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Abstract 

Lebanon has experienced considerable economic turbulence since the onset of civil war in 1975, 
resulting in burgeoning fiscal deficits, and an unsustainable public debt overhang and debt servicing 
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2006 that devastated such progress. This paper focuses upon identifying macroeconomic outcomes 
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Numerical simulations indicate that emphasising infrastructure expenditure is likely to be most 
conducive in achieving these outcomes.  
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1.  Introduction  

 
Lebanon has experienced considerable economic, political and military turbulence since the onset 

of the civil war in 1975 (Bank Audi, various; Bank du Liban, various; Bolbol, 1999a, 1999b: Chami, 

1992; Eken, 1995; Eken and Helbling, 1999; and Saleh and Harvie, 2006), that resulted in 

burgeoning fiscal deficits, an unsustainable public debt overhang, a debt servicing requirement that 

absorbs almost 30 per cent of total government revenue and is the highest in the world on a per 

capita basis (Darweesh, 1999; Korm, 1999; Makdissi, 1999; Ministry of Finance, various; and 

Neaime, 2004). Considerable economic progress had been made in the post Taif period, but was 

undone in July-August 2006 due to a war with Israel that devastated much of the country’s 

infrastructure, environment and the rapidly developing tourism sector (Bank Audi, 2006; Fattouh 

and Kolb, 2006; Harvie and Saleh, 2008; Lebanon under Siege, 2006; Spero News, 2006; and 

World Tourism Organisation, 2006). Consequently, the task of rebuilding a sustainable Lebanese 

economy is immense and cannot be achieved in isolation, where a concerted and substantial 

response from the international community is required in the form of donor assistance (Anonymous, 

2007; Ministry of Finance, 2007a). 

  

Harvie and Saleh (2008) recently highlighted Lebanon’s economic plight – high budget deficits, 

unsustainable public debt, high interest rates, and a heavy debt servicing requirement that is 

constraining the government from funding much needed infrastructure expenditure. This situation 

was severely compounded by hostilities with Israel during 2006, which resulted in severe damage to 

key infrastructure and facilities. Estimates of the direct and indirect costs for Lebanon from this war 

conservatively vary from US$10-15 billion (ibid.), putting an already fiscally weak central 

government into an even more precarious position. The budgetary crisis restricts the government’s 

access to further domestic and foreign borrowing, where existing debt servicing absorbs most of 

any additional revenue. Consequently, accessing international donor funding is pivotal. The impact 

on the budget deficit, and its financing, is now of critical significance to the country. Increased 



 3

government spending on immediate emergency needs has been estimated at around US$13.3 

million, while the loss of direct and indirect government revenue is estimated at around US$66.3 

million. These developments have exerted further pressure on the government’s already precarious 

budget deficit.  

 

This paper proceeds as follows. Section 2 reviews developments and donor assistance for the 

Lebanese economy in the post Paris III period1. Section 3 outlines the analytical framework utilised 

in this paper while section 4 briefly outlines the empirical estimation and key sources of data.  

Section 5 conducts a simulation analysis of the macroeconomic impact of donor funding on the 

Lebanese economy, interprets the key outcomes and emphasises key policy implications. Finally, 

section 6 provides a brief summary of the key conclusions.  

  

2.  Lebanon post Paris III – an overview 

 

Donor outcomes 

 

At the Paris III international donor conference on 25 January 2007 a total of US$7.613 billion was 

pledged to assist the recovery of the Lebanese economy (Ministry of Finance, 2007b), via: private 

sector support, support through United Nations agencies, civil society organisations and public 

sector support including in-kind contributions, support to BDL, project financing, budget support 

and projects underway (ibid., p.27). By 31 December 2007,  US$3.665 billion worth of agreements 

had been signed, consisting of US$1.292 billion in budgetary support, US$120 million in support 

through the central bank, US$944 million for private sector support, US$1.023 billion for project 

financing and US$285 million for in-kind support (ibid., p.4).  

 

Table 1 provides an account of the Paris III pledges. A closer analysis of this table reveals the 

crucial role of the Lebanese government in distributing these pledges. Some 64 per cent of the total 
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US$7.613 billion pledged is anticipated to be distributed through the Lebanese government, some 

19 per cent of the total is to be distributed through the private sector, 12 per cent of the total consists 

of projects already underway and the remaining 5 per cent is to be distributed through the United 

Nations and Civil Society Organisations (CSOs). Of the 64 per cent to be distributed through the 

government (US$4.884 billion), a total of US$2.775 billion (57 per cent of the total to be distributed 

by government) will go towards project financing. This paper analyses the potential macroeconomic 

outcomes arising from the government distributed component of the donor funding, focusing upon 

project funding in particular. Government funding is assumed to be classified into two major 

components – current expenditure (consisting of payments for wages, salaries and interest) and 

capital expenditure (infrastructure and project expenditure on waste, water, power, schools, roads, 

environmental projects and training programs) that has the potential to enhance overall economic 

productivity and efficiency. Various scenarios focusing upon the allocation of government donor 

assistance between current and capital expenditure and its impact upon key macroeconomic 

variables are considered. 

 

PLEASE INSERT TABLE 1 HERE 

 

Recent Macroeconomic performance 

 

The performance of the Lebanese economy, since the Paris III donor funding conference, has been 

hindered by political deadlock and periodic outbreaks of violence (Ministry of Finance, 2007a). 

Such disruptions are not conducive to increasing the level of optimism of economic recovery, which 

is essential for improved consumption and investment spending. Increased investment spending, 

from both domestic and foreign sources, is particularly important for a sustained recovery of the 

private sector and overall health of the economy. As a result economic activity remained muted, 

including the previously vibrant tourism sector, with GDP anticipated to grow by only 2-3 per cent 
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in 2007 (see Table 2) (Ministry of Finance, 2007b, p.50). Price pressures in 2006, arising mainly 

from the conflict with Israel, dissipated in 2007 with CPI inflation forecasted to fall to 4 per cent. 

However, rising international commodity prices and a weaker US dollar in the second half of the 

year contributed to increased inflation which was forecasted to rise to 5 per cent by the end of 2007. 

 

PLEASE INSERT TABLE 2 HERE 

 

In terms of national investment and savings, gross capital formation recovered in 2007 from its 

sharp reversal in 2006, with government and non-government sectors contributing. Savings also 

recovered in 2007, primarily due to improved savings in the non-government sector. Government 

budgetary deficits continued to contribute negatively to national savings. Despite government 

revenue improving during 2006 and 2007, a sharp increase in expenditure due to the war with Israel 

more than offset this gain. On the revenue side, the government’s decision not to match domestic 

petrol prices to international oil prices eroded excise revenue to virtually zero. This decision needs 

to be reversed to re-establish this important source of revenue, particularly given its important role 

in the fiscal adjustment strategy. On a more positive note, total government debt has steadily 

declined since 2005.  

 

The Lebanese financial system, by contrast, has remained remarkably resilient to domestic political 

uncertainty, traumatic developments elsewhere in the economy and global financial market 

turbulence. Owing to moderate capital inflows (and slow deposit growth), as well as limited donor 

disbursements, gross international reserves declined by US$300 million to US$11 billion in the first 

quarter of 2007. However, deposit growth thereafter accelerated and by the end of June 2007 broad 

money was already 4 per cent higher than prior to the conflict with Israel, with international 

reserves rising in the second half of 2007 to reach over US$12 billion. Despite this the economy 

remains highly vulnerable to swings in confidence, as reflected by Eurobond spreads (459 basis 
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points as of 29 August) and deposit dollarization (at around 76 per cent) which remain substantially 

higher than prior to the 2006 conflict. On a positive note the recent turbulence in international 

financial markets does not appear to have impacted Lebanon significantly. While spreads increased 

by around 80 basis points between mid July and mid August, there was little pressure on the 

currency and deposit inflows remained robust, although at a more modest pace than in the second 

quarter (Ministry of Finance, 2007a). 

 

Developments in the external sector suggest that export growth remained strong during 2003-07, 

while import growth has varied much more. Overall, the merchandise trade and current account 

balances have been in deficit, with further noticeable deteriorations in 2007. Total external debt 

improved in 2007, after peaking at 197 per cent in 2006 (see Table 1) (Ministry of Finance, 2007b). 

 

3.   Theoretical framework 

 

The theoretical model investigated here is an extension of that developed by Saleh and Harvie 

(2006), and is summarised in Tables 3 and 4. The model is based upon a number of key 

assumptions. First, both demand and supply sides of the economy are emphasised. Second, capital 

stock and domestic wealth accumulation are endogenised. Third, government capital expenditure 

and current expenditure are highlighted, emphasising that capital expenditure crowds in private 

expenditure and enhances output supply2. Fourth, budget deficit funding is explicitly incorporated 

via bond sales (pure fiscal policy), money accommodation (pure monetary policy) or a mixture of 

the two (see, for example, Barro, 1974, 1990). Fifth, the economy operates under a flexible 

exchange rate with perfect capital mobility. Sixth, the model is dynamic and concentrates upon 

adjustment to long run equilibrium; economic agents possess rational expectations with complete 

information, which is equivalent to perfect foresight. Seventh, financial markets clear continuously 

while non-financial markets can be in disequilibrium arising from wage and price contracts, 

resulting in stickiness of adjustment of both prices and quantities. Finally, donor funding is assumed 
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to be intermediated through the central government (Ministry of Finance, 2007a, b), and is 

disbursed in the form of government current or capital expenditure. The impact of direct assistance 

to the private sector is ignored in this discussion, but will be incorporated in future research.  The 

method for determining simulations of the macroeconomic model in Table 3 is outlined in 

Appendix A, where the resulting matrix equations are given.  

 

PLEASE INSERT TABLE 3 HERE 

 

PLEASE INSERT TABLE 4 HERE 

 

4.  Model Estimation and Data Sources 

 

The model parameters are now estimated using annual data for the period 1970-2006 taken from 

various sources, including: IMF, International Financial Statistics Yearbook (IFS); World Bank 

(WB), World Tables, various issues; United Nations, National Account Statistics (NAS), various 

issues; Cashin et al., IMF, Eken et al. (1995); Eken and Helbling (1999): Ministry of Finance, 

Lebanon, various years; Central Bank of Lebanon or Banque du Liban (BDL), annual and quarterly 

reports, various issues; The Economist Intelligence Unit (EIU), Country Profile, (1998-2000); and 

Banque Audi (BA), Economic Research Unit (2000). Some variables are accessible as a complete 

series while others are not available in official statistics, and thus do not form a complete series. 

There are gaps in some years because of the Civil War during 1975-1990, which made issuing 

Lebanese data by the government very difficult. 

 

Because of the limitation and unavailability of certain data, this study estimates only the following 

ten behavioural equations: (1), (2), (6), (7), (9), (10), (13), (14), (15) and (17). In particular, these 

equations are estimated using the Ordinary Least Squares (OLS) estimation method. Each equation 

is evaluated using descriptive statistics such as t-values, F test, Durbin-Watson (DW) test, R2 
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(coefficient of determination). A summary of these estimates are reported in Table 5. The number in 

parentheses beneath each coefficient represents the t-values. Due to space constraints, only the 

estimated equations and their parameters values with some descriptive statistics are reported. 

 

Steady state and dynamic properties of the model are calibrated through the use of the parameter 

values. Based upon the results presented in Table 5, and earlier parameter values estimated for the 

Lebanese economy by Saleh and Harvie (2006) using Johansen’s full information maximum 

likelihood (FIML) approach (Johansen, 1988, 1991, 1995) and the error-correction model (ECM) 

(Engle and Granger, 1987), the values utilized are identified in Table 6. Some other parameters 

were imposed in order to ensure model stability. 

 

PLEASE INSERT TABLE 5 HERE 

 

PLEASE INSERT TABLE 6 HERE 

 

5.  Paris III simulations - outcomes and policy analysis 

 

This section conducts a simple stylized simulation of the Paris III donor conference outcomes and 

its prospective economic and policy implications for Lebanon. As outlined by Fattoub and Kolb 

(2006), Anonymous (2007), Ministry of Finance (2007a) and Harvie and Saleh (2008) the key 

policy imperatives facing the Lebanese authorities, and which form the core of the government’s 

economic recovery program, relate to: infrastructure reconstruction; tackling the fiscal crisis and 

large public debt overhang; attending to environmental damage; encouraging the recovery of 

tourism; and strengthening the role of the private sector. Consequently, in evaluating economic 

outcomes from the donor program it is essential to relate these to the attainment of these policy 

imperatives. 
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Simulation scenario 

 

The simulations conducted here assume the donor funding builds up gradually in the fashion given 

in Table 7. The donor funding is assumed to increase 1 per cent on impact (time period 0’), a further 

1 per cent increase in period 1 (now 2 per cent above baseline), period 2 (now 3 per cent above 

baseline), period 3 and so on. From period 5, however, donor funding declines and is eventually re-

established at its initial steady state value. 

 

PLEASE INSERT TABLE 7 HERE 

 

In an attempt to consider the effect of allocating donor funding between government capital and 

current expenditure, the presented simulations follow three scenarios:  

Scenario 1: Balanced expenditure, 5.0=v . 

Scenario 2: Favouring capital expenditure, 8.0=v . 

Scenario 3: Favouring current expenditure, 2.0=v . 

 

Simulation outcomes – an interpretation3 

 

The simulation outcomes are presented in Figures 1, 2 and 3, and are categorised under three major 

headings – Output demand and supply (Figure 1), financial markets and inflation (Figure 2) and 

external and other developments (Figure 3).  

 

PLEASE INSERT FIGURE 1 HERE 

 

PLEASE INSERT FIGURE 2 HERE 
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PLEASE INSERT FIGURE 3 HERE 

 

Figure 1 shows an initial increase in domestic demand, peaking in period 5 at around 0.9 per cent 

above base level. This increase arises from increased consumption expenditure, a strong increase in 

private sector capital stock, and increased government capital spending on infrastructure and current 

spending, while the initial deterioration of the trade balance contributes negatively to domestic 

demand. It is apparent that domestic demand, and its components, is most buoyant when the bulk of 

the donor funding is directed towards public capital expenditure (infrastructure).  

 

Of interest from a policy perspective is the sharp reversal in domestic demand after the decline in 

donor funding from period 5 onwards. This occurs as a result of declining consumption expenditure, 

and private and public sector spending, although this is offset to some extent by improvement in the 

trade balance. The sharpest decline occurs when most of the donor funding is allocated to capital 

expenditure. This has important policy implications, and suggests that once donor funding starts to 

decline, to avoid a hard landing for the economy, the authorities need to implement a contingency 

plan to offset the resulting adverse domestic demand effects. 

 

Output supply, on the other hand, does not experience the same turbulence, and remains above 

baseline throughout the adjustment process in all cases. The most substantial increase occurs during 

donor funding expansion, arising from an expansion of private and public capital stock, and is 

noticeably larger when donor funding is primarily allocated to government capital expenditure 

(higher v ). Expanded output supply during the adjustment process has important implications for 

the buoyancy of private consumption expenditure, tax revenue for central government, returns to 

real capital investment by the private sector and to inflationary outcomes from the period of donor 
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funding. A stronger domestic supply response assists in dampening inflationary pressures arising 

from added domestic demand from donor funding.  

 

Private sector capital stock is above baseline throughout the adjustment process irrespective of the 

allocation of donor funding, and is higher for larger v . The key to this outcome, particularly during 

initial stages, is the strong q  ratio (market value to replacement cost of the capital stock) which 

provides incentives to the private sector to invest in capital stock, as well as from an improved 

return to real capital. Both of these developments underlie the strength of private sector investment. 

The public capital stock also remains above baseline throughout most of the adjustment process, 

and is most substantive for higher values of v . The increased private and public capital stock adds 

to the productive capacity of the economy and the higher overall level of output supply.   

 

From Figure 2 we can identify likely developments in key financial variables, and prospective 

outcomes for inflation, in the Lebanese economy during the adjustment period. What is striking 

about the behaviour of these financial variables is the extent of their turbulence. The q  ratio 

suggests that domestic stock markets would receive a boost from donor funding for most of the 

adjustment period, particularly for larger v , and that this is beneficial to the private sector in terms 

of encouraging firm investment and investors overall. The nominal and real exchange rates initially 

appreciate, more so for larger v , and then depreciate before appreciating to long run steady state. 

Again, the adjustment is most volatile for larger values of v . The nominal interest rate is also highly 

volatile throughout the adjustment process, falling initially and contributing to the rise in stock 

prices as previously mentioned, before rising, falling and rising again, where higher values of v  

give greater volatility. This volatility is not desirable and is likely to impact adversely on heavily 

leveraged firms as well as adding to domestic borrowing costs for the government. Inflationary 

pressure is quite strong when donor funding increases, although the magnitude is quite low. The 

initial behaviour is characterised by a strong increase in domestic demand and a slower increase in 
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domestic supply, consequently leading to upward pressure on inflation. As donor funding declines, 

domestic demand declines, while output supply remains well above baseline. This explains the 

sharp reduction in inflation when donor funding declines. As with other financial variables, 

inflation volatility is greater where v  is large. 

 

Figure 3 provides a summary of adjustments for key variables in the external sector and elsewhere 

in the economy. For the external sector the initial increase in donor funding adversely affects 

foreign asset stocks (current account) and the trade balance. The initial deterioration of the trade 

balance is due to initial buoyant domestic demand, which contributes to increased imports, while 

the initial appreciation of the real exchange rate deteriorates exports and further stimulates imports. 

After the initial deterioration of the trade balance, and once donor funding begins to decline, the 

trade balance begins a process of rapid improvement arising from a decline in domestic demand and 

a depreciation of the real exchange rate. Thereafter the trade balance deteriorates steadily toward 

steady state, although staying above baseline. The magnitude of volatility of the trade balance is 

related to the magnitude of v , and consequently the allocation of donor funding to capital 

expenditure by the government. Developments in the trade balance are also mirrored by 

developments in foreign asset stocks (current account), although the timing is somewhat different. 

The current account initially deteriorates during the expansionary phase of donor funding and is 

more pronounced for larger values of v , but improves shortly after donor funding begins to decline. 

The initial deterioration arises from the deterioration of the trade balance and reduced net foreign 

interest income arising from the decline in foreign asset stocks. With the subsequent improvement 

in the trade balance, as well as accumulation of foreign asset stocks and net interest income, the 

current account experiences a robust recovery, and remains above baseline. The recovery phase of 

the current account is particularly strong for larger v , and slowly decreases to ultimate steady state. 
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Figure 3 also provides the adjustment process of private sector wealth and the budget balance 

during the period of donor funding. Private sector wealth initially declines due to a decline in 

foreign asset stocks and real money balances held by the private sector, while the private sector 

capital stock increases (both pk  and q  increase). The former developments dominate the latter, so 

overall wealth initially declines, and is greater for larger v . With the demise of donor funding, 

private sector wealth recovers strongly, due to increased foreign asset stocks, real money balances, 

private capital stock and the q  ratio remaining above baseline. The most substantive increase in 

private sector wealth occurs when v  is largest. 

 

Of particular interest is the impact of the donor funding on the Lebanese fiscal budgetary position. 

A key objective of donor funding is to ease this situation. From Figure 3 it is clear that when donor 

funding initially increases, the budgetary position initially deteriorates, because donor funding 

contributes to increased government capital and current expenditure, which deteriorates the 

budgetary stance, while increased taxation revenue from expanded economic activity takes longer 

to occur. Consequently, the budgetary position initially deteriorates. However, before donor funding 

declines, there is a noticeable reversal of this situation as taxation revenue from activities related to 

production becomes buoyant. While the largest initial deterioration in the budget balance arises for 

large v , this same case experiences the most rapid recovery of the budget balance thereafter to long 

run steady state.  

 

Simulation outcomes – key policy implications 

 

Table 8 summarises the impact of the donor funding scenarios discussed in this section on the 

attainment of key policy priorities, and this can be viewed in conjunction with Table 9 which 

summarises the overall impact on key economic variables under various simulation scenarios. As 

identified previously, key policy priorities for the economic recovery of the economy relate to: 
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infrastructure reconstruction; tackling the fiscal crisis and large public debt overhang; attending to 

environmental damage; encouraging the recovery of tourism; and strengthening the role of the 

private sector. While the above simulations contribute little to understanding how donor funding 

can assist in tackling environmental damage and encouraging the recovery of tourism, the results 

presented here are potentially of considerable importance in identifying how donor funding can be 

best utilised to achieve key objectives focusing upon infrastructure improvement, tackling the 

country’s chronic fiscal imbalances and public debt overhang and strengthening the role and 

contribution of the private sector. 

 

PLEASE INSERT TABLE 8 HERE 

 

PLEASE INSERT TABLE 9 HERE 

 

In terms of attaining improved infrastructure, the results from the simulations suggest that focusing 

donor funding to infrastructure projects channelled through the public sector will yield the best 

results. Such an approach is superior to the other options considered throughout the whole 

adjustment process and has the potential, if suitably targeted and this is a key issue, to result in 

substantive overall economic benefits. 

 

The second policy priority, of tackling the country’s fiscal crisis and debt overhang, is of 

considerable urgency. The results from the simulation analysis confirm that there are benefits to be 

derived from focusing donor funding on public investment expenditure for the overall fiscal or 

budgetary stance. The simulation results suggest that higher values of v  generate larger economic 

activity in the economy, with the subsequent benefit of higher taxation revenue.  A greater focus on 

consumption expenditure will generate lower overall economic activity in the private sector during 

the funding period. As donor funding declines, government expenditure dissipates, but there is a 
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legacy of continuing higher economic activity and taxation revenue. To further increase the 

beneficial impact of these developments on the budget, the government needs to robustly pursue 

further taxation reforms to enhance and expand the tax base, including consumption taxes e.g. VAT. 

An improved budgetary position will reduce pressure on the need for public sector borrowing, both 

internally and externally, facilitate an improvement in public debt, which is currently around 173 

per cent of GDP (Table 2), and alleviate the huge drain on resources arising from the financing of 

such a large debt.   

 

Related to the need to reduce government debt, the simulations presented suggest that donor 

funding will have an overall beneficial effect on the trade balance and foreign asset stocks (see 

Table 9). In the short term the simulations suggest that they are both likely to deteriorate during the 

period of increase in donor funding, and more so for higher v , but overall both balances will 

improve during the adjustment period. This will have a beneficial impact upon the country’s 

external debt, including that of the central government.  

 

The third key policy priority relates to promoting the recovery and growth of the private sector. The 

simulation results are extremely encouraging in this regard (see Tables 8 and 9), with a number of 

developments suggesting that donor funding will have the desired impact. From Table 9, the private 

sector will be promoted in Lebanon due to a number of favourable developments arising from donor 

funding. These relate specifically to a generally higher q  ratio that encourages higher private sector 

investment and capital stock, which enhances the productive and output capacity of the sector. Real 

returns on this capital stock are also generally higher, where larger values of v  give greater benefits 

to the private sector. Private sector consumption expenditure is boosted due to higher economic 

activity, the more so for higher v . Private sector real wealth also experiences a significant 

improvement as a consequence of the temporary increase in donor funding, arising (primarily) from 

increased real money balances, increased foreign asset stocks and from an increase in value of the 
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private sector capital stock. Other developments that facilitate an improved private sector relate to a 

more competitive real exchange rate, a lower level of real wages, a lower overall inflation, and a 

buoyant domestic demand during the initial and latter stages of the adjustment process, in general. 

On the negative side, however, the nominal interest rate does exhibit some volatility. Consequently, 

developments in the private sector can be usefully split between the production side and the 

financial markets. Generally, private sector producers benefit from higher domestic demand and 

supply, lower production costs (real wages), expanded investment and improved international 

competitiveness (real exchange rate). Financial markets are more prone to volatility, and this is 

more apparent for larger v , although stock markets remain buoyant and profitability on real 

physical assets remains solid. Interest rate volatility could be a problem for some sectors of the 

economy, particularly those enterprises that are heavily leveraged.   

 

6.  Summary and Conclusions 

 

The Lebanese economy experienced considerable economic trauma in the wake of its confrontation 

with Israel in the summer of 2006, adding to existing economic difficulties relating to fiscal deficits 

and the size of the public debt overhang. The Paris III international donor conference, and the 

earlier Stockholm conference, aimed to provide the necessary financial assistance to facilitate 

recovery of the economy. Pledges from the Paris III conference provide the foundation for ongoing 

recovery as well as for meeting short term requirements, although the experience to date has been 

that the actualisation of these pledges has been slow to materialise. Most of the funds will be 

intermediated through the government, where the available data suggests that the majority of this is 

being allocated to much needed infrastructure oriented projects with lasting economic benefits. 

 

This paper has analysed the potential macroeconomic outcomes arising from increased donor 

funding from using a dynamic macroeconomic model of the Lebanese economy, where the 

necessary parameters have been estimated by means of appropriate economic data and econometric 
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techniques. Three simulation scenarios were conducted, based upon a gradual increase and then 

decrease in donor funding, under different assumptions regarding the allocation of these funds to 

government capital and current expenditure. The overall conclusion is that the greater the 

proportion of donor funding allocated to public capital expenditure (infrastructure related projects), 

the greater the overall benefits to the economy in terms of output demand and supply, external 

balances, the budgetary deficit , financing the public debt overhang, and for the development of the 

private sector.  

 

The simulation results also suggest that while increased donor funding can play an important role in 

economic recovery, once terminated there is the possibility of a hard landing for the economy 

unless appropriate policies are put in place. In particular, domestic demand has been shown to 

decline significantly as a consequence of a sharp decline in public capital expenditure arising from 

donor sources, and this has the potential to trigger a domestic recession without appropriate 

offsetting policy measures. This should be borne in mind by the authorities, who may be required to 

replace donor funded capital expenditure by an offsetting expansion in non donor funded public 

capital expenditure. 

 

Appendix A 

 
To derive the analytical solution of the linear system of differential-algebraic equations, (1) – (22), 

equations (15), (18) – (20) are utilised to eliminate e , m , p  and w  from the system of equations. 

The resulting equations then give rise to a system of thirteen linear equations, consisting six 

equations for the six differential variables, which in matrix form are given by 
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and the following seven equations for the seven algebraic variables, i.e., 
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1 2 3

2 3 3

1 3 1 2

1 0 0 0 0 1
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0

0 (1 )
0 0 0 ( 1)
0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0

0 0 0 ( )(1 )
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

p

g

l
f

k
k
q
c

a a a

δ

δμ
δ δ

λ λ λ δ

α α β
β δ

−⎛ ⎞
⎛ ⎞⎜ ⎟
⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟

− ⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟−Ω −Ω −Ω −Ω − Ω + − Ω ⎜ ⎟⎜ ⎟
⎜ ⎟− − −⎜ ⎟⎜ ⎟
⎝ ⎠⎜ ⎟

⎝ ⎠
⎛
⎜ − −⎜
⎜− + −
⎜

+⎜
⎜
⎜
⎜
⎜
⎝

2 1

3 2 1 1 1 2 4

2 1 2 1 2 1 2

2

1 1

0 0 0 0 0
0 1 0 0
0 0 0 0
0 0 0 1 0 0
0 0 0 1 0 0 0
0 0 1 0 0 0 0

1 0 0 0 1

0 0 0 0 0 0
0 0

p

g

d

s

p

l
f

k
k
q
c

r
c c y

a a a y
w
T
b
p

σ σ
α β α α α

φ φ β τ
μ

δ δφ δφ

⎞
⎛ ⎞⎟
⎜ ⎟⎟
⎜ ⎟⎟
⎜ ⎟⎟
⎜ ⎟⎟
⎜ ⎟⎟
⎜ ⎟⎟
⎜ ⎟⎟⎜ ⎟
⎝ ⎠⎟
⎠

−⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟− − −⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟− − − −
⎜ ⎟⎜ ⎟

+⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟

⎜ ⎟⎜ ⎟− − ⎝ ⎠⎝ ⎠

+

&

&

&

&

&

&

&

&

*

3 1 3 1

2 2 1 1 3 *

3

*

2

0 ( 1) 0
0 0 (1 ) 0

0.0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

1 0 0 0 0

g

g

f

r

a a
k
c
D
y

α β α β ν
π

φ β β ν
μ

δ δφ

⎛ ⎞
⎛ ⎞⎜ ⎟− − ⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟− − ⎜ ⎟⎜ ⎟

=− ⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟⎜ ⎟
⎝ ⎠⎜ ⎟− −⎝ ⎠

 

Once the parameter values have been estimated (as given in Table 6), and the shock profile 

determined (as specified in Table 7), these matrices can be inputted into a Fortran program called 

‘Saddlepoint’, which follows the analytical solution method outlined by Austin and Buiter (1980, 

1982).  In this case, the simulations presented in Figures 1 – 3 are obtained.  
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Footnotes 

1. That is since January 2007. 

 

2. See, for example, Allen (1977), Aschauer, (1985, 1988, 1989a and 1989b), Cebula (2003), 

Ramirez and Nazmi (2003) and Saleh and Harvie (2005), in regard to competing viewpoints 

and empirical evidence relating to this issue. 

 

3. The presented simulations were obtained from an algorithm called ‘Saddlepoint’, which was 

developed by Austin and Buiter (1982) to solve systems of linear differential equations with 

constant coefficients. It is based upon the solution provided by Blanchard and Khan (1980) 

for systems of linear difference equations. See also Blanchard (1981). 
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Table 1 Updated Paris III pledges* (greater than US$10 million, in US$ millions) 
Grants to 

Government 

Loans to 

Government 

Country Total Private 

sector 

support 

UN/ 

CSOs 

In-

kind

BDL

** 

Budget 

Support

Project 

financing 

Budget 

support 

Project 

financing

Projects 

underway

European 

Investment 

Bank 

1,248 709     20  260 260 

Saudi Arabia 1,100     100   1,000  

World Bank 975 275      300 400  

United States 890 120 235 286  250     

Arab Fund for 

Economic and 

Social 

Development 

750 85       328 337 

France 650 163      488   

European 

Commission 
486     39 243 65  139 

United Arab 

Emirates 

300       300   

Islamic 

Development 

Bank 

250         245 5 

Arab 

Monetary 

Fund 

250 100   43   107   

Italy 156  25    34  98  

Germany 134      91   43 

UK 115  35       80 

IMF 77    77      

Spain 53  48    5     
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Egypt 44   15   29    

Belgium 26 13 4    9    

Turkey 20   20       

Canada 17  13     4    

Norway 15  8    8    

Oman 10     10     

Others*** 47  15 9  1 1   3 

TOTAL*** 7,613 1,464 382 329 120 400 444 1,260 2,331 867 

% of total 100 19 5 64 12 

* As at 31 December 2007. 

** Banque Du Liban, the central bank of Lebanon. 

** US$18 million are still under review under ‘Others’. 

Source: Ministry of Finance, 31 December 2007, Table 1, p.29. 
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Table 2 Lebanon: selected economic indicators, 2003-08 

 2003 2004 2005 2006p 2007f 

Output and prices Annual percentage change 

Real GDP (market price) 4.1 7.4 1.1 0.0 2.0 

Consumer prices (period average) 1.3 1.7 -0.7 5.6 4.0 

      

Investment and saving (in per cent of GDP) 

Gross capital formation 19.3 22.0 16.9 11.6 16.7 

  Government 3.1 3.3 2.2 2.5 2.8 

  Non-government 16.2 18.6 14.8 9.1 13.9 

Gross national savings 6.1 6.5 3.4 5.6 6.3 

  Government -10.2 -5.4 -6.2 -8.6 -9.3 

  Non-government 16.3 11.9 14.2 13.1 15.6 

      

Public finances (in per cent of GDP) 

Revenue (including grants) 22.1 23.1 22.8 24.7 25.1 

Expenditure (incl. unidentified measures in 

2008) 

35.4 31.8 31.2 35.8 37.1 

Budget balance (including grants) -13.3 -8.6 -8.4 -11.1 -12.0 

Primary balance (including grants) 3.3 3.5 2.1 1.7 0.8 

Primary balance (excluding grants) 3.3 3.5 2.1 -1.2 -0.9 

Total government debt 169 167 178 177 173 

      

Monetary sector (Annual percentage change, unless otherwise indicated) 

Credit to the private sector 0.3 5.2 1.9 6.0 2.2 

Base money 12.3 10.3 4.7 8.2 12.6 

Broad money1 15.5 12.3 3.5 6.4 11.0 

Velocity of broad money (level) 0.4 0.4 0.4 0.4 0.4 

Interest rates (period average, in %)      

  Three month treasury bill rate 6.7 5.2 5.2 5.2  

  Two year treasury bill rate 8.0 7.9 8.5 8.7 8.7 

      

External sector (in per cent of GDP, unless otherwise stated) 

Exports of goods (in US$, percentage 

change) 

43.2 18.3 11.1 22.5 19.2 

Imports of goods (in US$, percentage 

change) 

10.4 30.3 -1.2 1.8 19.0 

Merchandise trade balance -24.2 -30.1 -28.4 -25.3 -28.6 
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Current account excluding official transfers -13.9 -16.0 -14.2 -7.2 -11.5 

Current account including official transfers -13.2 -15.5 -13.6 -6.0 -10.4 

Foreign direct investment 8.7 10.9 12.2 12.0 8.7 

Total external debt 175 187 190 197 209 

Gross reserves (in billions of US$s) 10,271 9.575 9.611 11.363 12,089 

 In months of next year imports of goods and    

services 

8.1 7.7 7.2 7.5 7.3 

 In percent of short term external debt2 35.6 27.1 28.4 32.2 30.6 

 In percent of banking system foreign    

currency deposits 

40.3 31.9 29.0 30.1 28.4 

 In percent of total banking system  deposits 24.8 21.0 20.1 21.9 20.7 

      

Memorandum items:      

Nominal GDP (US$s, billion) 19.8 21.5 21.6 22.8 23.9 

Net imports of petroleum products (US$s, 

billion) 

-1.057 -1.833 -2.082 -2.172 -2,361 

Local currency per US dollar (period 

average) 

 1,508 1,508 1,508 1,508 na 

Real effective exchange rate (annual average, 

percent change) 

-10.7 -6.8 -4.1 2.2 na 

Stock market index 457 637 1,309 1,184 na 

p – preliminary actual, f – forecast. 

na – not available. 

1. Defined as cash in circulation plus resident and non resident deposits. 

2. Short term debt on a remaining maturity basis. 

Source: Ministry of Economy and Trade and IMF staff estimates, as at September 2007; Ministry of Finance (2007b, p.55) 
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Table 3 Macroeconomic Model 

 

Product Market 

Tgicy ppd
4321 αααα +++=         (1) 

psp wcycc 21 +=           (2) 

qki pp η== &            (3) 

fgg Dvcc )1( −+=           (4) 

)( gfggg kvDkki −+== ∗ψ&          (5) 

gsg iycg 321 βββ +−=          (6) 

1 2 3( ) ( )x fBB g t a m p a b p a D− = − = − + − +&& & &        (7) 

sx yt τ=            (8) 

*)( 321 yypeT d μμμ +−−=         (9) 

 

Assets Market 

rypm d
21 σσ −+=                      (10) 

gps kkyR 321 γγγ +−=                     (11) 

[ ])(21
1

3 πδδδ −+−= − rRqq&                     (12) 

)()()()( 4321 pbpmqkpefw pP −Ω+−Ω++Ω+−+Ω=                (13) 

))(1(* 221 pefrTf −−−+= εεε&                    (14) 

 

Wage/Price Nexus  

ewp )1( δδ −+=                     (15) 

πφφ 21 )( +−= sd yyw&                     (16) 
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)(321 pwkky gps −−+= λλλ                     (17) 

 

Definitions etc 

wec −=                      (18) 

wml −=                       (19) 

π=m&                       (20)  

*rre −=&                       (21) 

wbB −=                       (22) 

 

A dot (.) above a variable signifies its rate of change. 
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Table 4 Explanation of Symbols Used in the Model 

Endogenous Variables 

dy  Aggregate demand for real output 

pc  Private consumption 

pi  Private investment 

g  Total government expenditure 

T  Trade balance 

xt  Total tax revenues 

r  Domestic nominal interest rate 

R  Real profit 

f  Foreign asset stocks 

e  Nominal exchange rate 

b  Nominal Domestic bonds (this variable is endogenous with the condition that 0=b&  in the 

long run) 

p  Domestic price level 

w  Domestic nominal wage 

sy  Aggregate supply of output 

pw  Real private sector wealth 

pk  Private capital stock 

gk  Actual public capital stock 

q  Tobin’s q 

c  Real exchange rate 

l  Real money balances 

π  Inflationary expectations 

B  Real domestic bonds 
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v  Government current versus capital expenditure ratio parameter 

Exogenous variables 

gc  Government consumption expenditure 

*gk  Desired public capital stock 

*y  World real income 

*r  World nominal interest rate (also the world real interest rate since world prices (and hence 

inflation) is assumed exogenous (constant) 

m  Nominal money supply 

fD  Donor funding 
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Table 5: Estimation Results (OLS Procedure) 

Dependent 

variables 

Coefficients of the equations 2R  DW# F 

dy  

Equation 1 

4.35 + .74 pc  + -.02 pi +.73 g -.43T   

(1.86)*  (3.22)**  (-1.95)*** (0.83) (-2.74)**         

.33       

 

1.29 3.74 

pc  

Equation 2 

6.3 + .198 sy  + .054 pw  

(5.6)***  (1.4)        (.55)                       

.11 1.5      1.90             

g  

Equation 6 

1.45 + .03 gc  -.07 sy  + .02 gi  

(5.94)** (1.22)   (-1.33)      (1.95)*    

.18            .61      1.03 

BB  

Equation 7 

6.11 – 1.58 ( )m p−& &  + .07 ( )b p−& &  

(36.83)***  (-1.90)**       (.52)              

.22  .52      2.09 

 

T  

Equation 9 

2.8 + .10 ( )e p−  + .76 dy  -.94 *y  

(.57)         (.23)             (3.3)**   (-1.1)   

.33            1.1         2.30 

m - p  

Equation 10 

5.10- .236 dy  - .041 r  

(1.034) (-.417)  (-2.90)**        

.21 .068      4.36 

pw  

Equation 13 

3.9 + .15 ( f  + e  - p  ) + .56 ( pk  + q  ) – 

(4.7)**              (2.3)**                (5.5)*** 

 

.13 ( m  - p  ) + .06 (b  - p  ) 

 (-1.4)                      (2.5) 

.64            .54      14 

 

( )f e p+ −&  

Equation 15 

1.6+ .274T  +0.96 ( * )r f e p+ −  

(-.642)  (2.195)**       (0.664)         

.31 2.102     4.67 

sy  

Equation 17 

6.156 + .653 pk  - .312 gk  - .656 ( w  - p  ) 

(4.259)**  (2.898)**  (0.884)       ( -2.272)**                   

.35            .882       2.46 

Note:   * significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level. 



 34

# a low DW usually indicates autocorrelation between the explanatory variables. However, Saleh and Harvie 

(2006) also use different estimation techniques (FIML and ECM approach) to obtain these parameters values 

for comparison purposes. These are reported in Table 6 below. 
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Table 6 Estimated and imposed parameters for the simulations 

Equation Parameters OLS estimated 

coefficients (1) 

LR estimated 

coefficient 

(2) 

SR 

estimated 

coefficients

(3) 

Confidence 

intervals 

Chosen 

parameter 

from (1), (2) 

or (3) 

Chosen/ 

imposed 

parameters 

Sources for 

imposed 

parameters 

(1) 

4

3

2

1

α
α
α
α

 

         0.74 

 

-0.02 

 

0.73 

 

-0.43 

 

              1.00

 

             -0.09

 

              1.23

 

             -0.11

-0.99 

 

0.17 

 

-2.87 

 

-0.35 

 

 

-0.36 

 

-3.12 

 

-0.59 

 

 

0.19 

 

5.37 

 

0.37 

1 

 

0.1 

 

1 

 

0.1 

  

(2) 

2

1

c
c

 

0.19 

 

0.05 

 

0.42

0.17

-0.49 

 

0.28 

0.10 

 

0.05 

0.73 

 

0.29 

0.4 

 

0.2 

  

(3) η       0.7 * 

(5) ψ       0.7 * 

(6) 

 

3

2

1

β
β
β

 

 

0.03 

 

-0.07 

 

0.02 

0.02

-0.84

0.66

 

 

 

-0.004 

 

0.86 

 

-0.26 

 

-3.82 

 

-1.53 

 

0.30 

 

2.14 

 

2.84 

 

0.02 

 

0.8 

 

0.6 

 

 

 

 

 

(7) 

2

1

a
a

 

-1.57 

 

0.07 

0.54

1.26

-0.19 

 

-0.05 

-0.99 

 

-0.60 

0.63 

 

0.08 

0.2 

 

0.1 

 

 

 

(8) τ       0.8 @ 

(9) 

3

2

1

μ
μ
μ

 

0.10 

 

0.76 

 

-0.94 

1.52

0.44

0.34

-0.62 

 

-0.22 

 

 

0.79 

 

-0.11 

2.26 

 

0.98 

0.6 

 

0.4 

 

0.4 

  

(10) 

2

1

σ
σ

 

0.35 

 

-0.04 

0.22

-0.23

0.28 

 

0.01 

 

 

 

-0.51 

 

 

0.06 

0.2 

 

0.2 
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(11) 

3

2

1

γ
γ
γ

 

      0.5 

 

0.5 

 

0.5 

* 

 

* 

 

* 

(12) 

3

2

1

δ
δ
δ

 

      0.5 

 

0.5 

 

0.5 

* 

 

* 

 

* 

(13) 

 

 

 

 

 

 

4

3

2

1

Ω
Ω
Ω
Ω

 

0.15 

 

0.57 

 

-0.13 

 

0.07 

 

0.6427

0.2549

0.6741

-0.0565

-0.1695 

 

0.4108 

 

-1.0507 

 

0.0100 

0.4380

 

0.1067

 

0.0297

 

-0.0913

0.8474

 

0.4030

 

1.3184

 

-0.0216

0.7 

 

 

 

0.6 

 

0 

 

 

0.6 

 

 

 

 

@ 

 

 

 

(14) 

2

1

ε
ε

 

0.2 

 

-0.95 

 

 

0.2119

0.5784

-0.1521 

 

-0.0031 

-0.1917

 

0.1527

0.6156

 

0.6904

0.2 

 

0.6 

  

(15) δ  0.49 0.3664 0.3414 -0.4372 1.1200 0.4   

(16) 

2

1

φ
φ

 

      0.7 

 

1.0 

* 

 

* 

(17) 

 

 
3

2

1

λ
λ
λ

 

0.65 

 

0.31 

 

-0.66 

0.5478

0.2360

-0.9298

0.2744 

 

-0.5644 

 

0.1675 

-0.3525

 

-0.1070

 

-1.5280

1.1914

 

0.5790

 

-0.3276

0.2 

 

0.2 

 

0.2 

  

Note: (1) Estimated coefficients obtained by OLS procedure 

(2) Estimated coefficients obtained by using FIML approach. 

 (3) Estimated coefficients obtained by using ECM. 

* Harvie and Kearney (1996). 

@ Authors’ calculation; LR long run; SR short run 
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Table 7 Stylized simulation of Paris III donor funding 

Time period 0 0’ 1 2 3 4 5 6 7 8 9 

Per cent change in donor 

funding from baseline 

0 +1 +2 +3 +4 +5 +4 +3 +2 +1 0 
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Table 8 Simulation outcomes and the attainment of policy priorities 

Policy priority Relevant variable(s) Best outcome 

1. Infrastructure 

reconstruction 

Public capital stock 8.0=v  

Overall 8.0=v  

2. Fiscal crisis and public 

debt overhang 

Budget balance Short term 2.0=v  

Long term and medium term 8.0=v  

Overall 8.0=v  

 Trade balance Short term 2.0=v  

Long term and medium term 8.0=v  

Overall 8.0=v  

 Foreign asset stock (current 

account) 

Short term 2.0=v  

Long term and medium term 8.0=v  

Overall 8.0=v  

3. Promoting the private 

sector 

Private capital stock 8.0=v  

Overall 8.0=v  

 Private consumption Short term 2.0=v  

Long term and medium term 8.0=v  

Overall 8.0=v  

 Private sector wealth  Short term 2.0=v  

Long term and medium term 8.0=v  

Overall 8.0=v  

 Real exchange rate Short term 2.0=v  

Long term and medium term 8.0=v  

Overall 8.0=v  

 Interest rate Short term 8.0=v  

Medium term 2.0=v  

Long term 8.0=v  

Overall 2.0=v  
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 Output demand Short term 8.0=v  

Medium term 2.0=v  

Long term 8.0=v  

Overall 8.0=v   

 Output supply 8.0=v  

Overall 8.0=v  

 Inflation Short term 2.0=v  

Medium term 8.0=v  

Long term 2.0=v  

Overall 2.0=v  

Source: Authors 
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Table 9 Cumulative impact on key macroeconomic variables 

 Cumulative impact (%) 

Variable 2.0=v  5.0=v  8.0=v  

Foreign asset stock ( F ) 3.1 43.1 83.1 

Private capital stock ( pk ) 13.9 37.3 60.7 

Public capital stock ( gk ) 14.9 37.3 59.7 

Q ratio ( q ) 1.3 2.9 4.4 

Real exchange rate ( c )  18.2 28.4 38.7 

Interest rate ( r )  0.3 0.9 1.4 

Output demand ( dy ) 5.5 14.3 23.1 

Output supply ( sy ) 5.8 15.0 24.2 

Private sector wealth ( pw ) 19.6 67.9 116.2 

Trade balance (T ) 6.5 7.9 9.3 

Inflation ( p& ) -0.03 0.03 0.08 

Budget balance ( BB ) 8.0 22.9 37.8 

Government current 

spending ( gc ) 

60.8 38.0 15.2 

Private sector current 

expenditure ( pc ) 

8.0 24.1 40.2 

Real return on fixed assets 

( R )  

3.4 7.5 11.6 

Real wages ( pw − ) -7.8 -11.8 -16.0 

Source: Authors 
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Figure 1 Donor funding simulation – demand and supply 
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Figure 2 Donor funding simulation – financial markets and inflation 
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Figure 3 Donor funding simulation – external and others 
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