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ABSTRACT

The Soviet-type centrally planned economy relies heavily on price controls and 

subsidies.  The difficulty of coordinating the price level with the money supply can lead 

to disequilibrium in the goods market.  This can be classified as either excess demand, 

where consumers demand more goods than are supplied, or excess supply, where 

producers supply more goods than are demanded.  This thesis uses a discrete switching 

model specific to the economy of Cuba to measure the level of disequilibrium.  I find that 

Cuba's economy fluctuated between periods of excess supply and excess demand.  These 

fluctuations were explained using imports and exports, macroeconomic shocks, and 

foreign aid.  My results suggest that the central planners may prefer mild levels of excess 

supply in order to avoid the detrimental effect excess demand has on the supply of goods. 

Future research should focus on the effect of the Cuban reforms of 2010, and also 

examine specific markets which might be in varying states of disequilibrium.

Dr. Patrick Van Horn
Division of Social Sciences
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Introduction:

Cuba is one of the few centrally planned economies remaining after the fall of the 

Soviet Union.  Under this economic system, wages, prices, and output targets are set by a 

committee of central planners.  One of the foremost challenges for the planners is the 

coordination of the money supply and the wage system.  If these variables are not 

properly coordinated, the economy may enter a state of disequilibrium.

Periods of disequilibrium can be categorized as either excess demand or excess 

supply.  Excess demand refers to a situation where households demand more goods then 

are supplied.  Excess supply refers to a situation where more goods are supplied than 

demanded.  Both excess demand and excess supply will result in an inefficient allocation 

of goods, affect income distribution, and alter the labor supply.  All of these effects 

should be of concern to central planners, because they represent a suboptimal economic 

organization of the economy.

A common critique of the Soviet-type centrally planned economy is it resulted in 

a sellers' market, or a constant shortage economy.  This refers to an economy being in a 

state of excess demand.  Visitors to these countries frequently observed empty store 

shelves and long lines for goods.  A common joke in these countries was “do you often 

have lines as long as these?” “No, not often.  Only when there are goods in the stores.”

Economists have used many different models to measure the level of 

disequilibrium in Soviet-type centrally planned economies, from a shortage index to a 

money supply to price level ratio to a discrete switching model.  The results of the 
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discrete switching model, when applied to Soviet countries, contradicted the anecdotal 

reports of excess demand.  The results showed that the dominant regime during the period 

studied was of excess supply.  This was explained using the idea of unsaleable stocks of 

goods, which are goods that for some reason cannot be sold.  For example, goods of such 

poor quality that they have trouble finding willing buyers.  These stocks of goods were 

thought to be skewing the data towards excess supply, because they inflate an otherwise 

inadequate supply of goods.

The use of these techniques to study the Cuban economy is justified due to its 

similarities to Soviet countries, such as strict control of the foreign market, state 

subsidized goods, and central planners control of production and wages.  Studies 

measuring consumptive goods disequilibrium have become more infrequent since the 

mid-1990s, and none of them have focused on the Cuban economy.  Because of the lack 

of disequilibrium analysis specifically focusing on the Cuban economy, this research fills 

a gap in the current literature.

We will proceed by specifying a model to the Cuban economy for the purposes of 

measuring the amount of disequilibrium in the Cuban consumptive goods and services 

market.  The model draws on the discrete switching model used by Portes and Winter 

(1980), but with modifications specific to the Cuban economy.

The results of this model show that the Cuban economy fluctuates from periods of 

relative excess demand to excess supply, and is rarely in a state of equilibrium.  Some of 

these fluctuations can be explained by imports and exports, macroeconomic shocks, and 



3

foreign aid.  Additionally, there is some evidence that central planners prefer mild excess 

supply over equilibrium because of the negative effect of excess demand on labor and the 

supply of goods.

The first section reviews the literature of disequilibrium in centrally planned 

economies.  The second section provides an overview of previously used measurement 

techniques, as well as some criticisms.  The third section builds the model and offers 

some estimates.  The fourth section reports and discusses the results of the model, in 

addition to identifying some limitations of the work and providing possible avenues for 

future research.  The final section concludes.
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Literature Review

I.  The Theory of Price Controls

The study of economics concerns how a society allocates its scarce resources.  In 

certain cases throughout history this has involved a central authority taking control of the 

market and mandating prices for certain goods.  Galbraith (1952) examines the theory of 

price controls and their  efficacy in the United States during World War II.  Typically, 

these restrictions have been used to set either minimum prices, a.k.a. price floors, or 

maximum prices, a.k.a. price ceilings, on goods with the intent to eliminate shortages or 

price gouging.  The example of price ceilings is described in Figure 1.

Figure 1: Effects of a Price Ceiling on Quantity and Price 

As the graph makes clear, the price ceiling sets the maximum price which can be 

charged for a good, which is below the equilibrium price.  At this price, consumer 
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demand, represented as the point Q2, far outstrips the amount supplied by producers, 

represented by the point Q3.  This results in a shortage.

In this situation the consumers who desire the good and would like to pay more 

would likely attempt to purchase the good on the unregulated market, i.e. the black 

market.  This shortage is due to the regulation of price, which determines the supply of 

the good in a free market, without a corresponding regulation of demand.  One solution to 

constrict demand would be to ration the good, which is what occurred in the US during 

World War II.  This was feasible due to the widespread political support for the measures, 

as they were seen as temporary and in support of the war effort.

Much of the substance of central planning in economies was developed by Leonid 

Kantorovich (1939) while working on an optimization problem for a plywood company. 

Through this he developed the concept of linear programming.  Kantorovich (1939) 

theorized that on an economy-wide scale, national production could be increased beyond 

what a free market would be able to produce by coordinating the productive capacities of 

the entire economy towards the fulfillment of an economy-wide economic plan.  In order 

to accomplish this, it would be necessary to decree production levels of firms, as well as 

prices and wages.  This level of management of the economy would require strict 

controls, as well as astute central planners to avoid the problems price controls typically 

bring.
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II.  What Creates Excess Demand?

The level of excess demand in an economy is the result of disequilibrium in the 

consumptive goods market.  Excess demand stems from an imbalance between the 

amount of consumptive goods and services provided and the amount of goods and 

services demanded.  The problem of disequilibrium prevailed in the economies of the 

Soviet Bloc countries throughout communism.  Since Cuba is a centrally planned 

economy that is similar to these Soviet-type economies, it is appropriate to use these 

historical examples to understand the economic position of Cuba today.

A major difficulty facing planners in Soviet-type centrally planned economies is 

the coordination between the price system and monetary policy.  In these economies the 

state controls the prices of many goods, along with the exchange rates and access to the 

foreign sector.  Thus, if the central planners change the money supply without a 

corresponding change in the price system, disequilibrium might arise.  For example: 

consider an increase in the money supply without a corresponding change in the price 

level.  This increases households cash holdings, and thus the means to consume more 

goods.  However, because there was not an adjustment in the price system firms are 

unable to supply enough goods to meet demand, resulting in excess demand for goods.  

Here it is important to note a distinction between two similar yet distinct concepts 

which is often overlooked in the literature: positive excess demand and negative excess 

demand.  Positive excess demand is the situation outlined above, where households 

demand more goods than are supplied.  Negative excess demand is also known as excess 
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supply, and describes a situation in which firms supply more goods than can be 

consumed.  This has been observed in Eastern European countries where certain clothes 

are of such low quality they cannot be sold.  Often in the literature the term excess 

demand is used exclusively to define positive excess demand,  though centrally planned 

economies can experience periods of excess supply in addition to excess demand.  A 

situation of positive excess demand is necessary for an economy to experience repressed 

inflation.  From this point on excess demand denotes positive excess demand unless 

otherwise specified.

Households experiencing excess demand are restricted in their opportunities for 

consumption in the state market.  D.M. Nuti (1986) analyzes the microfoundations for the 

actions of households under excess demand.  Under this approach, the consumer is 

voluntarily substituting consumption in a future time period for consumption in the 

current period, which is hindered by a lack of goods for sale.  The consumer chooses to 

postpone their purchase to a point in the future, rather than consume a good in the current 

time period.  This is because the current good is either more expensive, or it would 

provide them with less utility after discounting for time.  Households are assumed to be 

saving the portion of their wages which they cannot spend currently, with the intention of 

consuming goods in the future.  However, as households are prohibited from reducing 

their amount of labor supplied, if the household expects the shortage of goods to continue 

indefinitely, then these savings become involuntary and forced (Portes 1986).  In other 

words, households have no choice other than to save or buy more expensive goods on the 
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secondary market.

In an economy experiencing excess demand, households hold a greater amount of 

liquid assets than they would otherwise desire.  The total value of these excess liquid 

asset holdings in the entire economy is defined as “monetary overhang” (Nuti 1986).  If 

markets are liberalized too quickly, this monetary overhang can lead to hyperinflation. 

This exact outcome occurred in Russia after the Soviet Union dissolved in 1991.  The 

level of monetary overhang at the beginning of one period plus the desired consumption 

not matched by available goods in that period will carry over into the next.  Thus, a series 

of small gaps can grow into a large overall amount of excess demand.  These monetary 

balances in the hands of the population can be thought of as potential inflation, because if 

the market were not controlled the elimination of these stocks of money would cause the 

prices of goods to inflate (Nuti 1986).  However, when prices are not allowed to adjust, 

the stocks of unwanted assets lead to repressed inflation.  It is important to note that the 

rate of repressed inflation is the rate of change in the stock of excess demand, meaning 

that the rate of repressed inflation is the rate of change in excess demand from one period 

to the next.  Therefore, even if the rate of repressed inflation is stable or declining, a large 

amount of excess demand may exist.

The presence of excess demand in an economy decreases the amount of labor 

supplied, and through this the amount of goods supplied.  Barro and Grossman (1973) 

theorized that this excess demand decreases the amount of goods supplied through a 

supply multiplier process, which is also called the “spillover effect” (Portes & Winer 
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1980).  The following example can clarify the factors that lead to this outcome.  Consider 

an individual in an economy under repressed inflation who is forced to hold more liquid 

assets than they desire due to a shortage of goods for sale.  Because the individual 

reasonably expects repressed inflation to continue into the foreseeable future, there is an 

incentive to reduce their amount of labor supplied in order to gain more leisure.  Though 

it is difficult for employees to reduce their labor supplied quantitatively due to strict labor 

regulations, they are able to reduce it qualitatively, or in some cases seek a change of 

employment, which is essentially temporary unemployment (Nuti 1986).  The output of 

firms is partially determined by the amount of labor they employ and under excess 

demand the total amount of labor in the economy is equal to the amount of labor 

supplied.  When households reduce their labor, firms produce less and fewer goods are 

for sale.  Households reduce their labor supplied further because of a lack of purchasable 

goods, pushing the economy into a transitionary phase until it settles on a new 

equilibrium.

III.  Difference Between Repressed Inflation and Hidden Inflation

When discussing repressed inflation it is important to define and distinguish from 

a similar term, hidden inflation, which appears in the literature frequently.  Hidden 

inflation is a situation where the economy experiences higher prices than are officially 

reported in the price indices.  This leads consumers in the economy to experience a 

greater rate of inflation that in officially acknowledged (Nuti 1986).  Often these two 
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terms are inappropriately substituted for one another, leading to confusion and a lack of 

specificity.  

Hidden inflation may be caused by operators of state-run stores charging prices 

above what is mandated by the planners.  They may be charging more than the official 

state price as a way of allocating a good in shortage.  Also, this hidden inflation may be a 

product of forced substitution caused by shortage.  This is because the cheaper goods in 

the state stores may be unavailable, which would drive consumers to substitute higher 

priced goods from the secondary market.  Because consumers are forced to pay a higher 

price for goods, they are experiencing higher prices than are officially recorded. 

This unrecorded open inflation is not considered repressed because it allows 

inflationary pressure to be relieved, and therefore excess demand will not accumulate. 

This type of inflation is generally not detrimental to the economy, because the disconnect 

is between officially recorded price levels and the price level experienced by consumers. 

In the situation of hidden inflation, a one time readjustment of the official price level to 

the actual price level is enough to eliminate the hidden inflation in the economy.  This is 

because a one time inflation of prices in the state stores could bring the prices of goods 

into agreement with the prices experienced by consumers.  However, it is important to 

remember that hidden inflation may be a symptom of repressed inflation, as people could 

be forced onto higher-priced secondary markets due to shortages (Portes 1986).  This is 

one of the reasons why inflation numbers from Cuba are likely not an accurate 

representation to the actual prices experienced by consumers.
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IV.  Causes of Excess Demand in the Soviet Union

It is now clear that a disconnect between the price level and the money supply 

leads to a situation of excess demand.  However, it is important to also understand the 

structural factors which lead to this disconnect.  Byung-Yeon Kim (2002) closely 

examines the structural causes of excess demand in the Soviet Union.  He finds that 

excess demand and repressed inflation in the Soviet Union was a result of increasing 

price subsidies, the “siphoning effect” of consumptive goods by enterprise, and 

increasing budget deficits effect on the consumer market.

In the USSR, the goal of eliminating inflation lead to a proliferation of price 

subsidies on consumer goods.  These subsidies reduced the price the goods, the factors of 

production, or both, in order to keep retail prices low.  The total of these subsidies 

measured 4 percent of the state budget in 1965, but increased to 20 percent in the late 

1980s (Kim).  Additionally, the amount of the implicit price that consumers actually paid 

fell from between 50-80 percent in 1970 to 25-40 percent in the late 1980s, meaning that 

subsidies accounted for the rest (Kim).  Thus, the portion of the cost paid by the 

consumer fell, while at the same time the state devoted increasing amounts to subsidize 

prices.  This rise in retail price subsidies prevented cost increases from being passed on 

the the consumer.  This means that the retail market had to adjust through changes in 

quantity.  If the supply of goods did not sufficiently meet demand, then the result was 

shortage.
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Through these retail price subsidies, the Soviets were able to keep the costs of 

goods relatively stable.  The income of Soviet households increased on average 6 percent 

per year between the years 1966 and 1989 (Kim).  One way to balance out the rise in 

consumers' monetary holdings would have been to raise retail prices commensurately. 

However, during this time period retail prices increased only 4.9 percent on average 

(Kim).  The increases in the price level which would have allowed prices to keep pace 

with incomes were considered very dangerous politically.

In 1962, Nikita Khrushchev significantly increased the retail prices of meat and 

butter in an effort to increase the production of these goods.  This occurred at the same 

time that production quotas for workers increased, which meant that workers had to 

produce more for the same wage (Taubman).  This reduced their purchasing power and 

was essentially a reduction in wages.  In the town of Novocherkassk, factory workers 

went on strike to protest these changes in the town square.  Soviet armed forces stationed 

on the rooftops were given the order to fire, killing 26 people and wounding 87.  After 

denying the killings for four decades, the government officially admitted to them in 1992. 

During the protests, Soviet leadership was afraid of social unrest spreading across the 

country and undermining their authority (Taubman).  This example highlights the 

political climate which made increases in the price level politically unfeasible.  In this 

environment it was a political priority to keep retail prices stable through the use of 

subsidies.  The desire to keep subsidies stable was further complicated by the purchase of 

consumer goods by Soviet enterprise.
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Kim (2002) believes this 'passive' money flowed from Soviet enterprise into the 

consumer market where it was used to purchase consumer goods.  Passive money is 

money that can be spent as the enterprise see fit, due to their soft budget constraints.  The 

siphoning of goods from the consumer market would make monetary overhang more 

more likely to occur, because it would reduce the supply of goods for sale to consumers 

and increase the amount of forced savings among households.  However, Richard Portes 

(1977) believes that the monetary flows were adequately separated and that the siphoning 

effect was not an important factor.  This effect often took the form of enterprises 

purchasing alcohol, food, or other goods for sale to select employees, senior staff, or on 

the secondary market.  The Soviet authorities acknowledged an official siphoning effect 

under the heading 'melkooptovaya prodazha,' meaning 'small-scale wholesale trade'.  

In addition to the official siphoning effect, there was an unofficial siphoning 

effect.  The size of this effect was estimated by subtracting household expenditures on 

food, goods, and repairs (estimated from Soviet family budget surveys) from total retail 

sales.  This is essentially the amount of retail purchases not made by consumers and 

therefore assumed to have been purchased by enterprises (Kim, 2002). This unofficial 

siphoning effect plus the official siphoning effect was estimated to be slightly less than 20 

percent of official retail turnover throughout the 1960s and 1970s, with a notable increase 

after the reforms of 1965.  These reforms were aimed at spurring economic growth by 

increasing firms access to credit and their control over their profits.  Additionally, these 

reforms reduced the amount of regulation on how this money was spent.  The siphoning 
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effect increased to around 25 percent of total retail turnover in the 1980s (Kim).  The total 

of these two measures very closely tracks economic conditions in the Soviet consumer 

market, with periods of high inflation in the consumer market tracking with periods of 

high competition for consumer goods by enterprise.

Maintaining stable retail prices necessitated devoting an increasing percentage of 

the state budget to subsidies.  This crowded out money for other expenditures.  Initially, 

this increase in the amount of the budget devoted to retail price subsidies was offset by 

increases in Revenue from Foreign Trade (RFT) due to oil price increases.  The oil shock 

of 1973-4 increased world prices for oil and therefore increased the revenue from oil 

exports to western countries.  It was through these revenues that the Soviets were able to 

temporarily balance out their increased spending on subsidies.  However, this temporary 

increase in RFT only briefly tamed the growing burden of price stability on the Soviet 

budget.  

The budget deficit ballooned from 18 percent of total revenue in 1986 to 47 

percent of revenue the next year, and up to 91.8 percent by 1989 (Kim 2002, 117).  These 

deficits could have increased the level of monetary overhang both directly and indirectly. 

If the government used the deficits to pay the wages of workers, that would have directly 

increased the level of monetary overhang in the market by increasing the monetary assets 

in the hands of consumers.  The deficits could have also increased the level of monetary 

overhang if they were used to provide financial resources to firms at the expense of 

investing in improvements in productivity.  This crowding out of investment could have 
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fueled an increase in the production costs of goods or a rise in the amount of goods 

enterprise siphoned from the consumer market (Kim).  For example, a factory might have 

received more highly subsidized inputs or increased financial asset holdings instead of 

increasing investment, which would have increased the productivity of the factory.  This 

would keep prices low in the short-run, but at the expense of long-run economic well 

being.

To summarize, the government's immutable political desire to keep prices stable 

led to a proliferation of retail price and input subsidies.  Over time, in order to keep prices 

stable, the government had to increase the overall expenditure on subsidies.  This 

required running ever larger budget deficits which constricted increases in budget 

revenue.  A cycle developed where keeping prices stable required larger subsidies, 

crowded out more investment from the budget, and required an even larger amount of 

subsidies to finance.  The retail price subsidies, siphoning of goods, and increasing 

budget deficits increased the level of monetary overhang in the economy, and thus the 

level of excess demand.

V.  The Second Economy and Its Effect on Excess Demand

In a centrally planned economy where a shortage of goods inhibits consumption, 

it is likely that other unofficial mechanisms will arise in order to satisfy unmet demand. 

These range from a recognized secondary economy to an illicit secondary economy.

In economies experiencing positive excess demand, some form of a secondary 
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economy is likely to be operating.  It is from structural inadequacies, such as those 

discussed in the previous section, which give rise to these secondary economies.  They 

serve as a relief valve for the excess demand (involuntary asset holdings) which exists in 

the state economy at current prices and output.  Some forms of secondary economy are 

officially recognized.  For example, the kolkhozian market in the Soviet Union 

previously discussed.  Other times it is simply a black market.  In the Soviet states, 

secondary economies often served the purpose of the primary market in a capitalist 

system.  Sampson (1987) gives the example of peasants cultivating their own plots to sell 

on the free market, renting property, or loaning money.  However, in addition to a market 

driven sector there are also secondary economies based on illegal activities, similar to 

that in advanced countries.  This form of secondary economy encompasses activities such 

as drug sales, prostitution, workplace theft, and bribery.

Among the Eastern European nations there was debate as to the costs and benefits 

of secondary economies. The official Soviet press view secondary economies as 

corrosive, saying it removed resources and labor from the formal economy.  The press 

stressed the need to “...[mold] in each person an attitude of irreconcilability towards the 

private ownership mentality” (Alien to our Morality 1986).  A U.S. Committee on Soviet 

Internal Developments stated that it lubricates the joints of a creaking system (Henry 

1987).  Sampson (1987) concludes that the secondary economy is both corrosive and 

lubricating: picking up slack where the formal economy falls short, while also siphoning 

resources and labor from it.  
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Attempting to measure the size of the secondary economy is inherently difficult 

due to the unregulated and unrecorded nature of the transactions.  For example, the size 

of the secondary economy in the USSR was estimated to be between 10 percent and 50 

percent of GNP, but this data was collected from Soviet emigres and is suspect in its 

accuracy due to differing definitions among emigres as to the definition of secondary 

economy (Insights 1973).  With estimates that vary this widely it is difficult to draw any 

meaningful conclusions overall.

In order to get an idea of the scope of the scope and function of the secondary 

economy it is useful to examine specific markets.  When considering the Soviet  market 

for alcohol, gasoline, or food, it is possible to obtain useful estimates.  For example, 

reports indicate that 80-85 percent of all gasoline sold ends up on the black market, and 

that 25 percent of all distilled alcohol sold is produced outside the state sector (O'Hearn 

1980) (Treml 1972).  Additionally, it is estimated that 30 percent of household food in the 

Soviet Union was purchased outside of the state sector (Ofer and Vinokur 1980).  This 

amount of spending outside of state markets represents the structural failings and excess 

demand in the Soviet economy.  Authorities failed to adequately restrict resale of items, 

but more importantly did not provide goods for the Soviet consumers to purchase.

The secondary economy in the USSR often allowed consumers an opportunity to 

consume the goods which they were unable to consume on the official market.  

Excess demand at state prices spilled into the secondary market, where prices were 

higher.  This reduces overall excess demand in the economy.  Because of this there are 
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many difficulties in obtaining an accurate measurement of economy-wide disequilibrium.

Many different models have been used to measure disequilibrium in centrally 

planned economies.  The models that are restricted to only the state sector avoid the 

problem mentioned above.  However, there have been many approaches to measurement, 

each with its own strengths and weaknesses.
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The Measurement of Disequilibrium

I.  An Overview of Methods Used Previously

We now turn to the question of how we can accurately measure the level of excess 

demand in an economy.  The econometric literature concerning disequilibrium in 

centrally planned economies (CPEs) has its roots earlier in the century, but experienced a 

resurgence in the late 1970s to the early 1990s.  This long lag between these periods 

means there were many ideas proposed which were not vetted thoroughly due to a loss of 

interest in the field after the dissolution of the Soviet Union, but before empirical and 

computing methods made it technically feasible.

Franklyn Holzman (1960) was the first to attempt to measure repressed inflation, 

which he did through a comparison of state prices for food versus free market prices for 

food on the kolkhozian market weighted by the total amount of food produced sold on the 

secondary market.  The underlying notion of this model is that if there is excess demand 

in the state sector, then this excess demand will be expressed through prices on the 

secondary and free market.  Later, Nuti (1986) would augment this framework by using 

the ratio between the true price indices and the official state price indices.  This method 

would account for excess demand for other consumer goods, as well as food.  This index 

would show the growth of excess demand concurrent with the rate of sales.  Therefore, as 

stated earlier, a measurement of zero would not mean that there is zero excess demand, 

but only that there is no growth in what might be a large stock of excess demand.  The 

drawback to this method is that it only shows the relative growth from year to year, but 
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not the total level of excess demand in the economy.

Consistent with his idea that under chronic shortage aggregate excess demand is 

not an operational category, Janos Kornai (1982) proposes measurement through a 

composite shortage index.  This would be based on orders refused by the building 

industry, unfilled orders for cars, building materials shortage, and deviation of household 

savings from a trend.  Unlike other economists attempting to measure excess demand, 

Kornai (1982) combines both production and consumption goods.  This fits theoretically 

with his assumption that aggregate excess demand is not an operational category, and 

sidesteps the issue of having to net out individual sectors of excess and shortage.  It also 

provides for the generalized spreading of shortage throughout an economy.  Like 

Holzman (1960), this method is only an index benchmarked to a base year and expresses 

the change in shortage from year to year.  This prevents the measurement of the overall 

level of shortage in the economy.

Portes and Winter (1980) apply a discrete switching model based on 

disequilibrium econometrics to measure excess demand.  They create a system of 

equations which describes households' demand for consumptive goods and services, 

firms' supply of consumptive goods and services, and a 'min' condition.  The 'min' 

condition states that the amount transacted is the minimum of the two values.  When 

conducting this experiment using data from four Eastern European countries, they found 

that periods of excess demand were not as likely as periods of excess supply.  The results 

challenged the general view at the time that Soviet-type economies were in a state of 
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constant shortage.  One explanation proposed is that given the extreme control planners 

hold over the supply and demand of goods, it seems unlikely that they would willingly 

expose the economy to the negative effects of excess demand.  However, these results 

were surprising given the indirect evidence at the time.  

Another explanation was that inventories of unsaleable goods were rising and 

skewing the data.  This could have been caused by disincentives to labor.  As previously 

stated, a shortage of goods reduces the incentive for people to provide labor.  These 

people are often restricted from reducing the quantity of labor supplied, but they can 

reduce the quality of labor supplied.  This reduction in quality of labor may have led to 

the creation of goods of such poor quality that they could not be sold at any price. 

Because of the strict production quotas placed on firms, there is an incentive to ship the 

goods to market where they sit.  These inventories of goods could be distorting the actual 

supply.1

Charemza and Gronicki (1982, 1984) specified a model incorporating the 'rational 

expectations hypothesis'.  This model measured households demand for consumption, 

money, and labor supplied, as well as planners and enterprises expectation of labor 

shortages.  Like Portes and Winter (1980), Charemza and Gronicki's (1982, 1984) results 

are lower than the indirect evidence would indicate.  The use of rational expectations in 

econometric models of CPEs has been criticized because it does not leave room for the 

unexpected and likely contributed to the surprisingly low estimates in Charemza and 

1It is important to note that Cuba lacks as developed of an industrial sector as the USSR, and for this 

reason unsaleable stocks of goods may not be as much of a problem.
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Groniki's model.  The effect of market imbalance on labor supply, despite strict controls 

to prevent this, may have led to an underestimation in the consumptive goods market. 

Because of the strict controls on workers reducing their labor supplied, the model may 

have failed to anticipate the number of workers sidestepping these restrictions.  This 

would have overestimated excess demand in the labor market while underestimating it in 

the consumptive goods and services market.  This implies that despite the strict 

restrictions placed on labor, workers maneuvered around them and that this must be 

accounted for in models utilizing the labor market.  

John Burkett (1988), building on Kornai's (1980, 1982) critiques, incorporated the 

“discouraged consumer effect”, as well as the coexistence of both shortages and slacks in 

his model.  He estimates total shortage, and total slack in an economy, as well as potential 

demand.  He suggests that some of the previous measures of disequilibrium may have 

been inflated because they failed to take into account the coexistence of slack and 

shortages.  Unlike other economists, Burkett (1988) does not use a minimum condition in 

his estimations.  Instead he maps the quantity demanded, quantity supplied, and the actual 

quantity of goods transacted using a hyperbolic relationship.  He estimates the total 

disequilibrium of an economy by simply subtracting gross demand from gross supply, 

which gives the net excess supply or demand.  When compared to the estimates of Portes 

and Winter (1980), it was not possible to reject the discrete switching model.  By 

estimating potential consumer demand, the discouraged consumer effect is no longer an 

issue.  The estimates for potential consumer demand often exceeded actual demand, 
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though rarely exceeded actual supply.   This model confronts the issue of netting out 

individual slacks and shortages through the use of a hyperbolic relationship, and therefore 

accounts for a major critique of the discrete switching model.

Andrew Feltenstein (1993) estimates the level of repressed inflation in China 

using a simple model based on differential rates of change in macroeconomic aggregates. 

The model is based on the different rates of change of the stock of money in circulation 

and the nominal value of total retail sales, which is influenced by the actual rate of 

inflation felt by consumers (Feltenstein and Ha, 1990).  The model uses consumers' 

demand for currency and quasi-money (bank deposits), which is partially determined by 

income and the expected rate of inflation.  The ratio of broad money balances, defined as 

both currency and bank deposits, to retail sales is used to determine the difference 

between the real inflation rate and the official inflation rate.  He ignores the effect of 

interest rates on savings accounts, because the rates are low and changed infrequently by 

the Chinese central government.  Additionally, the foreign sector is closed and the 

exchange rate is strictly controlled by the government.  The theory assumes that as broad 

money balances increase, nominal retail sales should increase as well.  Therefore, if 

broad money balances increase but retail sales remain steady, it implies that people are 

forced to hold assets beyond what they would otherwise choose to hold.  He specifies an 

equation which determines the real inflation rate experienced by consumers based on 

their demand for money.  Their results indicate that there was excess demand for 

consumptive goods and services in China from 1979 to 1988, and therefore that there was 
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evidence of repressed inflation.

This measure of repressed inflation and excess demand using retail sales and 

stocks of money, while adequate given China's isolated economy and poorly developed 

secondary market, is unsuited for most other countries today.  Had the secondary market 

been more developed, the size of the monetary overhang would have been reduced due to 

a funneling of demand to the secondary market.  This would have made analysis using 

stocks of money unfeasible.

These low estimates of excess demand and repressed inflation may also be 

explained by the existence of the secondary market.  Consumers may be rationed in their 

purchases in the subsidized state sector, but free to consume in the higher-priced, non-

state secondary market.  Therefore they may channel their excess monetary holdings to 

the secondary markets, driving inflation in the secondary market while eliminating 

observable monetary overhang.  Karl-Hans Hartwig (1983) emphasizes that in the short 

run involuntary real money balances are removed by rising prices in the secondary 

market, as well as increases in transaction costs such as queues, bribes, and information 

costs.  He also suggests that consumers may convert their involuntary monetary holdings 

to voluntary monetary holdings in order to take advantage of unexpected consumption 

opportunities.  D. W. Green (1978) compares these speculative monetary holdings to a 

New York City drug addict's demand for cash; it is optimal for agents in this environment 

to carry some cash in case an opportunity for consumption arises.  It is for this reason that 

many estimates of repressed inflation and excess demand may be low.  This does not 
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mean that excess demand has vanished from the economy, however.  

If the second economy is absorbing all the demand which is unsatisfied at the state 

prices, then the overall level of disequilibrium in the economy should be zero.  Then what 

is to be made of estimations to the contrary?  The previous estimates supporting the 

existence of disequilibrium can be explained by the form and application of the models 

used.  For example, Feltenstein (1990) performed his analysis on an economy with a 

poorly developed secondary market, as well as limited access to the foreign sector. 

Portes and Winter (1980) limited their research by using disposable income and official 

retail sales, which would exclude sales on the secondary market.  Other explanations 

might include price indices that do not accurately reflect actual prices in the economy, or 

it might be because some consumers are not transacting fully on the secondary market 

due to a fear of penalties, a lack of storage space, or out of loyalty to the party.  For these 

reasons, accurate measurement of disequilibrium is a difficult task.

II.  Criticisms of Measurement Methods

As with all measurement techniques, the previously discussed methods have their 

strengths and their weaknesses. Kornai (1980, 1982) offers some criticism of these 

methods of measurement of disequilibrium in centrally planned economies.  

All of the models described above suffer from what Kornai (1980) labeled the 

“aggregation problem”.  This refers to the issues that arise from using aggregated 

microeconomic data to study macroeconomic disequilibrium.  Attempting to measure the 
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overall level of excess or shortage in an economy involves taking an aggregation of many 

markets and combining them often into one macroeconomic variable.  An example would 

be assuming that a measurement of excess supply represents every market in that 

economy being in a state of excess supply.  In reality, different individual markets often 

exhibit both positive and negative excess demands, implying that different markets in an 

economy might be experiencing shortages and surpluses in the same time period.  By 

combining these measures of the market, analytic accuracy is lost.  

The aggregation problem calls into question the validity of the use of a minimum 

condition, and even the validity of the discrete switching model as a whole.  Burkett 

(1988) addresses this potential shortfall through his use of a three equation model which 

eschews the use of the min condition in favor of a hyperbolic relationship between 

potential supply and potential demand.  This means that the actual quantity transacted is 

not equal to the min of supply and demand.  Burkett (1988) was not able to refute the 

findings of studies using the min condition.  It is therefore assumed appropriate for rough 

analysis of centrally planned economies, if not the most accurate.

Another critique articulated by Kornai (1980) is termed the discouraged consumer 

effect.   Kornai (1980) states that “Buyers have adjusted their attitudes to chronic 

shortages... where massive forced substitution, forced spending and queuing are to be 

found... aggregate excess demand is not an operational category.” (Kornai 1980, 477)  He 

is articulating the effect of shortage on consumers' willingness to attempt to purchase 

goods.  Because of their previous experiences and failures to find goods for sale, they 
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simply stop searching.  This effect is similar to the discouraged worker effect in capitalist 

countries, where an individual has been searching for a job for so long without finding 

one that they simply stop looking.

Portes (1986) counters and clarifies this critique that aggregate excess demand is 

an inappropriate category.  These changes in consumers' expectations do not represent 

changes in individuals' demand, but rather changes in their behavior.  They have learned 

to expect certain levels of consumption, but that does not mean that they have changed 

their preferences for consumption.  Consider an individual in a an economy experiencing 

long run mass unemployment.  This individual probably will alter their expectations for 

employment.  They might accept an inferior job because it is available, rather than keep 

looking for a preferable, though unavailable job.  They may even become discouraged 

and stop searching for employment.  All of these things do not have an effect on the 

individual's labor supply function.  Therefore, estimating supply and demand functions 

sidesteps this issue.

Another issue raised concerning the measurement of disequilibrium is the 

distorting effect that forced substitution has on observable variables.  This refers to 

individuals substituting higher priced or inferior goods for other goods which are not 

available at state prices.  For example, a consumer unable to purchase vegetable oil in 

state stores is forced to pay a higher price in the secondary market or else buy used 

cooking oil on the secondary market.  Portes (1986) states that forced substitution is not a 

major theoretical issue, since forced savings of households and the effects on the labor 
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supply of shortages and rationing are themselves examples of forced substitution.  To try 

to net out specific types of forced substitution is a fruitless endeavor.  

The Cuban economy was chosen for analysis because of the similarities it shares 

with former Soviet states.  Like the Soviet economies, Cuba has a central planning 

authority that sets prices for goods in state stores, decides what wages will be paid, and 

what output targets to set.  The Soviet planners were not able to coordinate these 

variables effectively, which resulted in disequilibrium in the consumptive goods market. 

An understanding of disequilibrium is especially important for Cuba, because reforms 

undertaken without sufficient understanding can have negative effects on the economy. 

An example of this is the high levels of inflation Russia experienced after the Soviet 

Union dissolved.  Analysis of disequilibrium in the Cuban economy is absent from the 

literature, and this thesis can resolve this gap in the literature.

This thesis will take into account past models used in the measurement of 

disequilibrium, as well as the criticisms raised in order to specify a model specific to the 

Cuban economy.  Care will be taken to incorporate as many of the criticisms as possible. 
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Methodology

I. Background of the Model

In order to gauge the effectiveness of Cuba's centrally planned economic system, 

it is necessary to develop a model which measures the level of disequilibrium in the 

consumptive goods and services market.  This is accomplished through the use of a 

discrete switching model comprised of equations for the demand and supply of 

consumptive goods in the economy, as well as a minimum condition.

This approach is desirable for two reasons.  The first is that understanding the 

strengths and weaknesses of the central planning system in Cuba allows planners to 

adjust future plans accordingly.  The second is that if markets are liberalized, then the 

measure of excess demand or supply will provide an understanding of how the markets 

will react following the liberalization.  For example, excess demand would indicate that a 

liberalized Cuba would likely experience a period of inflation, whereas excess supply 

would indicate a flexibility in production.

Understanding disequilibrium in the consumptive goods market is important 

because of the effect that disequilibrium has on the labor market.  This is reinforced when 

considering utility functions for the consumption of goods and amount of labor supplied. 

Utility maximization of these functions is dependent on money balances and exogenous 

wage rates:

Cd = Cd (m/p, w/p) (1)

ls =  ls (m/p, w/p) (2)
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If there is excess supply in the labor market, then households are constrained to 

supply only as much labor as is demanded, l=ld<ls.  This restricts their potential 

consumption by reducing their wages and money balances.  As equation (1) illustrates, 

consumption demanded is a function of money balances and wage rates relative to the 

price level.  As money balances and wages decrease, the amount of consumption 

demanded decreases.

cd = c-d (m/p, w/p)  if  l=ld<ls (3)

Similarly, if the economy is experiencing excess demand in the consumptive 

goods market, then consumers are only able to purchase the amount of goods which are 

supplied, c = cs<cd.  This would have an impact on their desired labor supplied. 

Consumers supply labor for the consumption of goods.  This restriction in consumptive 

opportunities would affect the actual purchasing power of their wages and money 

balances.  This restriction would alter the utility function of labor to supply a lower level 

of labor at the same wage rate and money balance level.

ls =  l-s (m/p, w/p)  if  c = cs<cd (4)

 Now we can begin to see how disequilibrium in the consumptive goods market 

can spill over into the labor market and reduce the quantity of labor supplied.  However, 

in a centrally planned economy individuals are prevented from reducing their labor 

supplied.  In this economic system there is a disincentive to work due to a reduction in 

the potential consumption afforded them by their wages.  This can manifest through a 

reduction in the quality of their labor supplied.  The reduction in quality may lead to the 
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production of goods of such poor quality as to be unsalable.  However, exact 

measurement of this reduction is quite difficult and is not considered in this thesis.

Data on the Cuban economy was obtained from World Bank national accounts 

data, OECD National Accounts data files, and the estimates of the World Bank staff.  The 

data are on annual basis and cover gross domestic product, household disposable income, 

household consumption, and savings from 1970 to 2010.  The period is well suited for 

analysis because it encompasses the period of high foreign aid from the Soviets, the 

recession caused by the breakup of the Soviet Union, and the world financial crisis.  The 

data are in current Cuban pesos.

Gross domestic product was chosen because it is reflective of the output of the 

economy.  Household disposable income was chosen because it reflects the purchasing 

power of households.  Household consumption was chosen because it indicates the 

amount of goods which were able or chosen to be consumed by households.  Savings was 

chosen because it represents the portion of disposable income which households chose or 

were forced to save.

This model does not include interest rates or official price levels.  Interest rates on 

bank deposits were excluded from these models because they are strictly controlled by 

the central authority, which changes them very infrequently.  Despite this, nearly half of 

Cuban monetary liquidity in maintained in savings deposits.  This could suggest 

frustrated consumers saving their money for a lack of consumptive opportunities.  In 

other words, this could be a large amount of forced savings.  Currently the one-month 
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interest rate has not been changed for at least 15 years.  The omission of price levels is 

due to the fixed, infrequently changed nature of prices in the state sector.  As the literature 

suggests, changes in the price level are often slow and not responsive to disequilibrium. 

It is for these reasons, as well as a lack of appropriate data, that they are excluded from 

this analysis.

The household market for consumptive goods and services was chosen for 

analysis because it more accurately reflects the disequilibrium felt by the Cuban people, 

and therefore more accurately expresses the failure of the central planners.  In her 

ethnography, Anna Pertierra (2011) observed Cubans in a daily struggle to consume even 

basic goods.  The aim of this thesis is to quantify the disequilibrium in the consumptive 

goods and services market, and confirm or refute anecdotal reports of scarcity.

II. Specification of the Model

The model builds on the discrete switching model developed by Portes and Winter 

(1980), which specifies demand and supply functions for consumptive goods.  It employs 

a minimum condition which states that the actual quantity transacted is equal to the 

minimum of the two values for supply and demand.  The form is as follows:

CD = CD(Xd) + ud (5)

CS = CS(Xs) +  us (6)

C = min(CD,CS) (7)

Here  Xd and Xs are explanatory variables for the amount of goods supplied and 
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demanded.  The variables ud and us are stochastic error terms. The set of variables that 

define the CS and CD equations will be specified as follows

CD =  α1SAV-1 +  α2ΔDIH +  α3HCON-1 + ud (8)

where

CD = households' desired consumption of goods and services in the current period

SAV-1 = savings of households in the previous period

ΔDIH = the change in disposable income from the previous period

HCON-1 = household consumption in the previous period

This model uses savings in the previous period, the change in household income, 

and a lagged measure of household consumption.  Notice that there is no constant.   To 

include a constant would be a misspecification of the model as it would prevent an 

accurate adjustment during positive or negative macroeconomic shocks.  In the event of a 

large negative shock, the amount predicted by the model would be higher than the actual 

amount, because the constant would reduce the adaptiveness of the model.

The use of a measure of savings in the previous period is appropriate because the 

amount saved by a household in the previous period directly influences the amount of 

money available in the current period.  Utilizing a measure of the change in disposable 

income follows the same idea, and can be assumed to influence the amount of 

consumption demanded.  If a consumer experiences an increase in their amount of 

disposable income relative to last period, it is likely that they would demand more 

consumption.  
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In order to maintain accuracy of estimation, it is necessary to accommodate 

Kornai's criticism of the failure of other models to incorporate the discouraged consumer 

effect.  The discouraged consumer effect refers to consumers who stop trying to buy 

goods because they have previously failed to purchase desired goods.  The lagged 

variable for household consumption is an attempt to accommodate this criticism by 

incorporating consumers' past experience of consumption.  This reflects the idea that 

consumers adjust their amount of consumption demanded based on past experience.

We can now define the supply function as:

CS =  β1HCONSM-1 +  β2CYX + β3CYX-1 + β4STX + us (9)

where

CS = supply of consumptive goods and services in the current period

SM suffix means a variable is the fitted to a second order exponential time trend 

of observed values of that variable

-1 denotes a one period lag on the variable

HCON= household consumption

GDP= gross domestic product

CYX = (HCONSM/GDPSM) * (GDP - GDPSM)

SAV= savings

STX= SAV - SAVSM

The supply of consumptive goods in a centrally planned economy is determined 
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by the central planners.  Following Portes and Winters (1978), central planners tend to 

avoid drastic fluctuations in output of the economy if they can help it.   Modeling the 

planners' behavior in Cuba is more challenging than in some Soviet countries due to the 

lack of available data on plan targets.  In many econometric studies of Soviet-type 

countries data on plan targets are available.  However, Cuba does not publicize this data. 

Therefore we approximate the plan targets from the data available.  As in the Portes and 

Winter (1980) model, supply targets will be estimated by a second order exponentially 

fitted time trend.  Because of planners desire to avoid large fluctuations in output, the 

lagged second order exponentially fitted time trend of household consumption will be 

used to approximate plan targets.  It will be assumed that planners adjust their future 

plans based on previous plan fulfillment.  Because of this assumption it is necessary to 

include the variable CYX in the equation.  The inclusion of a lagged value of CYX is 

because planners likely adjust their plan targets based on plan fulfillment in previous 

periods as well.  Savings in a closed economy becomes the investment in that economy. 

The variable STX is a measure of the available investment relative to trend, which 

determines the productive capacity of that economy.  It also is indicative of the deviation 

of financial assets of consumers from a trend, and therefore changes in consumers ability 

to purchase goods in the current period.

Departing from the Portes and Winter (1980) model, the variable CYX will not 

include net material output (NMP), but instead use gross domestic product (GDP).
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Table 1: Percent of GDP and Workforce by Sector

Sector % of GDP
% Employment by 

Sector

Agriculture 4 20

Industry 20.8 19.4

Services 75.2 60.6

As Table 1 shows, the service sector comprises the largest share of the Cuban 

economy.  However, net material product does not take into account “unproductive” 

sectors of the economy such as education, health-care, or tourism.  These sectors are vital 

to the Cuban economy and using a measure of national income that ignores these sectors 

does not allow for a full understanding.  For this reason, net material product will be 

replaced with gross domestic product.

The third equation of the model is the same as Portes and Winter (1980), and is 

the min condition:

C = min(CD,CS) (7)

This condition states that the actual quantity transacted is equal to the minimum of 

consumption demanded and consumption supplied.  The use of a minimum condition has 

analytic limitations, specifically an aggregation problem.  This refers to the issues that 

arise when aggregating many micro markets into a macroeconomic aggregate. 

Specifically, this ignores the possibility that some of the micro markets may be in a state 

of excess supply, while others may be in a state of excess demand.  This does not 
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accurately capture the disequilibrium felt by consumers, and prevents an accurate 

measure of disequilibrium in the economy.  This is because using an aggregative measure 

assumes that one market in an equal amount of excess demand as another is in excess 

supply is the same as two markets in equilibrium.  Despite these limitations, due to the 

lack of research specifically on disequilibrium in the Cuban economy, it is appropriate to 

use a minimum condition to obtain a rough estimation.

In order to test this model we estimate parameters for the supply and demand 

equations.  In more advanced research, complex maximum likelihood estimations are 

used.  However, that is outside the scope of this thesis.  Parameters will be estimated by 

running an OLS regression equation using the variables of the supply and demand 

equation specified above.  These parameters will be estimated using the observed 

quantity transacted in place of CD and CS.  Those parameter estimates will then be used 

when running the complete model.  The model will be run using the program Eviews.

III. Estimates and Predictions

The model presented previously will measure the macroeconomic conditions that 

influence the level of supply and demand in the market for consumptive goods and 

services, and therefore the disequilibrium in the economy.  Consumers' demand for 

consumption in the economy is limited by the amount of financial assets they hold. 

Additionally, quality and the price affect consumers' demand for goods.  The supply of 

goods is limited by the amount of capital, labor, and technology.   Because of this it is 
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possible to estimate the effect of macroeconomic factors on disequilibrium.

During the 1970s and 1980s, when Cuba was receiving substantial assistance 

from the USSR, it would be more likely that the economy was in state of excess supply. 

Cuba was importing fuel and other goods from the USSR at below the market rate, while 

at the same time exporting sugar at above the market rate.  This de facto aid provided 

Cuba with subsidized inputs to production, which lowered the production cost of goods. 

They were also exporting great amounts of sugar at above the market rate, which would 

have increased Cuba's level of financial assets.  Also, because of the detrimental 

multiplier effect that excess demand has on output, central planners have an incentive to 

reduce excess demand.  For this reason, mild excess supply may be expected during this 

period.

When the Soviet Union collapsed their substantial aid to Cuba ended.  The Soviets 

were a large purchaser of Cuba's agricultural exports, which Russia drastically reduced. 

As is shown in Figure 2, the quantity of imports and exports drastically declined leaving 

the Cuban government with less revenue from exports and fewer goods from imports. 

The decline in imports meant that deteriorating parts for Soviet machines could not be 

replaced, and that therefore the productive capacity of domestic industry would decline as 

well.  For this reason we expect the reduction in domestic productive capacity to lead to a 

period of excess demand following the breakup of the Soviet Union as machinery 

deteriorated.

In 1999, Hugo Chavez, the president of Venezuela, began shipping highly 
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subsidized oil to Cuba in exchange for medical staff and teachers.  Again, Cuba found 

itself receiving assistance from a foreign government.  Because oil is an input to 

production for many goods, it would be reasonable to assume that this would increase 

production in the Cuban economy and again lead to a period of excess supply.

During the world financial crisis the price of nickel, Cuba's principal export, 

plummeted.  At the same time food and fuel prices increased.  Tourism also suffered from 

the worldwide fall in output.  The drop in both imports and exports is expressed in Figure 

2.  These shocks to Cuba's economy likely reduced its income to a greater extent than the 

drop in productive capacity.  This would suggest a period of excess supply following 

these shocks.

Figure 2: Time Series of Imports and Exports   (in   Billions of Pesos)  

Assessing the literature on discrete switching models in Soviet-type economies 
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and applying some economic intuition, it is possible to make approximate estimations for 

parameter values.  Looking at the consumption demanded equation it would be expected 

that the coefficient for SAV(-1) would be less than 1 and positive, meaning that an 

increase in savings last period would increase consumption in the current period.  It 

would be reasonable to expect that CDIH would have a positive coefficient less than 1, 

indicating that growth in disposable income would have a positive effect on consumption 

demanded.  We expect the coefficient for household consumption in the previous period 

can be expected to be around 1, which is the trend in the literature.  The logic behind this 

can be explained by central planners being adverse to drastic fluctuations.  Consumption 

is influenced by variables which are set by central planners, and central planners prefer 

stability.  Therefore, with the exception of macroeconomic shocks, consumption can be 

expected to remain around the level of the previous period. 

Turning to the supply equation, it is expected that the value for HCONSM(-1) 

would display a coefficient near 1. This makes economic sense, as the trend in household 

consumption rarely varies drastically from period to period, and this is reflected in the 

literature.  The values for CYX and the lagged variable CYX(-1) should be relatively 

large, as the numbers in the series are small, yet they represent the level of plan 

fulfillment.  According to the literature, the coefficient of STX is estimated to be less than 

one and positive.  This means that if savings were greater than the second order 

exponentially smoothed trend, then output would increase.  The next section will confirm 

or refute these estimates.
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Results and Discussion

I. Results

Macroeconomic disequilibrium can be measured using a discrete switching 

model.  In this model, equations for supply and demand are specified and a minimum 

condition is included that specifies that the actual quantity transacted at time t is equal to 

the minimum of the estimates of supply and demand at time t.  

This chapter will either confirm or deny the hypotheses made in the previous 

section, and discuss the intuition behind why certain estimates where confirmed or 

denied.  It is hypothesized that the assistance provided by the Soviet Union would lead 

the Cuban economy to be in a state of excess demand due to low production cost. 

Following the collapse of the Soviet Union, the Cuban economy is hypothesized to be in 

a state of excess demand following the deterioration of Soviet machinery.  Once Cuba 

begins receiving subsidized oil from Venezuela, the cost of production would fall and this 

would lead to a period of excess supply.  Following the drastic crash in the price of 

nickel, the reduction in tourism, and the two hurricanes, it would be expected that these 

would result in a sharper decline in income than productive capacity, and therefore lead 

to a period of excess supply.  The estimates of the parameters will be addressed in terms 

of their statistical significance, but also in terms of their economic significance.

The supply and demand equations were estimated using OLS in the program 

Eviews.  Table 2 summarize the parameter estimates from these regressions.  The 

coefficient values for each variable signify the effect that each variable has in 
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Table 2:  Parameter Estimates

determining the consumption demanded or supplied.  As Table 2 makes clear, every 

parameter was found to be statistically significant at the 0.05 level.  The estimates of the 

previous section were found to be mostly accurate, with the exception of the value of 

CYX, which was negative.  For the demand equation the coefficient for SAV(-1) was 

found to be positive and under 1, the coefficient for CDIH was positive and under 1, and 

the coefficient of HCON(-1) was relatively close to 1.  Looking at the supply equation the 

coefficient for HCONSM(-1) was close to 1 and positive as expected, the coefficient for 

STX was positive and less than 1, and the coefficient for CYX(-1) was very large and 

positive.  The only unexpected coefficient value was the very large, negative value for 

CYX.  This could be due to over-fulfillment of the plan in the current time period 

depressing production of goods or goods supplied.  It could also be a misspecification to 

include current and lagged variables of CYX.  These results are mostly similar to results 
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from other studies on disequilibrium.  The exception is the coefficient for SAV(-1), which 

the trend in other studies indicates should be negative and under one, and the coefficients 

for CYX and CYX(-1), which have been smaller and positive in other research.

Because these parameter estimates were all significant, they were used in the 

discrete switching model.  The model was run using the program Eviews.  The text was 

entered as follows

QD =0.234*SAV(-1) + 0.799*CDIH + 0.949*HCON(-1) (10)

QS=1.036*HCONSM(-1)–5630000000*CYX+6260000000*CYX(-1)+0.822*STX    (11)

QA = (QD<QS) * QD + (QD>=QS) * QS (12)

The model returned values for the quantity demanded, the quantity supplied, and 

the actual quantity transacted.  The results are shown in Figure 3.  It appears that the 

amount of disequilibrium is relatively small compared to the entire economy.  However, 

when focusing on only the amount of excess supply or excess demand above the quantity 

transacted the results become a bit clearer, as shown in Figure 4.  Through the 1970s and 

early 1980s the quantity supplied and demanded tended to remained close to each other. 

From the years 1971 to 1984 eight showed excess demand and six showed excess supply. 

However, in the mid 1980s there is a consistent trend of moderate excess demand.  After 

the collapse of the Soviet Union in 1991 the amount of excess supply increased sharply. 

This continued until 1994, when there was a shift to excess demand.  Excess supply is 

found to be prevalent throughout the late 1990s to the mid 2000s.  This reversed to excess 

demand from 2006 to 2008, only to shift back to excess supply for 2009 and 2010.
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Figure 3: Results for QA, QD, and QS   (in CUP)  
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Figure 4: Excess Demand or Excess Supply in Each Year   (in CUP)  

Figure 5: Supply Subtracted from Demand, Excess Demand i  s   Represented by Bars   

Above Zero   and Excess Supply by Bars Below Zero   (In CUP)  
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II. Discussion

Contrary to what was predicted, aid from the Soviet Union did not lead to a period 

of excess demand in the period from 1971 to 1984.  Disequilibrium was found to be mild 

and almost evenly split between excess demand and excess supply.  However, there was a 

sustained period of excess supply in the mid-to-late 1980s.  The aid of the Soviet Union 

allowed the central planners the ability to sustain mild excess supply.  This is desirable 

because of the multiplier effect that demand has on the supply of goods.

The collapse of the Soviet Union had a profound impact on the output of the 

Cuban economy.  Cuba's level of imports and exports fell drastically during this period. 

In 1993, the value of imports to Cuba was only 27.6 percent of the value in 1989, falling 

from 9,439,262,000 to 2,602,206,000.  At the same time period the value of exports from 

Cuba was 33.2 percent of the value in 1989, falling from 6,571,363,000 to 2,183,875,000 

in 1993.  

While the exact data is unavailable, it is generally accepted that the majority of 

Cuba's food rations were imported from abroad.  This means that there was a severe 

contraction in the amount of food supplied to the public after the Soviet Union collapsed. 

Because food is a basic necessity, the elasticity is very low and the demand for food did 

not fall as much as the demand for other goods.  Additionally, the GDP of Cuba fell 

drastically, from 21,086,410,000 to 16,551,770,000.  This implies that the demand for 

food remained near the level it was before the collapse, while supplies of food were much 

scarcer.  In response Cubans directed much of their purchasing efforts towards food, and 
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when the food ran out at state prices, they were forced onto secondary markets.  This 

could have caused other state consumptive goods and services markets to have been in 

excess supply.  Because this analysis is focused on the state markets, this would explain 

the high total excess in supply during the period.

Another explanation is due to the specification and form of the model.  The effects 

of a large macroeconomic shock might not be properly measured.  This could be because 

of the many lagged and smoothed variables preventing quick adjustment.  It is a 

shortcoming of this model in that it fails to adapt to large macroeconomic shocks.

As was estimated, following the breakup of the Soviet Union there was a period 

of excess demand from 1994 to 1996.  This is could have been caused by the reduction in 

Soviet exports to Cuba.  Because the Cuban manufacturing sector was not very advanced, 

they relied on imports from the Soviet Union to replace and repair much of the machinery 

they were operating.  When this flow slowed after the breakup, the lack of new machines 

or parts for older ones reduced their productive capacity.  This led to fewer goods being 

produced and may have caused this period of excess supply.  

The Cuban economy was predicted to show excess supply in the years following 

1999, when Venezuela began providing oil at subsidized prices, which was the case from 

1999 to 2006.  This is likely due to the fact that oil is an input to production of many 

goods, which reduced the cost of production.  Again, it is possible that the subsidized oil 

gave central planners the freedom to purposefully maintain this excess supply. 
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Figure 6: Nickel Prices 1980-2010   (in US Dollars)  

The period of 2006 to 2008 is categorized as being in a state of excess demand. 

As Figure 6 illustrates, during this time the price of nickel was quickly increasing, 

peaking at more than 50,000 USD per tonne.  This sharp increase in the price of nickel 

led to an increase in income to Cuba.  Considering the short time period in which this 

increase occurred, it is unlikely that the productive capacity was able to increase at the 

same rate.  This imbalance may have caused the excess demand of this period.

The global financial crisis took its toll on the Cuban economy.  The worldwide 

drop in demand for nickel, which is an input in many manufacturing processes, caused 

the price to plummet.  The price bottomed out in early 2009 at less than 10,000 USD per 

tonne.  This reduction in the price of nickel drastically reduced the value that Cuba was 

exporting.  The period of 2009 to 2010 is classified as experiencing excess supply, which 

is most likely due to the reduction in income from nickel exportation, as well as a fall in 
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income from tourism.

From these figures it seems reasonable to consider the hypothesis of 

disequilibrium confirmed.  Changes in aid from foreign countries affected the level of 

production, which influenced the level of disequilibrium.  The collapse of the Soviet 

Union was a large shock to the Cuban economy, which reduced GDP and left many 

machines to age without replacement parts.  This led to a reduction in production as they 

deteriorated.  In 1999, Venezuela began shipping subsidized oil to Cuba, which lowered 

the cost of production, increased output, and led to a period of excess supply. 

Additionally, worldwide shocks significantly influenced disequilibrium in the Cuban 

economy.  The increase in the price of nickel in 2006 increased Cuba's income, and led to 

a period of excess demand.  This was followed by the financial crisis, which reduced 

worldwide demand for nickel and tourism to the island.

Examining these results it seems reasonable to draw certain conclusions about 

trends of excess supply or demand in the Cuban economy.  It seems that the central 

planners in the Cuban economy prefer to maintain mild excess supply.  As was discussed 

previously, the multiplier effect that demand has on supply can explain this trend.  When 

experiencing excess demand workers reduce their labor supplied due to a lack of 

purchasable goods, which leads them to further reduce their labor supplied, and so on.  In 

this context excess supply can be seen as an incentive to labor.  Central planners have 

sufficient incentive and tools at their disposal to accomplish this.  This explains the trend 

of excess demand occurring only during macroeconomic shocks, and excess supply 
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seeming to be the baseline.

III. Limitations of Work and Future Research

These findings yield some interesting results regarding disequilibrium in the 

Cuban goods market.  However, there are also limitations to this analysis.

One limitation of this model is that it uses the observed quantity transacted to 

estimate parameters for the model.  This prevents the model from recognizing any kind of 

persistent disequilibrium in the economy.  For example, if the observed quantity 

transacted was from a constant excess demand regime, then the model would not 

recognize persistent excess demand.  This is due to the model's parameters being 

estimated using values from a period of persistent excess demand.

The estimation of the parameters in this research was not optimal.  The use of 

maximum likelihood estimation for parameter values is recommended in the literature. 

However, due to the complexity of the procedure it was omitted from this project.  Future 

research would be better served by employing this technique.

Another issue that prevents a full understanding of disequilibrium and the efficacy 

of the Cuban distribution system is the aggregation problem.  In this research many 

markets across the economy were aggregated into one macroeconomic value.  In the 

same time period some markets across the economy may be experiencing excess supply, 

while others may be experiencing excess demand, and others may be in equilibrium. 

This aggregation obscures the realities in individual markets and prevents an 
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understanding of the true level of disequilibrium of the economy.  In order to improve on 

these results, future research should attempt to examine disequilibrium in individual 

markets.  Another solution would be to replace the min condition and instead use 

Burkett's (1988) hyperbolic relationship to estimate potential supply and demand.

The model used in this research may not have been suited to the accurate analysis 

of extreme macroeconomic shocks such as what happened when the Soviet Union 

collapsed.  As there have been no studies to the contrary it may have been possible that 

there was such significant excess supply.  However further study is needed to confirm or 

refute this. 

When performing analysis using data from countries such as Cuba, one of the 

biggest concerns is the validity of the data.  This data comes from World Bank national 

accounts, OECD National Accounts files, and the estimates of the World Bank staff. 

However, there is always room for manipulation of the data, especially in regards to 

production because of the pressure to meet plan targets.  While there is no evidence to 

suggest that this data is inaccurate, it is always a possibility and is worth being aware of 

it.

There are many opportunities for future research in the analysis of central 

planning and disequilibrium in the Cuban economy.  The above section mentions a few 

problems encountered that further research could improve upon.  For example, improving 

parameter estimation techniques, disaggregating markets, and accounting for serious 

macroeconomic shocks
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It appears that imports and exports have a significant effect in fluctuations 

between relative excess demand and relative excess supply.  An opportunity for future 

research would be to more closely analyze this relationship.

The importance of remittances to the average Cuban citizen has been anecdotally 

observed to be very high.  In the her research, Pertierra (2011) found that most of the 

Cubans she interacted with relied on remittances from family living abroad to supplement 

the meager rations afforded them by their ration cards.  The effect of these transfers has 

not been taken into account in analysis of centrally planned economies.  For example, it 

might be possible that the more money a Cuban receives from abroad, the less effort they 

will put into their labor, which would exacerbate the disincentive to labor in the economy. 

It would also be interesting to see how central planners incorporate their information on 

remittances when forming plan targets.

As was shown previously, disequilibrium in the goods market can affect the labor 

market.  There is an opportunity for future research in analyzing the labor market through 

a disequilibrium lens.  An opportunity for future research might involve attempting to 

measure the gap between the amount of labor supplied and the amount of labor 

demanded, or the size of the multiplier effect between disequilibrium and the labor 

market.

In 2010, Raul Castro announced plans to reform parts of the Cuban economy. 

Part of the reforms was the legalization of certain small businesses, including private 

beauty salons up to three chairs and restaurants with seating for up to 12 people. 
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Combined with these reforms was a plan to reduce the government payrolls by 500,000 

people.  These changes were justified as necessary in order to preserve the goals of the 

revolution, and were passed by the Congress in 2011.  However, the data used for this 

experiment ended in 2010, just as the reforms were announced, and therefore prohibits 

any analysis of the effects of these reforms on disequilibrium in the Cuban economy. 

These reforms could increase labor mobility and therefore increase the quality of labor 

supplied.  These reforms could increase productivity in the economy as well.  Future 

research could use new data to examine the efficacy of these reforms in reducing 

disequilibrium in the Cuban economy.  These reforms would likely reduce the importance 

in the model of variables for plan fulfillment, while increasing the importance of 

variables for change in disposable income and savings.  Additionally, the variable STX 

would likely become more important, because these small enterprises would require 

credit to operate.

As Cuba struggles to settle on a direction for its economy, an understanding of the 

level of supply and demand for goods in state markets will become more important.  As 

historical examples show, there are serious risks to the economy if reforms occur in a way 

which is ignorant of excess supply or demand in the economy.
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Conclusions:

The Soviet-type centrally planned economy, due to the challenge of coordinating 

price levels and the money supply, has historically led to disequilibrium between the 

supply and demand for goods.  There has been numerous research measuring this 

disequilibrium using many different techniques.  However, this research has been focused 

on Russia, the eastern bloc states, and to a lesser extent, China.  As is clear, research on 

disequilibrium in the Cuban economy is absent from the literature.  This research aims to 

bridge this gap in the literature on centrally planned economies and disequilibrium.  This 

research is relevant because Cuba still operates as a centrally planned economy today.

In order to properly position this research, a literature review discussed the theory 

of price control as well as previous studies of the causes of disequilibrium. 

Disequilibrium in the USSR was due to retail price subsidies, the siphoning effect, and 

increasing budget deficits.  The effect of the secondary market on excess demand was 

explored as well.

The second chapter considers previous models used to analyze excess demand, as 

well as some issues and critiques.  The challenge posed by an aggregation problem was 

raised, specifically that aggregating many micro markets which may be in different states 

of disequilibrium, will not provide an accurate measurement of economy-wide 

disequilibrium.  Additionally, the discouraged consumer effect is discussed, in which a 

consumer under constant excess demand has altered their expectations for consumption. 

This thesis used a discrete switching model to measure disequilibrium, which is 
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based on the model of Portes and Winter's (1980) with alterations for the Cuban 

economy.  For example, GDP was used instead of NMP due to the differing composition 

of output and labor in sectors of the economy.  Also, a lagged variable for household 

consumption was used to attempt to capture consumers' previous experience with 

consumption.

My research found that the Cuban economy fluctuates from periods of excess 

supply to excess demand, and that there is rarely equilibrium in the consumptive goods 

market.  These fluctuations may be the result of aid from foreign countries, as well as 

changes in import and export levels, and macroeconomic shocks.  It appears that the 

central planners might prefer a baseline of mild excess supply, because of the risks posed 

by excess demand to the supply of goods.

This research has limitations which future study could improve upon.  The largest 

limitation of this study is that it is not able to recognize persistent excess demand or 

supply, but instead only relative excess demand and supply.  This is because of the 

method used to estimate parameters for the model.  By estimating the regressions using 

the observed value transacted, the parameters are distorted.  The use of maximum 

likelihood estimation would be a beneficial procedure for any future research in this area. 

Another opportunity for future research would be a larger study to determine if central 

planners prefer mild excess supply because of the possible detrimental effects of excess 

demand on the supply of goods.  However, despite these limitations, this research has 

produced some useful results.
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