate a drought in the rice sector, or a one time or temporary reduction of productivity in that sector. 

2. Simulate the effect of an external price shock-i.e. something like a fall in the price of an important export commodity.

3. Simulate an increase in investment in roads-leading to a reduction in the transportation margin or the farmgate price of major agriculture products.  Here we would want to include the fiscal as well as the supply-side effects.  This experiment might well be more appropriate for a dynamic version of his model.

4. A fall in capital inflows.  I assume the Yusuf model has an external closure which either holds foreign saving constant or the exchange rate constant.

In each case, the model will generate a predicted change in the poverty rate, employment, and the overall rate of growth of the economy and its various sectors in response to the change in conditions.  Note that these changes will be a comparative statics result.  The will not give changes in the growth rate resulting from changes in exogenous conditions.  
We have asked Professor Yusuf to give us his suggested set of alternative scenarios, as well as a time line and a budget for running his model.  We have not yet received his proposal, but baring unexpected delays or high costs, we recommend using the Yusuf model for longer run analysis of poverty policy alternatives.
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