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Abstract

We note the empirical regularity that market liberalizations cause an initial fall in output, efficiency and value-added. We account for these findings in a model where liberalizations increase systemic risk. We compare it to alternative explanations and discuss implications.
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1.
Introduction

Comprehensive market liberalization programmes usually cause an initial output fall. The start of reforms in the (formerly) communist economies led in all 27 transition countries to a fall in output during three to eight years, a fall "never before experienced in the history of capitalist economies (at least in peacetime)" (Mundell, 1997). Figure 1 illustrates.
<insert Figure 1>
The transition experience is typical of market liberalization more generally. Greenaway et al (2002) survey the experience of 73 developing countries which implemented 'deep' market liberalization programs (including trade liberalization) over the last two decades. In a panel data analysis they demonstrate that market liberalization is typically followed by a J-curve or U-curve output response over time.

A salient feature of such output contractions is that the decline has typically been larger in industries with higher productivity and higher value-added. The process was aptly termed ’primitivization’ by Hedlund and Sundstrom (1996), commenting on the Russian economy. Both developments -  as well as the general fact of an output collapse rather than expansion -  were surprises to analysts since the 'freeing up of market forces' was generally expected to lead to immediate gains in output, efficiency and value-added (Aslund, 2002).
Many case-specific explanations have been presented - invoking demand deficiencies, credit crunches, monetary policy mistakes, and so on - but none is based on a factor common to all post-reform output declines. In contrast, the best known general explanation of the output collapse focuses on an ‘institutional vacuum’ ((Schmieding 1993; Kornai 1994) or ‘disorganization’ (Blanchard 1997; Blanchard and Kremer 1997; Roland and Verdier 1999). These authors argue that while pre-reform institutions were rapidly dismantled, the emergence of new institutions took time. In the interim, firms were caught in an institutional vacuum in which the economy was disorganized, hindering firms in their transactions and depressing output. Path-dependency may then lead to protracted recessions.
While these models offer a convincing account of an initial output contraction post-reform based on firm behaviour, they require assumptions on the network nature of the economy and provide no efficiency and value-added implications. In this paper a model (inspired by Barrett, 1996) is developed, that likewise implies that reform immediately decreases investment and output, while additionally identifying a particular bias against firms with high levels of efficiency and value-added.

2. Production, Risk, Efficiency and Value Added

Consider a firm decision maker with Von Neumann-Morgenstern utility defined over leisure L and consumption of x units of consumption good X with price pX, and who is subject to the budget constraint xpX <y, where y is total income. By duality, a variable indirect utility function V is defined as V(pX ,y), under the assumption that leisure is a non-binding constraint.  There is Pratt-Arrow income risk aversion so that Vy > 0, Vyy < 0, where subscripts denote derivatives. Income equals profit following from cost and production functions C and F, their values depending on input prices pK, pL and quantities of capital K and labour L. We consider production under uncertainty, where risk may derive from variation in any or all of the input and output prices and quantities pK, pL, p, K, L, Q  and technology.
Because market liberalizations are typically systemic, they simultaneously change many decision variables. This increases uncertainty in the firm’s environment, giving rise to an increase in income risk in the sense of income variability (i.e. including both ‘downside’ and ‘upside’ risks). Without loss of generality, we introduce two simplifications. Let σA, σB be pre-reform and post-reform income variation, respectively. Set σA =0 and redefine post-reform income variation in the model as σ = σB – σA so that the level difference in risk is preserved. Further, let σi be the variation in income argument i (i =  pK, pL, K, L, Q) and let σp be the variation in output price so that σ  = σ(σi ,σp, Σ cov(i,j), cov(i,p)) for i,j =  pK, pL, K, L, Q, i ≠j. Now redefine σp = σ  and σi  = 0 so that σ = σ(σp). Because of these two simplifying assumptions, income is treated as certain in the pre-reform situation:

y =  pQ – C(K,L)
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C = pKK  + EpLL








(3)

Post-reform income uncertainty is now solely derived from variation in output prices:
E(y) = E(p)Q – C(K,L)







(1’)

where E is the expectation operator.
We use this framework to support the claim that market liberalizations initially decrease output, efficiency and value-added. We start from the equilibrium condition on capital investment E(Vy yK) = 0, substitute post-reform income (1’) and take the partial derivative with respect to K:
E(Vy yK)  = E(Vy(pFK - pK)  = 0






(i)

Rewrite and subtract E(Vy(E(p))) on both sides:
E(Vy(p)   - E(Vy(E(p))= E(Vy pK)/ FK  - E(Vy(E(p))




(ii)

Substituting the definition of covariance is COV(Vy,p) =Vy(p-E(p)) gives
COV(Vy,p) =  E(Vy)/FK (( pK  - E(pFK))





(iii)

Rearrange and sign the terms to get
COV(Vy,p)
FK
=
E(Vy) (pK – E(p)FK))




(iv)
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            (+)

(+)
        

Equation (iv) is the optimality condition post-reform (under uncertainty) and is the basis for three propositions.

Proposition 1: Post-reform output is below pre-reform output
Proof: From the signs in (iv) it follows that pK < E(p)FK. In the pre-reform certainty equilibrium, some K* is selected such that the optimum condition VyyK(K*) = 0 or  pK = pFK(K*) holds. Hence the post-reform wedge (pK – E(p)FK) between the expected marginal productivity of capital E(p)FK and its marginal cost pK implies that there is under-investment and a lower output level compared to the pre-reform alternative (Figure 2).
<Insert Figure 2>

Proposition 2: Average productivity has fallen post-reform.
Proof: Because of Proposition (1), accept the wedge (pK - pFK) as a measure for the post-reform decrease in investment and output. From equation (iv) it follows that in order to preserve optimality, the difference (pK – E(p)FK)) is more negative with larger FK: output has fallen more in with high-productivity firms than in low-productivity firms. Hence average productivity has fallen post-reform.

Proposition 3: Total value-added has fallen post-reform.
Proof: Since higher productivity and higher output-input price differences both vary directly with the magnitude of underinvestment (pK – E(p)FK)), it is intuitively clear from (iv) that more under-investment occurs in firms with more value-added. Formally, define expected value-added per unit of output E(A) as the difference between expected output price E(p) and capital costs per unit of output (KpK /Q):

E(A) = E(p) - KpK /Q








(4’)
In equilibrium, FK = α(Q/K) with 0 < α < 1 for any well-behaved production function (e.g. for a Cobb-Douglas production function with capital coefficient α).  We rewrite (4’) as

E(A) = E(p) - pKα / FK 

to show that value-added E(A) is directly proportional to marginal productivity FK. Because also marginal productivity FK is directly proportional to underinvestment (Proposition (2)), it follows that underinvestment is larger in firms with higher value-added: the economy ‘primitivises’ post- reform.
Note that we do not claim that under-investment causes a decline in efficiency and value-added, which is a claim about the dynamics of reform and investment decisions. Propositions 2 and 3 merely state that under-investment is biased towards firms with higher efficiency and value-added.  
3.
Discussion and conclusions
This model implies that the increase in uncertainty that is associated with market liberalization has the effects of depressing output, efficiency and value-added. Four remarks on the merits and interpretation of the model are in order.

For presentational reasons, the propositions have been proven for the case where firms are exposed only to output price risk and only vary their investment and output levels with given technologies and prices. The model can straightforwardly be extended to reflect more fully the systemic nature of market liberalizations, with identical conclusions. In pervasive market liberalization firms typically have the option  -or are forced - to radically reconsider their entire firm strategies in terms of  (i) the output markets they aim at and the price  p; (ii) their input sourcing and the prices pK, pL; and (iii) their use of technology and mode of management, controlling their productivity F. Hence, whereas in terms of Figure (2) firms travel along a given cost curve with given revenue curves, in reality firms may change their output mix (shifting both the cost and revenue curves), their output pricing strategy (shifting  the revenue curve), their input purchase, and/or their production process (shifting  the cost curve). Whatever the location of the new cost and revenue curves and the firm’s selected position on them, under uncertainty there is a wedge (pK – E(p)FK), on which identical propositions (1) through (3) are based. Also systemic changes are initially towards lower output, efficiency and value-added.
This approach is not rival in its implications to the alternative explanation of ‘disorganization’ which can be interpreted as posing a risk to firms, and which also leads to an output fall. But while the ‘disorganization’ result is typically driven by the assumption of a network economy with externalities, the present approach requires fewer assumptions to reach the same conclusion and is more specific on the implications for efficiency and value-added.

There are no anti-liberalization implications in this model. Economies may well undo initial losses by reshuffling resources to more productive uses and by reaching new markets after the initial decline, and this explains the second part of the J-curve of output over time. (One might even argue that the initial decline is a powerful incentive towards such structural changes.) For instance, Pavcnik (2000), using plant-level panel data on Chilean manufacturers finds evidence of within-plant productivity improvements following the Chilean liberalization of the early 1980s, which she attributes to "the reshuffling of resources and output from less to more efficient producers". This model is not about those longer-term dynamics of reform.

The model does imply that liberalization modes that create less uncertainty - such as those that are more gradual or are not accompanied by a radical change of political system - can decrease the initial output collapse, possibly to the point where it is outweighed by liberalization benefits. China appears to be an example of this route.
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Figure 1: GDP in transition regions, 1989-2002 (source: EBRD, 2003)
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Figure 2: Under-investment and the[image: image1.wmf]40
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