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Motivation 

 Many countries want to—and can—borrow to finance public 
investment spending 

 
 Needs are great, and higher aid will likely not be enough 

 
 How much borrowing for public investment should 

countries do, and how much is sustainable?  
 
 The LIC DSF provides a framework for thinking about much of this 

 
 But the linkages are not articulated and the assumptions may be 

implicit 
 

 



The Project 

 
 Build a model to bring together the key elements 
 
 Use the model to: 

 understand the linkages 
 systematically use empirical evidence 
 organize discussions 

 
 Provide a tool to help analyze specific country cases 
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 Models are
incomplete
not great at forecasting

We don’t run regressions or simply extract patterns from past data. Rather, we build up a model with meaningful economic relationships and parameters, such as the marginal product of public capital and the speed of adjustment of the tax rate in the face of a need to reduce a deficit. We “calibrate” from various empirical studies and data, and then we can look at the sensitivity to those assumptions. 



Overall Analytic Approach 

 An optimistic but prudent framework for thinking about 
public capital: 

 
 Public capital is highly productive 
 
 We should not count on a growth takeoff that would ensure debt 

sustainability 
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Historically, public investment booms ≠ growth take-offs 
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I think the earlier sessions we’ve heard so far can help fire up our enthusiasm for public-investment-led growth. It may help justify the prudence embodied in some of our assumptions to remind ourselves about the history of past episodes of large expansions of public investment. 

Here, we have used some very valuable new data on real public capital stocks put together by Sanjeev and his colleagues. We’ve looked at the 10 largest public investment booms in a group of developing countries for which they have constructed the capital stocks. Here we see Tunisia and Morocco. The green line is the real growth rate of the public capital stock. The red line is the level of real per capita GDP. 

Two things stand out (and this is broadly true for the 10 cases): (1) There is no increases in the medium or long-run growth rate at the time or after the public investment boom, which is substantial. And (2) public debt rises substantially in the wake of the boom. Of course we need to avoid drawing too much from these pictures. And of course this is not to say that an increase in public investment is not vitally important. It is just to suggest that we should not assume that it will unleash such a sustained growth surge that we do not need to worry about debt sustainability. 
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Public capital helps drive output 

 Increases in public capital raise growth and output 
 
   Y = AGγKαL 1-α  
 
 A key assumption is the rate of return on public capital  
 There are some other features we are not using today, such as 

potential externalities associated with exports.  

 Governments don’t always convert $1 of investment 
spending into $1 of productive public capital 

   Gt = Gt -1- δ Gt-1 +eIg
t 

  

 We don’t always assume e=1 
 The “PIMI” can help us calibrate e. 
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This is the product of installed capital, holding other factors constant (private investment, “Dutch disease”). (depends on γ in this equation).


Calibration: estimates from micro data vary widely, but a number of estimates are around 20 percent or so (e.g. Foster and Briceno-Garmendia, 2010). We choose 25 percent today for our ”baseline”.


   Also: externalities to traded goods, “absorptive capacity”.  



Fiscal Adjustment 

 
 Various fiscal policy decisions. 
 The path of public investment is a choice of the government 
 The path of aid is given 

 
 Other spending and/or the tax rate adjust, if necessary, to 

stabilize the debt ratio. 
 How much they need to change depends on the rate of return etc. 
 And when they need to change depends on whether the country 

borrows to smooth the transition. 
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The Private Sector Responds to Higher 
Public Capital  

 
 Crowding in 
 More public capital raises marginal product of private capital 
 

 Crowding out 
 When the government uses domestic resources to invest, these 

resources are not available for private investment and consumption. 
 

 The Balance depends . . . 
 In the long run, there is always crowding in if the projects are good 
 In the transition, crowding out may dominate, especially early on 

and especially if there is not enough foreign financing.  

Presenter
Presentation Notes
 
LIC-oriented DGSE: For current purposes, this means that all the resource and budget constraints hold, and people behave according to basic “laws” of supply and demand.
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A Baseline Scenario 

 A Baseline calibration to a typical SSA LIC with good and 
well-executed public investment projects 

 
 Rate of return to newly installed public capital of 25% 

 
 Fully efficient public investment process (e=1) 

 
 50% of recurrent costs are covered through user fees 
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Higher public capital: great long run but a 
challenging transition 
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3: These are good projects: things look excellent in the long run. Private capital is crowded in and rises eventually by 25 percent, and GDP and real private sector wages are about 25 percent higher. Public debt looks manageable. 

I will not show you this here, but this buildup is self-financing in the long run
A better scenario (say 30 percent rate of return) would allow some long-run fiscal benefits. In long-run, VAT could fall by 1.5 percentage points.
There are lots of ways it could be worse: real government wages rise with private sector wages, efficiency of 1/2, user fees cover only 20 percent. For example, if the last two happen, the VAT rate would have to rise by 3 percentage points in the long run.
	
4: The bigger challenge is likely to be the transition. If you have aid or concessional borrowing, things are much easier.  
Otherwise, you have to either finance with taxes (or lower transfers) or borrow. The transition can be difficult or even explosive. Not feasible or desirable.
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Same scenario as before in terms of public investment, concessional borrowing [panels 1 and 2, combined together]
We cap the tax rate at 19 percent and limit the pace of increase. [panel 3 (now 2)]
External commercial borrowing bridges the gap
Leaving a benign-looking trajectory for Commercial and total debt
The long-run looks good. On the transition, the short-run is much better (no fall in consumption, much smaller fall in investment) at the cost of a bit lower consumption as the debt is repaid in the medium term. Seems a good trade given how much higher consumption is because of the public capital.

So, pretty successful scenario. Remember, we have all going well: high rate of return, full efficiency, no Dutch disease (though there is appreciation during the transition), public sector wage increases limited in the face of rapidly rising private sector labor productivity.

This pleasant scenario is not a given. Let me illustrate
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. . . But it raises the stakes 
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 1: Suppose we gradually slow the pace that we allow taxes to rise up towards their 19 percent cap. You can see that relatively small-looking changes greatly extend the period where taxes have to stay at the cap. Eventually, this rate does not suffice to bring debt down, and debt explodes.

 Again, same scenario as before in terms of rate of return, pace of public investment and concessional borrowing. Again, we cap taxes at 19%.

2: Now, we slow adjustment a bit. It now takes another year or so to get taxes up to 19%, and they are lower until they get there. Taxes have to stay high for a long time, and debt is quite a bit higher.

3: Again, slower adjustment. It starts to look more ominous. 

4: Just a bit slower adjustment, and now debt is explosive. In fact, the model does not converge. 

Could carry out similar exercises with investment efficiency, rate of return, transfers/public sector wages, and so on. 
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. . . including for investment efficiency 
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I will skip this 
 1: Again, same scenario as before in terms of rate of return, pace of public investment and concessional borrowing. Again, we cap taxes at 19%.

2: Now, we lower efficiency a tiny bit to 0.95.

3: Now a bit lower to 0.9.

4: Now a bit lower (0.84). And things explode. 
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Domestic borrowing may not smooth the transition 
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1:  We can see that domestic borrowing does bridge the gap.

2. However, compared to nonconcessional external, things are worse.
First, the interest rate on the borrowing is likely to be higher and to rise more. Of course, there is also exchange rate risk. I will return to that issue.
Perhaps as important, domestic borrowing does not really provide the country with the intertemporal smoothing it needs. During the heavy investment phase, real resources (capital, labor) must be diverted from private investment and consumption. With external borrowing, additional resources are made available during the transition. 
Thus, the real exchange rate appreciates more, the current account deficit is bigger, and consumption and investment are much smoother with external borrowing.
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Summary of Lessons 

 It’s not enough to have good projects 
 There is a potential long-run fiscal problem 
 The transition can be very challenging: high taxes, cuts in private 

consumption and investment 

 External nonconcessional borrowing raises the stakes 
 It can support smooth adjustment and hence successful scaled up 

public capital 
 But it can easily become explosive 

 Domestic borrowing may be less useful 
 It does not provide the country with resources to smooth the 

transition 
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Next Steps 

 Develop readily-usable version of model 
 

 Analyze different scenarios for public investment and financing 
 

 Uncertainty and risk 
 
 Explore range of assumptions that support non-explosive debt 

 
 E.g., what happens if a negative shock happens (unexpectedly) 

along trajectory? E.g., real exchange rate or growth shocks. 
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 First, we have today only touched the surface of some of the features of the model today. EG: externalities to trade and possible “Dutch disease”, increases in cost of investment goods with pace of investment (“absorptive capacity”) have been turned off here. 
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