Figure 9. Growth impacts of the financial crisis by sector
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Source: Yemen DCGE model results.

In Scenario 6, the financial crisis is modeled by jointly reducing trade and remittances. All sectors
are hurt in this scenario, yet the degree of impact varies across sectors. The service sector is hit the most
due to its strong linkages with the government sector (public services constitute a large share of total
services), which is heavily dependent on oil revenues. The decline in government recurrent spending’
causes a decline in public sector employees’ real-wage income, either through a lower-wage rate or cut of
government staff. While agriculture and nonoil industries are relatively more resilient to the financial
crisis, growth in agriculture falls to 0.5 percent in 2009 from 3.6 in the same year’s baseline. Growth in
nonoil industries drops by only 0.5 percentage points compared with the previous year, mainly caused by
investments in the gas sector and production starting in late 2009. Thus, the sector is not affected by the
crisis and compensates for growth losses in other subsectors in the nonoil category during 2009-2010.
However, due to its relatively small size, the gas sector is unlikely to reverse negative effects from the
decrease in o0il export value. It is also unlikely to compensate for the weak performance in the service and
agricultural sectors.

These growth results under the model’s financial crisis scenario are consistent with the projection of
Economist Intelligence Unit (EIU 2009, 14), in which GDP is predicted to fall to 5,665 billion YER in
2009 from 5,735 billion YER in 2008 in nominal prices.® More optimistic earlier projections were often

"To capture the declines in government revenue due to declining oil exports, government spending other than savings,
which is an exogenous variable available in the model, is assumed to fall by 10 percent in 2009.

8 There is some debate on the calculation of changes in real GDP between 2008 and 2009. There is agreement that nominal
GDP fell and also that the consumer price index (CPI) increased. Deflating nominal GDP by the CPI would thus lead to a sharp
contraction of the economy. However, due to Yemen’s distorted economic structure, it is theoretically possible that nominal GDP
falls, consumer prices rise, and real GDP rises. This is because the GDP deflator is based on GDP shares (where oil plays an
important role), whereas the CPI is based on consumption shares (where food and consumer goods are much more important).
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based on the assumption that gas exports commence in early 2009, which did not occur in reality. The
International Monetary Fund, for example, projected 7.7 percent growth for 2009 annual growth in its
joint staff report in March 2009.

Although there are different growth projections due to different assumptions on the impacts of the
financial crisis and uncertainty on price deflators, most experts agree that the poverty rate has gone up as
a consequence of the financial crisis. Results from our DCGE model show that poverty indeed increases
from 34.8 percent in the baseline to 38.8 percent under the financial crisis scenario. These poverty effects
at the national level are dominated by the remittances channel as opposed to the growth impact, which is
dominated by the trade effect. Under the financial crisis scenario, the poverty rate increases by a modest
1.5 percentage points due to the trade channel, while the rate of people living in poverty increases by 2.1
percentage points as a consequence of the cut in remittances (Figure 10). Urban households are hit
especially hard by the financial crisis. The sharp reduction in government spending and related job cuts in
public services and reduced government transfers cause the urban poverty rate to rise by 6.0 percentage
points in 2009, compared with a more modest increase of 2.7 percentage points in rural areas.

Figure 10. Poverty impacts of the financial crisis

Source: Yemen DCGE model results.

Joint Impacts of the Food, Fuel, and Financial Crises

The previous scenarios have considered the impacts of both the food and fuel crises and the financial
crisis sequentially but independently. In this section we present the result of a triple crisis scenario that
joins the impacts of the food and fuel crisis with the financial crisis. In the absence of any official
statistical or other type of data from the country for the last two years (2008 and 2009), this triple crisis
scenario can be viewed as an estimation of growth and poverty trends in Yemen after 2007.

So, for example, if oil prices fall (by more than output) and nonoil prices rise, then it is theoretically possible that the CPI rises
but the GDP deflator falls. If this fall in the GDP deflator is substantial, real GDP might grow even though nominal GDP falls.
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Given that the food and fuel crises occurred mainly in 2008 and the financial crisis mainly in
2009, the total crisis scenario displays a much more realistic picture of growth dynamics in recent years as
compared with looking at each period individually (Figure 11). Without the financial crisis in 2009, the
effect of the food and fuel crises on growth would have quickly phased out in the years after 2008.
However, the onset of the financial crisis in 2009 has altered growth recovery and leads to a negative
growth in GDP in 2009. Thus, the financial crisis, because it followed the food and fuel crises, not only
slows down growth recovery but also makes the recovery after 2009 more difficult. Even under the
assumption that the world returns to precrisis conditions and no further shock in 2010, growth remains at
a level well below precrisis situation. The GDP growth rate in 2010 is only 3.1 percent, compared with
3.8 percent in the baseline’s 2010 growth outcome.

Figure 11. Growth impacts of the food, fuel, and financial crises
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Source: Yemen DCGE model results.

At the sector level, the continued crisis hits services and agriculture especially hard, while the
effect on the nonoil industry is relatively modest (Figure 12). This outcome is largely due to certain
factors specific for Yemen, especially the kicking in of liquefied natural gas production in 2009 and 2010.

Figure 12. Growth impacts of the food, fuel, and financial crises by sector
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Source: Yemen DCGE model results.
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The triple crisis hit the poor doubly hard, especially rural households (Figure 13). Poverty was
high during the food crisis, yet it is reaching new heights during the financial crisis. Had the financial
crisis not occurred, the increase in poverty levels would have slowed due to falling food prices. However,
instead of recovering, rural households were hit hard by a drop in remittances, and urban households, by
both the drop in remittances and declining oil revenues.

The additional shock of the financial crisis further raises the poverty rate to 42.8 percent in 2009,
8 percentage points above precrisis levels. The poverty increase is severe for both rural and urban
households (Figure 13). Poverty in rural areas increases to 47.6 percent, making almost every second rural
inhabitant poor. In urban areas, poverty increases from 21.6 to 29.9 percent, thus pushing almost one-third
of the urban population below the poverty line.

Figure 13. Poverty impacts of the triple crisis
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5. CONCLUSIONS

Many developing countries have been hard hit by a series of crises during 2007-2009, yet analytical
evidence of their impact on development and how they might have affected each other remains scarce.
This paper has attempted to shed light on these questions, thereby making contributions to both the
understanding of crises interlinkages in general and the estimation of country-level postcrisis poverty
rates for Yemen. Because the last household survey was conducted before the crises and there is
uncertainty about the growth estimates, this study also serves as an estimation of growth and poverty
trends between 2007 and 2009-2010, which are based on a consistent economic model. To capture the
impacts of the triple crisis, we have considered changing world market prices, a drop in remittances,
government spending, and trade. Yemen-specific additional features of our crisis modeling include the
general decline in oil production and additional gas-sector investments and production in the country in
2009 and 2010.

We first decompose the impacts of the food crisis and the fuel crisis and show that the growth
impacts are converse and countercyclical. While high oil prices have accelerated economywide growth,
high food prices have slowed growth mainly through reduced private nonfood consumption. Oil-driven
growth dominates the joint growth effect in the crisis year of 2008. However, this oil-driven growth has
not been pro-poor; poverty under the combined food and fuel crisis rises sharply for both rural and urban
households.

Despite the lack of direct financial market links, real economy effects from the financial crisis
lead to negative growth in the absence of any additional fiscal measures. The sharp drop in growth is
dominated by the drop in oil prices and related decrease in government spending. Poverty effects of the
financial crisis differ between rural and urban households. While urban households are hit hard by the
collapse in trade and government spending, the net effect from trade channel impacts is neutral for rural
households, mainly due to the positive effects of falling food prices. However, the drop in remittances
affects both rural and urban households with the result of a sharp overall rise in poverty.

On the sector level, results show that oil-dependent and poor countries like Yemen are especially
vulnerable to global crises. The reduction in oil revenues and related spending cannot be compensated by
lower prices for imports of food and consumer and investment goods. Although agriculture often
stabilizes economic growth and household incomes in terms of crisis, this role of the sector is limited in
Yemen due the relatively low share of the sector in GDP (10 percent) and the large share of net food-
buying households in Yemen (97 percent).

The impacts of the financial crisis should not be seen in isolation from the preceding crises.
While growth rebounds relative quickly after each shock, recovery from falling into poverty is a much
slower process. Poverty effects from one crisis to the next add up and compound each other. In the case of
Yemen, poverty increases from precrisis levels of 34.8 percent to 37.6 percent in 2008 and 42.8 in 2009.
These estimates can be considered conservative, because we do not account for the ongoing war in Saada
province and the related displacement of people and public spending cuts, severe electricity shortages,
and major floods in Hadramout governorate that recently hit the country.
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APPENDIX A: SUPPLEMENTARY TABLES AND FIGURE

Figure A.1.World commodity prices, 2006-2009
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Source: Authors’ calculations using World Bank (2009b). Note: Q stands for quarter.

Table A.1. SAM and Model Disaggregation

Activities/commodities

Factors of production

Agriculture
Sorghum
Maize
Millet
Wheat
Barley
Other grains
Bananas
Grapes
Mangoes
Citrus fruits
Other fruits
Potatoes
Onions
Tomatoes
Other vegetables
Pulses
Coffee
Sesame
Cotton

Qat

Tobacco
Camel
Cattle

Industry (cont.)
Other processing
Fish processing
Textiles and clothing
Leather and shoes
Wood

Paper

Printing

Oil refining
Chemicals

Fertilizer and pesticides
Nonmetals

Metals

Machinery

Other manufacturing
Electricity

Water

Construction
Services

Trade

Hotels and restaurants

Transport & communication
Business services
Health

Labor

Private sector, unskilled
Private sector, semiskilled
Private sector, skilled
Public sector, unskilled
Public sector, semiskilled
Public sector, skilled
Capital

Capital

Oil capital

Land

Land temperate highlands
Land dry highlands

Land Red Sea and Tihama
Land Arab Sea

Land internal plateau
Land desert

Households*

Urban
Temperate highlands
Dry highlands

Red Sea and Tihama
Arab Sea
Internal plateau
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Table A.1. Continued

Activities/commodities

Factors of production

Agriculture
Chicken

Goats & sheep
Fishery

Forestry

Industry

Oil

Gas

Other mining
Beverages

Bread

Other cereal-based food
Dairy products
Vegetable oil
Sugar, processed
Camel meat

Beef meat

Poultry

Goat & sheep meat

Industry (cont.)
Education
Public services
Other services

Labor

Desert

Rural

Temperate highlands
Dry highlands

Red Sea and Tihama
Arab Sea

Internal plateau
Desert

Other accounts

Enterprise
Government

Direct taxes

Sales taxes

Import tariffs

Savings & investment
Rest of world
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Table A.2. 2007 Macro SAM for Yemen

Direct Sales  Import
Activities Commodities Labor Capital Enterprise Household  Government tax tax tax Invest ROW | Total

Activities 7,115 7,115
Commodities 2,477 2,642 722 1,340 1,545 | 8,725
Labor 2,779 2,779
Capital 1,860 1,860
Enterprise 1,668 158 76 | 1,903
Household 2,779 191 58 126 285 | 3,439
Government 1,099 153 -289 44 271 1,278
Direct tax 80 73 153
Sales tax —289 —289
Import tax 44 44
Savings 257 725 262 97 | 1,340
ROW 1,855 409 10 2,274
Total 7,115 8,725 2,779 1,860 1,903 3,439 1,278 153 -289 44 1,340 2,274

Note: ROW = rest of the world
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APPENDIX B: EXTENDED MODEL DESCRIPTION®

The ability to capture intersector synergies, trade-offs, and linkages has made general equilibrium models
an important tool in analyzing the impacts of growth accelerations. The DCGE model is an economywide,
multisectoral model that solves simultaneously and endogenously for both quantities and prices of a series
of economic variables. On the supply side, the model defines specific production functions for each
economic activity. Assumptions that are made before calibrating the model to the data include constant
returns-to-scale technology with constant elasticity of substitution (CES) between primary inputs. This is
a fundamentally necessary assumption for the model to reach a general equilibrium solution. For the
substitution between primary and intermediate inputs in the production functions we assume a Leontief
technology.

The demand side of the CGE model is dominated by a series of consumer demand functions. This
demand system is derived from well-defined utility functions. In our model, the consumer demand
functions are solved from a Stone-Geary type of utility function in which the income elasticity is not at
unity, and hence, the marginal budget share of each good consumed departs from its respective average
budget share. Similar to other general equilibrium models, consumer income that enters the demand
system is an endogenous variable in our model. Income generated from the primary factors employed in
the production process is the dominant income source for consumers, while the model also considers
incomes from abroad (as remittance received) or from the government (as direct transfers).

The DCGE model explicitly models the relationship between supply and demand, which
determines the equilibrium prices in domestic markets. To capture the linkages between the domestic and
international markets, the model assumes price-sensitive substitution (imperfect substitution) between
foreign goods and domestic production. Although the linkages between demand and supply through
changes in income (an endogenous variable) and productivity (often an exogenous variable) are the most
important general equilibrium interactions in an economywide model, production linkages also occur
across sectors through the intermediate demand and competition for primary factors employed in
production sectors.

Investments affect production over time, and productivity growth is also a gradual process.
Capturing this dynamic process is a key component of a DCGE model. Given the complexity of the
model setup in terms of its large number of production sectors in both agriculture and nonagriculture, and
its highly disaggregated agricultural production and household groups across subnational regions, it is
unrealistic to develop a fully intertemporal general equilibrium model for this study.'® Thus, we use a
recursive dynamic model. With this model setup, the dynamics occur only between two periods at a time.
Consumption smoothing along the growth path as well as the intertemporal investment and saving
decisions are not taken into account. Instead, private investment and hence capital accumulation are
determined by a Solow type of saving decision in which savings are proportional to the income and not
endogenously solved from a Ramsey type of intertemporal utility function. Population growth, land
expansion at the subnational and national levels, and productivity growth are all exogenously determined.
Mathematic presentation and corresponding model parameters and variables are listed in Appendix B.

To capture different agricultural production patterns and technologies at the subnational level, the
SAM and DCGE models further disaggregate agricultural activities into six agroecological zones
(temperate highlands, dry highlands, Red Sea and Tihama, Arabian Sea, internal plateau, desert) using
district-level production data. Workers in the model can migrate between sectors and regions, although
agricultural land remains within each region’s agricultural sectors. The skilled labor force grows more
slowly than the rest of the workforce (unskilled and semiskilled).

The SAM and DCGE models further disaggregate households into subnational groups in both
rural and urban areas. Information on income distribution from labor and land derived from HBS

° The model description is based on Breisinger, Diao, and Thurlow 2009.
1% An intertemporal general equilibrium model in literature is often with relatively aggregated economic structure. See Diao
et al. (2005) for the growth linkage analysis in the case of Thailand as an example.
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2005/2006 is used to calibrate the initial income distribution of the model. In general, returns to land,
labor, and capital employed in agricultural production at the regional level go to the region’s rural
household group, and returns to capital employed in nonagricultural production and wage income of
skilled labor go to urban households. Rural households also earn labor income from nonagricultural
activities, which can occur either in the rural (i.e., rural nonfarm) or in the urban areas. Income elasticities
of households’ demand functions are estimated using consumption expenditure data from HBS
2005/2006.

Both the SAM and the DCGE models include a government account, which collects direct taxes
from households and indirect taxes from imports, exports, and domestic sales, and then supplements its
revenues with foreign grants from development partners that are used for investment expenditures.
Information on government revenues and expenditures was provided by the Ministry of Finance and
Economic Planning.
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