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			The Mundell-Fleming economic model

			Key information

			
					Names: Mundell-Fleming model, IS-LM model for an open economy, IS-LM-BoP model, IS-LM-BP model.

					Uses: this model is at the heart of international macroeconomics as it includes foreign trade and capital movements within a closed economy (national scale). It is:	the basic model of the IMF (International Monetary Fund);

	the theoretical argument in favour of establishing a European monetary union;

	the general framework of economic policy within the Eurozone.




					Why is it successful? The Mundell-Fleming model: 	helps us to understand how the choice between a fixed or variable exchange rate affects the efficiency of economic policies in an economy that is open to international trade;

	generalises Keynesian theory in the case of an open economy;

	allows us to anticipate the effects of the removal of customs duties and the explosion of capital markets, as well as the international transmission of economic monetary shocks;

	shows how a country can use budgetary and monetary policies to simultaneously achieve balance both within its borders and outside of them;

	states that both monetary policy with flexible exchange rates and fiscal policy with fixed exchange rates are effective;

	defends the idea that the European Central Bank must be independent and responsible for price stability so as not to flood the money market, which would induce a loss in value.




					Key words:	Balance of payments (BP): balance sheet of all movements of goods and services, capital and currencies across the borders of a country over a specific period.

	Central rate: the official exchange rate of one currency against another. In the EMS (European Monetary System), the central rate is the official parity of a currency as determined by the ECU (European Currency Unit).

	Currency: all means of payment used in a country.

	European Monetary System (EMS): a system based on the principle of stable exchange rates between the currencies of the member countries of the EMS. This system was based on the ECU (European Currency Unit, a basket of the currencies of the countries involved, firstly those in the European Economic Community (EEC), then those in the European Union before the adoption of the euro). It was approved during the European summit in Bremen in July 1978 and the European Council in Brussels in December 1978.

	Exchange rate: price of one currency expressed in domestic currency. In other words, it is the amount of national currency needed to purchase a unit of foreign currency.

	Fixed exchange rate: a link that completely fixes the value of one currency in relation to another, with very limited fluctuation possibilities compared to the benchmark price.

	Fluctuation band: exchange rate regime which defines the fixed parity of national currency against foreign currency, and which also allows for fluctuations relative to its benchmark price.

	Foreign currency: currency that can be exchanged with national currency.

	Impossible trinity: developed by Canadian economist Robert A. Mundell (born in 1932), this principle reflects the conflict between the autonomy of monetary policy, fixed exchange rates and international capital movement.

	Interest rate: premium for the consumption or immediate use of money.

	Open economy: an economy that freely participates in international trade and for which exportations represent a significant share of gross domestic product (GDP).

	Optimum currency area: geographic areas within which a fixed exchange rate is the best internal solution, and a variable exchange rate is the best external solution.

	Parity (central/crawling peg): fixed exchange rates defined in relation to a benchmark and which determine the conversion of one currency into another. Parity can be central, where central banks inform markets of the parity that is considered desirable; or there are crawling peg exchange rates, where the exchange rate is set periodically.




			

			Introduction

			Since the economic development of countries results in the growing mobility of capital and the increase in international trade, the world’s economies have become increasingly interdependent. The relations between countries include not only the flow of goods involving the import and export of goods and services, but also international payments, due to the different currencies that exist depending on the economic area.

			A good understanding of international trade, as well as the potential consequences of transactions between the residents of a country and foreign actors, is therefore essential. The Mundell-Fleming model seeks to conceptualise the need to incorporate international trade into the analysis model of national macroeconomic balance (IS-LM model). In doing so, a macroeconomic balance is achieved in an open economy.

			Definition of the model

			The Mundell-Fleming model is an open economy extension of the famous macroeconomic balance IS-LM model, created in 1937 by John R. Hicks (British economist, 1904-1989) and Alvin H. Hansen (American economist, 1887-1975). Presented by leading economists Robert Mundell and Marcus Fleming (Scottish economist, 1911-1976), it allows for the analysis of the role played by the international mobility of capital in the effectiveness of macroeconomic policy under different exchange rate regimes.

		


		
			Theory

			The Mundell-Fleming model was introduced in the early 1960s in a relatively risk-averse postwar context. At that time, many countries were bound by the Bretton Woods monetary system of fixed exchange rates and low international capital movement.

			
				
					What was the Bretton Woods monetary system (1944-1971)?

					This system emerged after World War II at the Monetary and Financial Conference held from 1 to 22 July 1944 in the American town of Bretton Woods (New Hampshire). During the event, 44 countries claimed that a fixed monetary system based on gold and centred around the US dollar (Gold Exchange Standard) was necessary to revive international trade and to rebuild war-torn countries.

					According to this principle, the parity of each currency should be expressed either in terms of gold, or in terms of the US dollar, and must remain more or less constant under the control of the International Monetary Fund (IMF).

				

			

			Origin of the Mundell-Fleming model

			The Mundell-Fleming model is essentially an extension of the IS-LM model, which itself is a transcription in neoclassical terms of the elements of The General Theory of Employment, Interest and Money (1936) by John M. Keynes (British economist, 1883-1946).

			Keynesian policies and the role of the state

			According to Keynes, modern economies are characterised by imperfect price adjustments (price rigidity), which do not allow for the coordination of the actions of the different economic agents. This results in an imbalance between the goods market and the rate of unemployment on the labour market (underemployment equilibrium). State intervention is therefore necessary to correct these imperfections.

			The state’s regulatory role can be performed using different tools:

			
					Budgetary policy. The state’s budget is its main tool for influencing the economy. An increase in government spending can increase demand, which, under the assumption of price rigidity, leads to an increase in production and employment.

					Fiscal policy. This involves lowering taxes to allow for a recovery in household consumption. It should be noted that in a closed economy, fiscal policy is less effective than budgetary policy, for the simple reason that tax cuts result in an increase in disposable income, which is not completely consumed (some is saved, and savings are a drain). The effectiveness of fiscal or budgetary stimulus policies can be altered by increasing the interest rate, opening the economy to international trade and increasing public debt, as well as by the degree of international capital movement.

					Monetary policy. Monetary policy aims to provide a country’s economy with the amount of money necessary for economic growth and full employment, while maintaining price stability (internally) and exchange rate stability (externally). When the supply of money exceeds its demand, the role of monetary policy is to allow a relaxation of the interest rate, which is needed to get investment started again. It has an indirect effect on activity. This is why, according to Keynesians, monetary policy supplements budgetary policy. The effectiveness of such a policy depends on the consideration of the fact that the interest rate is not the only channel for monetary policy transmission. Furthermore, it should be ensured that the money supply results in lowered interest rates. Finally, this policy is also dependent on international capital mobility.
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			Understand the balance of market economy with the IS-LM model

			Inheritor of Keynesian thinking, John R. Hicks (British economist, 1904-1989), proposed the IS-LM model in an article dated 1937 published in the Econometrica journal, entitled ‘Mr Keynes and The Classics: A Suggested Interpretation’. In the article, he jointly considers the goods market and the services market. This work would later be complemented in 1953 by the work of Alvin H. Hansen (American economist, 1887-1975) in his book Monetary Theory and Fiscal Policy. This publication summarises the contents of The General Theory of Employment, Interest and Money by Keynes.

			For post-Keynesian economists such as Friedrich August von Hayek (Austrian economist and philosopher, 1899-1992) and Milton Friedman (American economist, 1912-2006), Keynesian thinking cannot be reduced to simple equations. Moreover, Hayek points out that the application of this theory has led to inflation and unemployment. For Friedman, the market is the optimal resource allocation mechanism. Therefore, monetary policy works only temporarily. Despite these criticisms, the IS-LM model remains to this day an excellent tool for understanding and analysing the economic policies that are in force in different states across the world.

			How does the IS-LM model work?

			The basic assumptions of the IS-LM model are:

			
					in the short term, prices are fixed and balance is achieved by adjusting quantities according to the law of supply and demand;

					the creation of money is endogenous, i.e. it is possible for authorities to vary the money supply at will;

					the model is valid for a closed economy.

			

			The IS-LM model includes the dynamics of two markets: the goods and services market and the currency market. Goods are either consumed (called ‘consumer goods’) or invested (called ‘capital goods’). Money is requested by economic agents (firms and households) for reasons of income (to fill the time between receipt and disbursement), precaution (to cope with unexpected expenses), or speculation (to purchase securities in speculative purposes) and for business or household reasons (to cover everyday expenses).

			The model is in the form of two curves, one reflecting the balance in the goods and services market (IS), the other showing the balance of the currency market (LM). The model can simultaneously determine the balance in both markets by establishing relationships between the interest rate (i) and the level of activity, also called the level of production or income (Y).

			The IS curve

			The IS curve represents all combinations of interest rates (i) and income (Y) that ensure balance on the goods and services market. On this market, with a given general price level, income (Y) is divided between consumption (C) and savings (S) (Y = C + S), and between consumption and capital goods (I) (Y = C + I).

			If we consider that all income from production is efficiently distributed, or Y = Y, then we achieve macroeconomic equilibrium C + S = C + I and I = S, which can be further expressed as I(i) = S(Y).

			
					Investment is a decreasing function of the interest rate (rising interest rates increase the cost of financing for enterprises and reduce the return on investment).

					Savings are an increasing function of income (the richer a person, the more they save).

			

			Thus, there is an inverse relationship between income (Y) and interest rate (i). If the interest rate increases, investment decreases. Due to the multiplier, investment affects the level of production. The IS curve therefore decreases and is represented as follows:
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					Did you know?

					Macroeconomic equilibrium in a goods and services market is achieved when all revenue from production is distributed, or C + S = C + I and I = S.
I represents an investment which is a function of the interest rate (when the interest rate is low, investment is increasing as the cost of money is low). S represents savings that are rationed by income. All things being equal, the richer a person is, the more savings they have, and it is these savings that can finance investment. Hence the relation I(i) = S(Y).

				

			

			The LM curve

			The LM curve represents all combinations of interest rate (i) and income (Y) that ensure equilibrium on the money market. On this market, the money supply (M) is determined by the national bank. Money demand for liquidity (L) is broken down into demand balances (cash) for transactions (income patterns, precautions and business or household) and speculation.

			
					Transactions demand (L1) is an increasing function of income level (the richer a person, the more they spend, and the more means of payment are needed); M1 = L1(Y).

					Speculative demand (L2) is a decreasing function of interest rate (the higher the interest rate, the less appealing it is to keep hold of money and the more favourable the prospects of placing it into savings).

			

			The curve can be explained by the fact that speculators keep their money when financial stock prices are high, as they anticipate their decline. When prices fall, they use them to purchase assets in order to achieve capital appreciation; M2 = L2(i).

			The total demand for money is the sum of the demand for transaction balances (L1) and the demand for speculative balances (L2):

			[image: ]

			As part of the LM curve, there is a positive relationship between the interest rate (i) and income (Y). The higher the level of activity, and therefore the higher the income, the more money is demanded for transactions. As the money supply is fixed, the interest rate must decrease (demand exceeds the supply of money). At equilibrium in the money market, the relationship between the interest rate (i) and income (Y) is proportional. The LM curve is as follows:
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			The slope of the LM curve is critical for understanding the effects of a change in interest rates and/or income on the macroeconomic equilibrium. When the LM curve is only slightly inclined, a change in economic activity will have little effect on the interest rate. Conversely, if the curve is steep, even a low income variation may cause a sharp change in interest rates.

			In addition, the shape of the LM curve depends on the mathematical functions of the demand for money (transaction and speculation). It can thus be divided into three sequential steps:

			
					The first step is the liquidity trap (the interest rate is so low that agents agree to reduce their speculative cash balances to finance additional transactions without rising interest rates).

					The second step shows the demand for money as being imperfectly interest-elastic (an increase in interest rates is needed to reduce speculative cash and to fund the development of economic activity).

					The third stage shows zero speculative cash (demand for money is perfectly interest-inelastic. An increase in interest rates does not release the cash needed to finance economic activity).

			

			The IS-LM curve
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			The intersection of the IS-LM curves gives the equilibrium of the IS-LM model (i*, Y*). This equilibrium is based on the pair (i, Y) that verifies both the equilibrium in the goods and services market (IS curve) and the equilibrium in the currency market (LM curve).

			Uses of the IS-LM model

			Contrary to the assumption of the dichotomy (the real sphere as opposed to the monetary sphere) at the heart of neoclassical thinking, the IS-LM model shows that there are interactions between the goods and services market and the currency market. This model highlights the different variants of expansionist policy, so as to analyse its effectiveness.

			
				
					What is expansionist policy?

					This is a government policy designed to boost the national economy. This policy can take the form of increased public spending (budgetary policy), lower taxes (fiscal policy) or an increased quantity of money in circulation in the country (monetary policy).

				

			

			
					Expansionist budgetary policy involves increasing public spending in order to prompt a multiplication effect on production and economic activity in unchanged money supply. The effect of such a policy is measured by the shift to the right of the IS curve. Finally, a rise in public spending leads to a multiplier effect, an increase in demand for transaction currency, higher interest rates and lower investments.

					Expansionist monetary policy leads to an increase in the money supply and thus a shift to the right of the LM curve. This increase in the money supply will result in lower interest rates, lead to an increase in investment and have a multiplier effect on the level of activity.

					A combination of monetary and budgetary policy (‘policy mix’) is another way to achieve the goal of full employment in the goods and services market and in the currency market. This policy is used when the deficit caused by fiscal policy is funded through the issuance of currency. It generates a shift to the right of both the IS curve and the LM curve. Therefore, the perverse effect of budgetary policy (higher interest rates and a decline in investments) is neutralised by the monetary policy that maintains a constant interest rate.

			

			[image: ]

			What is the Mundell-Fleming model?

			When a country opens to international trade, the IS-LM model is no longer valid as it does not reveal the economic reality of states. It was in response to this criticism that the IS-LM-BP model, or the Mundell-Fleming model, was developed.

			Balance of payments

			International trade is a specific case for two main reasons:

			
					the existence of borders which demarcate economic areas;

					the lack of universal currency. To import or invest capital abroad, means of foreign payment are required. But a country can only obtain these resources by exporting goods or receiving foreign capital.

			

			It is therefore necessary for each nation to measure and account for its foreign trade. Since the residents of a country can only purchase goods in other countries using national currency, they must have access to foreign currency (which can be exchanged against the domestic currency; this may be real, fiduciary or scriptural money or banknotes). Failing to obtain this through exchange transactions of material (real estate, works of art, precious stones, etc.) or financial assets, the country must borrow from the rest of the world to meet the demand of its residents. The repayment of this debt will sooner or later involve the transfer of national product to the creditor countries. Finally, when a country has sold products to the rest of the world, it is able to purchase goods abroad (international trade). If a country has nothing to sell or exchange with the rest of the world, it will have to accumulate debt among other nations.

			In these circumstances, it is understandable why a country should know the status and trends of the economic exchanges it operates with the rest of the world as precisely as possible. Indeed, the various movements of goods and capital influence the establishment of the balance of payments, which itself evaluates the importance and the degree of economic dependence on international trade in a country’s activity.

			The aim of the balance of payments does not show the balance of external trade, but identifies how the balance between revenue and expenditure was achieved at a given time.

			Construction of the balance of payments curve (BP curve)

			To understand the implications of international trade for internal equilibrium, we must, as demonstrated by Robert Mundell and Marcus Fleming, integrate the equilibrium of the balance of payments into the IS-LM model.

			Due to the double recording of flows, the equilibrium of the balance of payments is always zero. If we say that BP is the overall equilibrium of the balance of payments, BTC is the balance of the current transactions, and BK is the balance of capital, we can write:
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					The equilibrium of the balance of current transactions depends on national income Y (BTC = BTC(Y)). The higher the national product, the greater the ability to export and import. The capital balance is preceded by a negative sign as currency movements are included in the financial balance in general.

					Capital movements depend on the interest rate i. In reality, these movements are a function of the differential between domestic interest rates and external interest rates. However, for simplicity, we are only taking into account the internal interest rate and its variations. Similarly, we have chosen not to consider the possible changes in the value of the national currency (assuming fixed exchange rates) and assume that domestic prices are fixed. So we can write:
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			It follows that the equilibrium of the balance of payments (BP) can be written as:
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			The BP curve represents all the pairs (Y, i) for which the equilibrium is achieved in the balance of payments. For its construction, we have disregarded the possible changes in the value of the national currency and assumed that domestic prices are fixed. Its linear form is the result of these initial assumptions. It is as follows:
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			As the balance of payments is a straight line, it is possible to characterise the cause-and-effect links that can be established between the internal activity of a country and the exchanges it performs with the rest of the world. Thus, for a given domestic interest rate, any increase in the national income will result in an increase in imports which, if not accompanied by an increase in exports, will cause a deterioration of the current transactions and, therefore, of the balance of payments. As explained above, higher interest rates will lead to a slowing down of domestic investment.

			Note that the slope of the BP curve largely depends on the movement of international capital, which itself depends on the differential between domestic interest rates and interest rates in other countries, but also on any restrictions imposed by countries on the entry or exit of capital from the country.

			
					If the balance of payments is in deficit (BP < 0), national agents generally demand more foreign goods and/or assets than foreign agents will require domestic goods and/or assets. On the foreign exchange market, an excess demand for foreign currency against domestic currency is therefore observed.

					Conversely, if the balance of payments is surplus (BP > 0), foreign agents demand more domestic goods and/or assets overall than national agents ask for foreign goods and/or assets. On the foreign exchange market, excess supply of foreign currency against domestic currency is observed.

			

			Exchange rate

			Since national agents must make their purchases of foreign goods and assets in foreign currency, they will have to convert domestic money from their national banking system. In general, international creditors want to be paid in the currency of their country and, although selling their products abroad, they also need the currency of the country in which they operate in order to make payments. The various operations recorded in the balance of payments require a conversion of foreign currency into national currency. A market where national currency can be exchanged into the currency of another country is called the ‘foreign exchange market’.

			
					Determining the exchange rate. The exchange rate is a result of the interaction between the supply and demand of foreign currency. The foreign currency supply comes from a foreign entity that wishes to acquire domestic goods and/or currency, while the demand for foreign currency comes from an entity that wishes to obtain financial assets and/or the currency of another country. Thus, the flow of goods and capital across country borders depends on the value of the exchange rate.

			

			
				
					Exchange rate and currency appreciation

					Remember, the exchange rate is the price of one currency expressed in domestic currency. In other words, it is the amount of national currency needed to purchase a unit of foreign currency.

					
							Thus, currency is appreciated (gains value) or revalued when lower amounts of national currency are needed to purchase the currency of a particular country. It is also said that the exchange rate of the foreign currency in question has fallen.

							On the other hand, national currency is depreciated or devalued in relation to another when its exchange rate has fallen, i.e. it is worth less than another currency. It takes less foreign currency to purchase one unit of currency from another country. Currency depreciation leads to higher exports and lower imports.

					

					All things equal, this results in a surplus of transactions and thus in increased income. The terms ‘revaluation’ and ‘devaluation’ are

				

			

			
					Different exchange rate regimes. Strictly speaking, we can identify two exchange rate regimes:	fixed exchange rate regime, which prevents the national currency from varying in relation to foreign currencies;

	floating exchange rate regime, i.e. the price of currencies is freely determined by the currency market, without the intervention of the central banks of each country.




			

			The Mundell-Fleming model

			
			
					a small open economy (in reference to the size of the national economy compared to that of the world);

					free capital movement;

					perfectly flexible interest rates and exchange rates (more or less controlled by monetary authorities);

					assumed constant prices;

					investors are able to anticipate future exchange rates;

					a downward rigidity of prices and wages (balance of underemployment of production factors).

			

			
			
			
					The IS curve represents all combinations of interest rate (i) and income (Y) that ensure balance on the goods and services market:

			

			
			
					The LM curve represents all combinations of interest rate (i) and income (Y) that ensure balance on the money market:

			

			
			
			
			
			
			
				
					
					
				

			

			
			
			
			
					In a flexible exchange rate regime, e acts as an adjustment variable of the flow of goods and services with the outside and influences the BP curve, which moves according to its evolution: towards the right when e increases (called depreciation) and to the left when e decreases (called appreciation). These variations result in displacements of the IS curve.

					In a fixed exchange rate regime, however, e being determined independently of foreign exchanges, the BP curve does not move, and adjustments are made through measures affecting interest rates and the quantity of money. These variations affect the LM curve.

			

			
				
					
					
					
				

			

			Effectiveness of economic policies

			
			
			
					With flexible exchange rates, budgetary policy is reflected by an increase in domestic demand. In the goods and services market (IS), companies increase production and income rises (moving the IS curve to IS’). On the money market, the increase in income creates excess demand which increases interest rates. This appreciation of currency reduces the competitiveness of the national economy (deterioration of the trade balance). In the case of an open economy, higher interest rates attract foreign capital, bringing the interest rate back down to its original level (i0). The capital flow will not be without effect, as it will increase the demand for money. In a graph, this is shown as follows:

			

			
			
			
					With fixed exchange rates, the first part of the reasoning is the same as the effectiveness of budgetary policy with a flexible exchange rate: lower interest rates (i’ to i0), unchanged income (Y0 to Y’ then Y’ to Y0). When there is a fixed exchange rate, the rate may not deviate from its initial level of equilibrium (i0) and monetary authorities must allow it to return. To do this, there are two possibilities:	The national bank increases the money supply by buying assets or foreign currency until the currency returns to its original level.

	The national bank leaves things in the hands of speculators. To make profits, they will buy currency against the national currency on the foreign exchange market and then resell these currencies against the national currency in the National Bank (which finances the purchase of foreign currency through the creation of money).




			

			
			
			
			
			
					With flexible exchange rates, the exchange rate adjusts to balance the foreign exchange market, resulting in a depreciation of the national currency (increase in the exchange rate). The depreciation improves the competitiveness of domestic products, and of the current balance (IS to IS’ and BP to BP’), thus restoring the balance in the money market. The new equilibrium is established at E’ for a higher level of income compared to the original balance. The effectiveness of monetary policy is linked to the depreciation of the national currency it induces and which stimulates exports.

			

			
			
			
					With fixed exchange rates, an increase in the money supply prompts a shift to the right of the LM curve (LM to LM’). This shift results in the decline of interest rates and a depreciation trend of the exchange rate. To ensure the stability of the exchange rate and equality between domestic interest rates and those abroad, the national bank reduces the money supply. In a graph, the situation is as follows:

			

			
			The impossible trinity

			
			
			
			
			Optimum currency areas

			
			
			
			
			
			
					the mobility of factors of production, including that of labour

					budgetary transfers

					the flexibility of prices and wages.
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