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Non technical summary

The key assumption in new Keynesian macroeconomics is that prices are infrequently
adjusted due to small menu costs. At the international level, however, there is an entirely
different dimension to this issue. If exporting firms set prices in foreign markets, and
infrequently adjust them, in what currency should they set these prices? One reason why
this is an important question is the relationship between the fraction of imports invoiced
in the importer's currency and the pass-through of exchange rate changes to import
prices. If firms set prices in the importer's currency, we should expect zero pass-through.
If instead prices are set in the exporter's currency, we should see full pass-through.
Incomplete pass-through can explain the observed large volatility of real exchange rates
and the significant correlation between nominal and real exchange rates. The extent of
pass-through also has profound implications for monetary policy. The recent ''new-open
economy macroeconomics'' literature, which has adopted the new-Keynesian assumption
of rigid prices in an open economy context, has shown that assumptions about invoicing
are critical for optimal monetary policy and the choice of exchange rate system.

The main objective of this paper is to derive and understand the optimal invoicing
decisions in the context of ''new open economy macroeconomics'' models. While most of
the literature has assumed exogenously that firms set prices either in their own currency
or in that of the importer, firms are not neutral between these choices. The optimal
invoicing choice of firms depends on the uncertainty of their profits under different
invoicing strategies. We show that the two most important factors determining the
invoicing choice based on the theory are (i) the market share of an exporting country in a
foreign market, and (ii) the extent to which products of domestic firms are substitutes for
those of competing foreign firms. The higher the exporter's market share in an industry,
and the more differentiated the products, the more likely firms are to price in the
exporter's currency. On the other hand, international competition will be strong when the
market share of the exporting country is low and its goods are close substitutes with those
of foreign competitors. In that case exporting firms are more likely to price in the
currencies of their foreign competitors.

There is some evidence indicating that these two factors are indeed empirically relevant.
Koichi Hamada and Akiyoshi Horiuchi (1987), analyzing a 1984 survey of Japanese
firms, write that ''...Japanese firms report that a principal reason for foreign-currency-
invoiced export contracts is the hard pressure from international competition.'' More
formal evidence comes from the pass-through literature.

Our starting point is that of an older partial equilibrium currency invoicing literature,
which studies the invoicing decision of a single firm selling in a foreign market and
setting the price before the exchange rate is known. While this literature has easily
identifiable limitations, it provides us with a simple starting point and allows us to
connect the existing theoretical literature on the subject of currency invoicing with the
more modern ''new open economy macro'' general equilibrium models. The very simple



setup of this older literature already provides insights on the role of product
differentiation (or demand elasticity).

In order to gain intuition about the optimal invoicing strategies we extend the simple
''old-style'' partial equilibrium model in several steps. Each step provides additional
insights that would be hard to understand when taken all at once. We first extend the
model by allowing firms to take the invoicing decisions of other firms into account. This
leads to strategic complementarities. Market share of the exporting country then becomes
a critical factor. We consider both a two-country and multi-country version of the partial
equilibrium model. The latter provides relevant insights about the implications of
European Monetary Union. We then extend the model to a general equilibrium setting, in
which the exchange rate is endogenous, by introducing stochastic aggregate demand
through monetary shocks. In order to simplify matters, we first keep nominal wages fixed
by allowing for nominal rigidities in the labor market. The results then turn out to be
essentially the same as in the partial equilibrium model. When allowing for nominal wage
flexibility, we first consider a constant real wage. In that case country size plays a role
separate from market share. In the last step we allow for real wage volatility. While
country size and real wage volatility can theoretically play a role, we argue that
empirically they are not very relevant. Finally, we briefly discuss an extension that allows
for complete asset markets; the rest of the paper assumes that there is no trade in assets.

We also extend the partial equilibrium analysis to consider multiple countries exporting
to a particular market. This extension allows the analysis of the impact of a monetary
union. We find that if a set of countries form a monetary union they are more likely to
invoice in their own currency. Imports by the monetary union are also more likely to be
invoiced in the union's currency. It suggests that the European Monetary Union (EMU) is
likely to lead to more invoicing in euros than in the sum of the currencies it replaced.
EMU creates a big single currency area, with a larger market share than that of any of the
individual countries that make up the currency union. For trade between EMU and the
rest of the world we are therefore likely to see more invoicing in euros than pre-EMU
invoicing in the currencies that are replaced by the euro.
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