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Abstract: 

The World Economic Forecasting Model (WEFM) was developed to 
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1. Introduction  

Under the mandate of the General Assembly, the UN Secretariat has been publishing annual 

assessments of macroeconomic trends in the world economy since the 1940s.1 From the early 

1970’s on, the UN Secretariat has also been publishing short-term forecasts for the world 

economy, through cooperation with Project LINK.2  

The LINK forecasting exercise was originally based on two major components: the expertise of 

some 100 economists from about 60 individual countries and several international organizations; 

and the LINK global modelling system consisting of some 80 individual country models, linked 

together through trade and other international linkages. A recent evaluation of the forecasting 

performance of the Project LINK exercise over the past three decades can be found in United 

Nations (2008).   

In 2005, work on a new World Economic Forecasting Modelling (WEFM)
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The core behavioural equations are implemented in a cointegration/error correction framework. 

Long run equilibrium relationships between a series y* and a vector of series xi are theoretically 

grounded, and expressed as a cointegrating relationship (equation (1)). This is embedded in an 

error correction framework, which explains short-run dynamics, and may include additional 

stationary variables, zi, (equation (2)).  

log(yt
*) =  α0 + ∑ αi log(xit)        (1) 

∆log(yt) = φ0 – β(yt-1-y
*
t-1) + ∑φi(L)∆log(xit) + ∑δi(L)zit + ut  (2) 

Where φi(L) is the usual lag operator. 7 In practise lags are never more than 2 periods, as the 

WEFM is an annual model. 

The error correction framework allows the model to adjust towards a stable dynamic equilibrium. 

As the speed of adjustment may be slow in some countries and some markets, additional 

adjustment mechanisms are incorporated as necessary to ensure that a stable dynamic 

equilibrium can be achieved. 

Cointegrating relationships are estimated either as part of a 2-step process, applying dynamic 

OLS procedures to first identify the long-run equations and then fitting the dynamics around the 

cointegrating relationships, or by applying instrumental variable techniques in a single equation 

framework that jointly estimates the cointegrating relationships and the dynamics. Constrained 

estimation techniques are employed, to ensure that all estimated parameters lie within 

theoretically plausible boundaries and that the model produces a coherent outlook for the future, 

which takes precedence over explaining the past. This allows us to estimate equations for each 
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technology, such as the Cobb-Douglas or Constant Elasticity of Substitution production 

functions, across all countries. With two factors of production the generalised form can be 

expressed as: 

( )ttt TLKfYFT ,,=         (3) 

where YFT is potential output, K is the desired capital stock, L is potential labour input and T 

indicates the state of technology, or total factor productivity (TFP). Totally differentiating this 

equation with respect to time, and assuming perfect competition in factor markets and a 

homothetic production function, the growth rate of potential output can be expressed as the sum 

of the growth rates of each input, weighted by their relative factor share, plus the growth in TFP:  

ttLtKt ALKYFT
tt

∆+∆+∆=∆ )log()log()log( θθ      (4) 

Where θKt is the share of output accruing to capital, θLt is the labour share and ∆At is the growth 

rate of TFP.8 Under the assumption of constant returns to scale, θLt = (1- θKt), from which we can 

derive the well-known growth accounting decomposition:  

ttKt

ttt

AkL

TRENDYFITLYFT

t
∆+∆+∆=

∆+∆=∆

)log()log(

)_log()log()log(

θ
    (5) 

where YFIT_TREND is trend labour productivity and k is capital per unit of labour input (K/L). 

Equation (5) decomposes potential output growth into the contribution from potential labour 

input and trend labour productivity, which can in turn be decomposed into TFP growth and the 

rate of capital deepening.  

Equation (5) forms the basis of the supply-side traje
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[ ] ( ) )log(1)_log()log()log( ttt XTRTRENDYFITLFNYFT ∆−+∆+∆=∆ αα  (6) 

where XTR is the volume of exports of goods and services. The weight, α, is estimated for each 

country, and tends to be 0.9 or higher.   

Labour force projections are modelled as a function of projections for the population aged 15+ 

from the United Nations Population Division and labour force participation. The model equation 

for labour force participation projections incorporates an automatic stabilising relationship, to 

ensure that trend labour productivity growth does not drift too far from actual average labour 

productivity growth: 

( )
( )

100*
_log

log
*2.0
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where GCR is the volume of government consumption expenditure, which feed directly into both 

the GDP identity and the government budget balance.  

Inventories 

The data for the variable denoted as inventory accumulation or stockbuilding in WEFM is 

calculated as the residual on the national accounting identity. This means that it also captures any 

discrepancies between the income, product and expenditure sides of the national accounts, chain-
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2.1.3 Labour market and prices   

Unemployment rate 

Labour markets in the current vintage of the WEFM are modelled as a simple Okun-style 

relationship that links the unemployment rate to GDP growth.  

( ) ( ) 023211 loglog αααα +∆+∆+∆=∆ −− tttt YERYERURXURX   (14) 

where URX is the unemployment rate.  

Ongoing research will develop a full labour market 
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( ) EXRPOILUMTDNOMTDt *)1($ 11 ββ −+=     (18) 

where EXR
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( ) ( ) ( ) ( )ttt XTNYENGGR log1loglog ∆−+∆=∆ αα     (21) 

The residual category of other government expenditure is modelled in line with GDP growth. 

( ) ( )tt YENGOTH loglog ∆=∆        (22) 

The government deficit flows onto the government debt stock. This equation can be elaborated to 

include a money stock, in order to capture the role of money issuance in financing the deficit 

(demand debt). Future work will distinguish between debt denominated in domestic and foreign 

currency, to assess the sensitivity of the fiscal position to an exchange rate shock.  

ttt GLNGDNGDN −= −1        (23) 

A fiscal policy rule can be introduced to ensure that the deficit and debt stock return to 

sustainable levels after any shock. This generally takes the form of a feedback loop between the 

deficit or debt stock on the tax rate, so that a deviation from the targeted level of the debt or 

deficit initiates an automatic adjustment in the tax rate. The feedback can also take the form of a 

risk premium that widens with the size of the government debt to GDP ratio.  

Monetary policy instruments 

In the absence of capital controls, uncovered interest parity means that monetary authorities can 

control either an interest rate or an exchange rate, but not both. Bilateral exchange rates against 

the US$ are modeled for all countries within WEFM. Country models distinguish between:  

• countries that use the US$ as legal tender (ECU, SLV, PAN, TLS, USA, ZWE) or where 

the national accounts in UNSD are denominated in US$ (LBR) 

• countries that use the euro as legal tender (MNE, euro area) 

• countries with fixed or heavily stabilised exchange rate regimes 

• countries with a fairly stable rate of crawl against another currency 

• countries with floating exchange rate regimes 
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A short-term policy interest rate is included in the WEFM where the data is available. When 

producing the forecast baseline, this is treated as an exogenous policy instrument. In scenario 

studies, the interest rate can be endogenized to follow a monetary policy rule, such as a simple 

Taylor specification (McCallum, 1999). The short-term interest rate is determined by two “gaps”, 

namely, the inflation gap and the output gap. The inflation gap measures the distance between 

the actual inflation rate and its target level. The output gap gauges the deviation of output from 

its potential level. The standard equation applied is of the form: 

( ) aYGAINFTINFLSTISTI ttttt ++−+= − log*100*2.0)(*1*7.0 1    (24) 

where STI is the policy interest rate, INFL is actual inflation INFT is targeted inflation, and 

YGA is the output gap. The lagged dependent variable allows for persistence in the level of the 

interest rate, which will converge on the country-specific steady state rate of a over time. All 

parameters can be modified for the purpose of simulation studies in order to test sensitivity of the 

model to these assumptions.   

Ongoing research will introduce a long-term interest rate into the model, to allow for the 

appropriate modelling of government interest payments and links to longer-term borrowing costs.  

2.2 International trade linkages in the WEFM 

Individual models in the WEFM are linked together by bilateral trade sensitivities. In the history 

of Project LINK, a number of approaches have been experimented to modelling bilateral trade, 

based on the following principles: (1) the exports of a country should be equal to the sum of the 

bilateral imports of its trade partners, (2) world total exports should be equal to world total 

imports at the global level (allowing for the historical statistical discrepancy), and (3) the import 

deflator of a country should be linked to the export prices of its trade partners.   

The WEFM model for world trade volumes and prices is founded on an underlying bilateral 

trade matrix that captures bilateral trade flows between all countries modelled within the WEFM 

system at a point in time. The trade flows cover ex
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explicit assumption must be made on the sensitivity of trade volumes and values to relative 

prices. The basic model for exports within the WEFM is based on the following relationship:  

����,� =	 	
���,�� ������,������,� ���
     (25) 

Where XTR is the volume of exports of goods and services, WDR is a country-specific global 

import demand variable, XTDNO is non-oil export prices, and CXUD is non-oil global trade 

prices. Oil prices are excluded from the relative export price measure, as they tend to be volatile, 

while the elasticity of demand for oil tends to be very low. The relative price elasticity, d1, must 

fall between the boundaries of -1, which is equivalent to imposing constant value shares on trade 

for all countries, and 0, which is equivalent to imposing constant volume shares on trade for all 

countries. While both of these assumptions are convenient for ensuring that world export and 

import volumes balance, neither is necessarily a very good description of reality, as shifts in 

global competitiveness do generally lead to a partial – but not full – substitution away from 

countries where trade prices are higher. Global panel estimates of the price elasticity of exports 

point to an average long-run global price elasticity of about -0.4, with an elasticity of about -0.3 

in the short-run.   

One of the difficulties of adopting a global trade model based on equation (24) is that the global 

balance of exports and imports is approximately mai
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And non-oil import prices are defined as a weighted average of export prices from the rest of the 

world: 

*��01� =	 ∑ %�����(∑ %�����--) ���01)      (30) 

Deriving import prices directly from the export prices in the rest of the world ensure consistency 

in world trade prices. This in turn ensures that so long as export and imports are balanced in 

volume terms, the ratio of the value of exports to the value of imports will also remain close to 

its historical level.  

A nominal effective exchange rate equation is also derived from the bilateral trade matrix, and 

can be applied on a daily, monthly or annual basis. The derivation is described in a separate note.  

3. Model properties  

Below we indicate some of the WEFM model properties through a small selection of simulations 

studies that illustrate the sensitivities of forecasts for the major global regions to some of the key 

underlying assumptions of the forecast. 

3.1 Oil price scenario 

The dramatic decline in the price of oil from October 2015 to early 2016 had a significant impact 

on regional economic prospects. The impact on individual economies depends on a wide range 

of factors, such as the share of national income derived from oil production; the oil intensity of 

production and consumption; the share of government revenue derived from fuel taxes and the 

oil sector; the share of government expenditure on energy subsidies; the pass-through of the 

international oil price to the domestic price level; as well as the cyclical position of the economy 

before the shock. Regional sensitivities reported in the WESP 2016
9 suggest that if the oil price 
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The sharp drop in oil prices also increases the likelihood of deflation in many countries. In 

general, prices in developed economies tend to be less sensitive to the oil price than in 

developing economies, largely reflecting the level and structure of taxation on energy usage. 

Nonetheless, given the low inflation environment already prevailing, average inflation in the 

developed economies would be expected to fall to close to zero in 2016 if the oil price hovers at 
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origin is the Syrian Arab Republic (35 per cent), with Afghanistan, Eritrea and Iraq accounting 

for at least another 17 per cent.  

During the last quarter of 2015, arrivals accelerated sharply, with the total number of refugees 

and migrants entering the EU in 2015 estimated to exceed 1 million persons—a dramatic 

increase over the 5 preceding years, during which the EU-28 countries received a total of 1.8 

million asylum applications. Between 2010 and 2014, Germany received nearly a quarter of all 

asylum applications in the EU-28, with France and Italy together receiving another quarter of 

these applications. However, in response to decisions taken by the German Government on 

humanitarian grounds, it is estimated that the number of persons seeking asylum in Germany by 

the end of 2015 rose to approximately one million.  

In 2014, some 362,850 persons received asylum in Germany with a total public expenditure 

outlay of €2.4 billion. The increased asylum support will lead to additional public expenditure in 

Germany to the tune of €20 billion during 2015-17, and possibly even more, taking into account 

indirect expenditures on education, security and accommodation.  

Using the United Nations World Economic Forecasting Model, preliminary simulations indicate 

that the macroeconomic impact of this sizable additional outlay of €20 billion is relatively 

modest. The additional public expenditure is likely to reduce the budget surplus by 0.1 to 0.2 per 

cent of GDP, while the current-account surplus would decline by 0.2 per cent of GDP. The 

projected impact on the GDP growth of Germany would be small but positive at close to 0.1 

percentage points during 2016 and 2017, reflecting that the increased expenditure primarily 

stimulates aggregate domestic demand.  

The simulations also indicate that real wage growth would slow down in response to the 

increased labour supply, assuming that about half of the asylum applications will be granted and 

that a sizeable share of these will meet the challenges of social integration and entering the 

labour market. These results are similar to those published by the European Commission (2015, 

box I.1).  

According to the baseline forecast, government debt in Germany was due to fall by 8.4 per cent 

of GDP between 2014 and 2017. But because of the influx of refugees and migrants, it is more 

likely to fall by 8.0 per cent, as Germany may pay off a smaller share of its debt than it might 

have done without the influx. 

Table 1. Estimated impact of the influx of refugees and migrants in Germany* 

2015 2016 2017 

Extra-government spending (billions of euros) 7.6 7.8 4.6 

GDP growth (percentage point) 0.07 0.08 0.1 

Government budget balance (percentage of GDP) -0.12 -0.23 -0.11 

Current account (percentage of GDP) -0.1 -0.22 -0.24 
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Figure 3. GDP growth forecast with forecast confidence intervals 

 

Source: WEFM model stochastic forecast 

5. Further research  

Several of the areas of ongoing research have been highlighted throughout the discussion of the 

model structure above. These model enhancements wil
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STI = 0.7*STI(-1) + ((HIC/HIC(-1)-1)*100 – INFT) + 0.2*LOG(YGA)*100 + A 
 
OXS  = OXS(-1) 
 
OMS  = OMS(-1) 
 
CAN  = BTN  + CANOTH 
 
CANRATIO  = CAN  * EXR  / YEN  * 100. 
 
BTN  = (XTN  - MTN)  / EXR 
 
CANOTH  = CANOTH(-1) 
 
dlog(YFT)  = m1  * ( dlog(LFN)  + dlog(YFIT_TREND) 
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GLN General government net lending (fiscal balance) 

GLNRATIO Fiscal balance % GDP 

GOTH Government other spending, National Currency 

HIC Consumer Price Index 

INFT Inflation target or expected inflation (not necessarily explicit) 
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Comoros COM 

Congo COG 

Costa Rica CRI 

Côte D'Ivoire CIV 

Croatia HRV 

Cuba CUB 

Cyprus CYP 

Czech Republic CZE 

Democratic Republic 
of the Congo COD 

Denmark DNK 

Djibouti DJI 

Dominican Republic DOM 

Ecuador ECU 

Egypt EGY 

El Salvador SLV 

Equatorial Guinea GNQ 

Eritrea ERI 

Estonia EST 

Ethiopia ETH 

Fiji FJI 

Finland FIN 

France FRA 

Gabon GAB 

Gambia (Islamic 
Republic of the) GMB 

Georgia GEO 

Germany DEU 

Ghana GHA 

Greece GRC 

Guatemala GTM 

Guinea GIN 

Guinea Bissau GNB 

Guyana GUY 

Haiti HTI 

Honduras HND 

Hong Kong Special 
Administrative Region 
of China HKG 

Hungary HUN 

Iceland ISL 

India IND 

Indonesia IDN 

Iran (Islamic Republic 
of) IRN 

Iraq IRQ 

Ireland IRL 

Israel ISR 

Italy ITA 

Jamaica JAM 

Japan JPN 

Jordan JOR 

Kazakhstan KAZ 

Kenya KEN 

Kiribati KIR 

Kuwait KWT 

Kyrgyzstan KGZ 

Lao People’s 
Democratic Republic LAO 

Latvia LVA 

Lebanon LBN 

Lesotho LSO 

Liberia LBR 

Libya LBY 

Lithuania LTU 
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Turkey TUR 

Turkmenistan TKM 

Uganda UGA 

Ukraine UKR 

United Arab Emirates ARE 


