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Handout 23: Debt sustainability and reversals of external financial flows 

Ec 81 Economic Development / Prof O’Connell / Fall 2018  
 
Section 1 of this handout explains where equations [13-1] and [13-2] on pages 462-3 of your textbook 
come from, and why I prefer a different version of equation [13-2] for analyzing debt dynamics. Section 
2 then employs the traded/nontraded goods model we used in our discussion of the Dutch disease to 
understand why the “orthodox policy prescription” for a country facing a reversal in international 
financial flows involves a combination of expenditure-reduction policies (contractionary monetary 
and/or fiscal policies) and depreciation of the real exchange rate. The same prescription holds when the 
trade balance has to adjust because of an adverse trade shock (e.g., a collapse in the country’s terms of 
trade, the most prominent example of which would be a fall in export prices for a primary commodity 
exporter). In both cases, the role of the real depreciation is to allow the external adjustment – which 
requires an improvement in the current account via an increase in the trade surplus1 – to occur without 
a deep demand-side recession.  
 
1. Interpreting equation [13-1] in your text 
In Handout 16 we saw by the balance of payments identity that the current account surplus was equal 
to the country’s net accumulation of financial assets. Let’s flip the sign on both sides of this equation, so 
we are looking at the current account deficit and how it is financed.2  
  
 𝑪𝑨 𝑫𝒆𝒇𝒊𝒄𝒊𝒕 = −∆𝑵𝒆𝒕 𝒇𝒐𝒓𝒆𝒊𝒈𝒏 𝒂𝒔𝒔𝒆𝒕𝒔 = 𝑵𝒆𝒕 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒇𝒊𝒏𝒂𝒏𝒄𝒊𝒏𝒈 = 
 

𝑁𝑒𝑡 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑏𝑜𝑟𝑟𝑜𝑤𝑖𝑛𝑔 + 𝑁𝑒𝑡 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑒𝑞𝑢𝑖𝑡𝑦 𝑖𝑛𝑓𝑙𝑜𝑤𝑠 + 
 

𝑁𝑒𝑡 𝑓𝑜𝑟𝑒𝑖𝑔𝑛 𝑑𝑖𝑟𝑒𝑐𝑡 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑖𝑛𝑓𝑙𝑜𝑤𝑠 + 𝑁𝑒𝑡 𝑢𝑠𝑒 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠. 
 
Recall also the definition of the current account: 
 
 𝑪𝑨 𝑫𝒆𝒇𝒊𝒄𝒊𝒕 = 𝑻𝒓𝒂𝒅𝒆 𝑫𝒆𝒇𝒊𝒄𝒊𝒕 − 𝑵𝒆𝒕 𝒇𝒂𝒄𝒕𝒐𝒓 𝒊𝒏𝒄𝒐𝒎𝒆 𝒇𝒓𝒐𝒎 𝒂𝒃𝒓𝒐𝒂𝒅 − 
 

𝑵𝒆𝒕 𝒖𝒏𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 𝒕𝒓𝒂𝒏𝒔𝒇𝒆𝒓𝒔. 
 
Equation [13-1] in your text uses these equations to derive an expression for external debt accumulation 
that is a simplified version of the BoP identity. To do this, separate interest payments on the net 
external debt (−𝒊 ∙ 𝑫) from other forms of net factor income from abroad, and separate debt 
accumulation (∆𝑫) from other forms of net external financing. Then combine the two equations above 
and move the financing terms to the left-hand side. The result is: 
 

∆𝑫 + 𝑂𝑡ℎ𝑒𝑟 𝑛𝑒𝑡 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔 = 𝑻𝒓𝒂𝒅𝒆 𝒅𝒆𝒇𝒊𝒄𝒊𝒕 + 𝒊 ∙ 𝑫 + 
 

𝑂𝑡ℎ𝑒𝑟 𝑛𝑒𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑖𝑛𝑐𝑜𝑚𝑒 + 𝑁𝑒𝑡 𝑢𝑛𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟, 
 
 

                                                           
1 When the shock is to financial flows, the entire current account must adjust, and so the overall trade deficit must 
increase. When the shock is to a component of the trade deficit (e.g., primary commodity exports), then if financial 
flows are unchanged the remainder of the trade deficit must adjust.   
2 In terms of the BoP identity 𝐶𝐴 + 𝐹𝐴 + 𝐾𝐴 − ∆𝑅𝑒𝑠 + 𝐸𝑅𝑅𝑂𝑀 = 0, we are setting the capital account (𝐾𝐴) and 
errors and omissions (𝐸𝑅𝑅𝑂𝑀) equal to zero. Borrowing, portfolio equity and foreign direct investment are in the 
financial account, as is extraordinary financing (e.g., IMF lending). 



2 
 

or 
 
 ∆𝑫 + 𝑁𝑒𝑡 𝑜𝑡ℎ𝑒𝑟 𝑖𝑛𝑓𝑙𝑜𝑤𝑠 = 𝑻𝒓𝒂𝒅𝒆 𝒅𝒆𝒇𝒊𝒄𝒊𝒕 + 𝒊 ∙ 𝑫. (1) 
 
The parts in bold in equation (1) correspond to equation [13-1] in your textbook: 
 
 ∆𝐷 = 𝑇𝑟𝑎𝑑𝑒 𝐷𝑒𝑓𝑖𝑐𝑖𝑡 +  𝑖 ∙ 𝐷. [13-1] 
 
Equation [13-1] is therefore simply a version of the BoP identity that ignores non-interest factor income, 
unilateral transfers, and non-debt forms of net external financing (including use of international 
reserves), in order to focus on the analytical relationship between the trade deficit and the sustainability 
of external debt. For policy purposes (e.g., when doing an actual debt sustainability analysis), you would 
use equation (1) rather than [13-1]. Holding the other flows constant, there would still be a tight 
relationship between the trade deficit and the path of external debt. 
 
2. Clarifying [13-2] and debt dynamics  
Equation [13-2] in your textbook is (to my taste) a little weird. Here is a better way of understanding 
how macroeconomists use the debt dynamics in equation [13-1] to analyze sustainability. Suppose that 
you are working for an international investment firm. You are asked to analyze the risk of non-
repayment associated with Zambia’s external public sector debt, in order to advise the firm’s trading 
desk and its clients on whether they should purchase some of the Zambian government bonds that are 
going to be offered next week. To do this you decide to calculate creditworthiness ratios of the form 
𝑑 ≡ 𝐷 𝐶⁄ , where 𝐷 is Zambia’s net public or publicly-guaranteed external debt and 𝐶 is a measure of 
Zambia’s capacity and/or willingness to repay. You are interested both in the level of 𝑑 and in the 
degree to which 𝑑 is likely to rise or fall over time (i.e., in ∆𝑑). If 𝑑 has reached a level associated with 
debt-repayment problems for low-income countries in the past, you might advise the trading desk and 
clients to be cautious. If it is in the danger range and it is rising fast – i.e., ∆𝑑 is large and positive (e.g., 5 
percent of GDP or more) then you would be even more cautious. In both cases you would have to make 
judgments about (a) whether Zambia is going to be able to repay its debts, and (b) whether other 
lenders are going to pull out and precipitate a crisis. 

Three widely-used creditworthiness ratios are (i) the debt to GDP ratio, (ii) the debt to export 
ratio, and (iii) the debt to government revenue ratio. Note that each of these has a stock in the 
numerator and a flow in the denominator. The following approach will allow you to derive the dynamics 
for any of these ratios; following the text, we will focus on the debt-to-export ratio. The equation we will 
derive can help discipline your judgment about what is likely to happen in Zambia. 

We want to derive an analytical expression for ∆𝑑, where 𝑑 = 𝐷 𝑋⁄  is the ratio of debt to 
exports. To do this, use the fact that the growth rate of a ratio is approximately the difference between 
the growth rate of the numerator and the growth rate of the denominator. The growth rate of the radio 
𝑑 is therefore ∆𝑑 𝑑⁄ =  ∆𝐷 𝐷⁄ −  ∆𝑋 𝑋⁄ . Multiply through by 𝑑, and you get that the change in 𝑑 from 
one year to the next is ∆𝑑 = (∆𝐷 𝐷⁄ −  ∆𝑋 𝑋⁄ ) ∙ 𝑑. This can be rewritten as ∆𝑑 = (∆𝐷 𝐷⁄ − 𝑔𝑋) ∙ 𝑑,  
where 𝑔𝑋 ≡ ∆𝑋 𝑋⁄  is the growth rate of exports. Now divide by 𝐷 on both sides of the (simplified) 
balance of payments identity [13-1] to express the rate of growth of debt, ∆𝐷 𝐷⁄ , as ∆𝐷 𝐷⁄ = 𝑖 +
(𝑇𝑟𝑎𝑑𝑒 𝐷𝑒𝑓𝑖𝑐𝑖𝑡). Plugging this into the expression for ∆𝑑, you get 

 
 ∆𝑑 = [(𝑇𝑟𝑎𝑑𝑒 𝐷𝑒𝑓𝑖𝑐𝑖𝑡 𝐷⁄ ) +  𝑖 − 𝑔𝑋] ∙ 𝑑. (2) 

 
Finally, multiply through by 𝑑 on the right-hand-side and observe that (𝑇𝑟𝑎𝑑𝑒 𝐷𝑒𝑓𝑖𝑐𝑖𝑡 𝐷⁄ ) ∙ 𝑑 =
𝑇𝑟𝑎𝑑𝑒 𝐷𝑒𝑓𝑖𝑐𝑖𝑡 𝑋⁄ . This yields the expression you were looking for: 
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 ∆𝑑 = (𝑇𝑟𝑎𝑑𝑒 𝐷𝑒𝑓𝑖𝑐𝑖𝑡 𝑋⁄ ) + [ 𝑖 − 𝑔𝑋] ∙ 𝑑. (2) 
 
Your text uses the letter 𝒂 to denote the trade deficit divided by exports: 𝑎 = (𝑀 − 𝑋) 𝑋⁄ . Adopting this 
notation, equation (2) says that the dynamics of the debt-to-export ratio satisfy 
 
 ∆𝒅 = ( 𝒊 − 𝒈𝑿) ∙ 𝒅 + 𝒂. (3) 
 

Your text obtains an equation we won’t use (equation [13-2]) by setting ∆𝒅 equal to zero in 
equation (3) and solving for the resulting level of debt. In my view this is not very useful.3 Suppose that 
instead of doing that, you simply ask how big a trade deficit can Zambia country run if it wants to 
prevent its debt-to-export ratio from rising further? Using equation (3), we can see that 
 
 ∆𝒅 ≤ 𝟎      𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓     𝒂 ≤ ( 𝒈𝑿 − 𝒊) ∙ 𝒅. (4) 
 

This is useful. If Zambia is a net external debtor 𝑑 > 0), this says that says that as long as the 
growth rate of export revenues exceeds the interest rate on the external debt, Zambia can finance a 
trade deficit year-in and year-out, without having the debt-to-export ratio rise. But if the relationship 
between the interest rate and the growth of exports flips the other way (as it did between 1979 and 
1982 when the USA implemented tight monetary policy to get rid of inflation, causing global interest 
rates to rise sharply and commodity prices and developing-country export volumes to fall – or as it 
might do if the Fed raises interest rates over the next year or so and the global economy slows down), 
then the same trade deficit will cause Zambia’s debt ratio to rise. Stabilizing the debt ratio will then 
require reducing the trade deficit, unless Zambia can find other forms of financing.4 From our earlier 
analysis (Handout 21), this means that Zambia is faced by a need to reduce total national spending 
relative to GDP. As we will see below, an efficient external adjustment – defined as one that takes place 
without excessive economic contraction – will typically require not only tight monetary and fiscal policy 
but also a real depreciation. In short: equation (3) tells us that there is a 2-way relationship between 
debt and trade deficits: higher trade deficits mean faster debt accumulation, other things equal, and 
constraints on feasible or prudent debt accumulation place limitations on the feasible trade deficit.  
 Things can be even tougher, in terms of the magnitude of exernal adjustmen required, if a 
country faces a sudden stop to net capital inflows. In this case, creditors refuse to roll over their claims 
and the debt stock – and 𝑑 with it – has to fall outright rather than simply being stabilized. As discussed 
in your text, this reversal may be driven by the fundamentals – i.e., by developments that make the 
country’s current path clearly unsustainable, like a sharp rise in global interest rates – but a country may 
also be vulnerable to a self-fulfilling liquidity crisis where lenders stop rolling over existing debts simply 
because they fear that other lenders will do the same. In either case, ∆𝑑 shifts abruptly from a positive 
to a negative value, and since there is nothing a country can do about the ( 𝑖 − 𝑔𝑋) ∙ 𝑑 term in the short 
run, the country then faces a very painful and rapid downward adjustment in 𝑎 (unless, again, it can find 
some other form of financing). This adjustment comes as a sharp contraction in total national spending, 
which may bring output down with it and create even more austerity than the external adjustment 
alone requires. Your textbook has a good discussion of (unpalatable) policy options for countries facing a 
reversal of external financial inflows. As we will now see, a real depreciation is viewed as a crucial 

                                                           
3 This approach finds the stationary state value of the debt-to-export ratio, i.e., the value of 𝑑 that, if it occurred, 
would remain unchanged over time for given values of 𝑔𝑋, 𝑖 and 𝑎. Notice, however, that this stationary state is 
stable only if 𝒊 − 𝒈𝑿 < 𝟎. If the interest rate exceeds the growth rate of exports, the system is unstable and so the 
debt-to-export ratio can be stabilized only through adjustments in 𝑎. 
4 I.e., unless net other inflows comes to the rescue, for example through depletion of international reserves – not a 
long-term solution if the adverse shock is persistent! 
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component of the ‘orthodox’ appropriate macroeconomic response to a reversal in capital inflows, as a 
way of allowing the adjustment to take place without excessive austerity. 
 
3. Why does the orthodox prescription for adjusting the trade deficit include a real depreciation? 
In class we developed the traded goods/nontraded goods model and showed that a primary commodity 
export boom – created by a discovery of mineral resources, for example, or a run-up in global energy 
prices for an incumbent oil or gas exporter – would expand the economy’s expenditure possibilities 
measured in traded goods. The medium-term adjustment to this expansion would be a real appreciation 

(𝑅𝐸𝑅 ≡ 𝑃𝑇 𝑃𝑁⁄ = 𝐸 ∙ 𝑃𝑇
$ 𝑃𝑁⁄  would fall), which would come about through some combination of a 

nominal appreciation (𝐸 = pesos/$ falls) and domestic inflation (𝑃𝑁 rises). This real appreciation is the 
mechanism of the Dutch disease – it makes the nontraded-goods sector profitable and the non-booming 
traded-goods sector unprofitable, leading to expansion of the nontraded sector and contraction of the 
non-booming traded-goods sector. 

We can use similar logic to show that any sustained source of increased purchasing power over 
traded goods – not just a commodity export boom but also an aid boom or a large financial inflow – 
would have the same macroeconomic effect. The economy’s response to the real appreciation would be 
to shift supply from traded to nontraded goods while shifting demand from nontraded to traded goods. 
This supply switching is a standard Dutch-disease effect, and it hurts the economy’s long-run growth if 
the shrinking traded-goods sector was a source of growth spillovers. For example, most manufacturing 
goods are traded, so the resulting de-industrialization may undermine economy-wide growth in total 
factor productivity.  

In the face of a Dutch disease situation, a country might want to resist a real appreciation, 
especially if it thought the foreign-exchange inflow was temporary. One way to do this would be to use a 
portion of the foreign-exchange inflow to accumulate international reserves. The trade deficit and real 
appreciation would then be smaller, and there would be less supply-side switching.  
 We can run this analysis in reverse, to see what happens when a country faces an external shock 
that requires an improvement in the trade deficit. For this analysis we ignore the primary-commodity 
export sector and focus instead on what happens when there is a reversal in net financial flows. So in 
equation [13-1] above, the country faces a situation in which ∆𝐷 flips from positive to negative.  

In the diagram below, the country starts at the points labeled 1S (spending) and 1P (production) 

producing the amounts 𝑆1
𝑇 and 𝑆1

𝑁 and spending (consumption + investment) the amounts 𝐷1
𝑇 = 𝑆1

𝑇 +
𝑇𝑟𝑎𝑑𝑒 𝐷𝑒𝑓𝑖𝑐𝑖𝑡 and 𝐷1

𝑁 = 𝑆1
𝑁. Reserves are neither rising nor falling (∆𝑅𝑒𝑠 = 0), and we are assuming 

that net factor income from abroad and net unilateral transfers are both zero, so equation [13-1] holds 

and the trade deficit is therefore financed by the increase in debt, net of interest payments: 𝐷1
𝑇 = 𝑆1

𝑇 +
(∆𝐷 − 𝑖 ∙ 𝐷). The real exchange rate, you recall, is the slope of a tangent to the production-possibility 
frontier (PPF) at the production point AND the slope of a tangent to the economy’s indifference curve at 
the consumption point. We find the equilibrium by constructing the expenditure possibility frontier as 
the PPF shifted horizontally to the right by ∆𝐷 − 𝑖 ∙ 𝐷, and identifying the point of tangency between an 
indifference curve and the expenditure possibility frontier. 

Now suppose that there is a sudden stop to financial inflows and the country is forced to deal 
with a shift from ∆𝐷 − 𝑖 ∙ 𝐷 > 0 to ∆𝐷 − 𝑖 ∙ 𝐷 = 0 (I am choosing zero for convenience). This means 
that the expenditure possibility curve shifts back to the left – in this case, exactly back to where it is 
identical to the PPF. We can find the new equilibrium by looking for a tangency point between an 
indifference curve and the new expenditure-possibility frontier, which coincides now with the PPF. The 
new equilibrium is at point 2. Comparing point 2 with points 1S and 1P, we can see that the adjustment 
combines two key features: first, total spending falls by a lot. This austerity is unavoidable because the 
current account deficit is the difference between total spending and total output; when the country 
can’t finance a current account deficit any more, total spending must fall (unless the country was lucky 
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enough to have a lot of slack production capacity so that output can rise). The other feature is a real 
depreciation, which induces (you guessed it) demand- and supply-side switching. 

The switching is really important. To see why, ask yourself what the adjustment would look like 
if the country had to improve the trade deficit by the full amount of the fall in financial inflows without 
any change in the real exchange rate. It turns out that we can answer this in the diagram. The 
equilibrium would be at point 3, with much deeper austerity and a recession in the nontraded-goods 
market. We will discuss this further in class.  

 
 

 
Note: Points 1S (spending) and 1P (production) give the initial equilibrium, where the trade deficit equals net debt-
related inflows ∆𝐷 − 𝑖𝐷 > 0 (we are setting all other inflows to zero). Point 2 is where the economy ends up 
(spending and production) when net debt-related inflows go to zero and the adjustment is macroeconomically 
efficient. Notice the cut in overall spending from point 1S to point 2 (austerity) and the switching effect – 
indifferent directions, both responding to the real exchange rate depreciation – on the demand and supply sides. 
Demand switching is apparent in the steeper ray through point 2 than through point 1S: as total spending falls, 
spending shifts towards nontraded goods. Supply switching is the move along the PPF from 1P to 2. The real 
exchange rate depreciation is apparent in the steeper slope of the dotted tangency line. If real depreciation cannot 
occur (e.g., because the nominal exchange rate is being heavily managed and the prices of nontraded goods are 
sticky), then austerity has to be much more severe. The only point where traded-goods producers are not facing 
any demand constraint (because they are operating in the world market) and the nontraded goods market is 
clearing with consumers on their demand curves is at point 3, where extreme austerity has given rise to a deep 
recession in the nontraded goods sector. 

1S 

3 

2 

1P 

𝐷1
𝑁 = 𝑆1

𝑁 

Adjustment to a reversal 

in financial inflows 

Nontraded 

Goods 

Traded 

Goods 

𝐷1
𝑇 − 𝑆1

𝑇 = ∆𝐷 − 𝑖𝐷 

The downward-sloping solid 

lines are all parallel: their 

slope is the original RER 

(with a negative sign). The 

dotted line is steeper, 

implying a real depreciation. 

Slope = −𝑅𝐸𝑅1 


