Money in the Production Function: Interactions with Oil and Government in a DSGE
Model for Iran

Molod Aghabozorgnejad Khoshkrodi’*
Mohamad Ali Ehsani?

' Molod Aghabozorgnejad Khoshkrodi, PhD in Economics, University of Mazandaran, Babolsar,
Email: m.aghabozorgnejad01l@umail.umz.ac.ir, https:// orcid.org/ 0009-0001-0068-644X

2 Mohamad Ali Ehsani, Associate Professor in Economics, Department of Theoretical Economics,
University of Mazandaran, Babolsar, Email: m.ehsani@umz.ac.ir, https:// orcid.org/ 0000-0001-
7563-8920

Abstract

This paper investigates the role of money as an effective variable in the production process within the
framework of a New Keynesian Dynamic Stochastic General Equilibrium (DSGE) model. In this
framework, real money balances enter the production function alongside conventional factors such as
labor, capital, and technology. To achieve this, money demanded by firms is explicitly separated from
household money demand. The model is linearized around its non-stochastic steady state and
subsequently solved numerically using calibration and simulation techniques implemented in Dynare.
Model parameters are estimated using prior literature benchmarks and empirical data from the Iranian
economy spanning the period 1989-2021.Subsequently, utilizing Iranian economic data, the impact of
money on output is assessed via Impulse Response Functions (IRFs) to examine the dynamic response
of output to monetary shocks, and Variance Decomposition (VD) to quantify the relative contribution
of various shocks to output fluctuations.The modeling results indicate that the effect of money on
output in the Iranian economy is limited, particularly through firms’ money demand. Conversely,
household money demand exerts a larger and more significant impact on output. This divergence may
be attributable to the crucial role of real money balances held by households in facilitating
consumption and investment transactions, as well as in shaping household expectations and
confidence. These findings suggest that money does not function as a strong, independent factor of
production in Iran; however, household money demand behavior significantly influences the
aggregate output level. Furthermore, this study demonstrates that differentiating between firm and
household money demand offers a superior understanding of monetary transmission mechanisms
within the economy.
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Output and income constitute the central focus of macroeconomic analysis. The production function,
defined by the inputs of labor, capital, and technology, provides the analytical structure for assessing
the determinants of output. The influence of money on output can be examined from two primary
perspectives: first, the demand-side, which investigates whether an increase in the money supply leads
to a corresponding rise in aggregate demand and, consequently, production; and second, the supply-
side, which explores whether money itself can be considered a factor of production whose variation
directly alters output levels. A precise understanding of the fundamental concepts underlying money
is a prerequisite for correctly grasping the functioning of the macroeconomy and the intricate
interactions among its constituent elements. Money, as the core of any financial system, fulfills
multiple and vital roles.The Iranian economy has consistently presented unique structural
characteristics that complicate the comprehension of monetary policy transmission mechanisms. Its
substantial dependence on volatile oil revenues directly influences government budgetary constraints
and, consequently, the volume and composition of the money supply. Furthermore, persistently high
inflation rates and chronic economic uncertainty have fundamentally reshaped the behavior of
economic agents, thus increasing the significance of holding real money balances by households to
facilitate daily consumption and by firms for managing transaction costs. However, domestic
empirical studies have, to date, not comprehensively addressed this structural dichotomy between
consumption-oriented (household) and production-oriented (firm) money demand.This research aims
to address this gap by investigating which of these two channels plays a more effective role in
stimulating or dampening Gross Domestic Product (GDP) in the lranian economy. The most
recognized function of money is its role as a medium of exchange, which substantially contributes to
economic efficiency by minimizing transaction costs and streamlining the exchange process for goods
and services. Moreover, money also functions as a unit of account and a store of value. While
traditional economic theories, particularly the Cobb-Douglas production function, traditionally
emphasize capital and labor, emphasizing money’s role primarily in facilitating exchange, the
significance of money as a key productive factor has become increasingly evident in today’s complex
and dynamic economy. Money, not only as a medium of exchange but also as an agent that facilitates
optimal resource allocation, project financing, and transaction cost reduction, can have a substantial
impact on the level of output. The theoretical concept of integrating money as a factor of production
(Money in the Production Function - MPF) has its origins in the seminal works of Jovisaides (1968)
and Fisher (1974), who postulated that real money balances can aid the production process by
reducing transaction costs (a direct consequence of money’s role as a medium of exchange) or by
enhancing overall productivity. This concept, known as “Money in the Production Function” (MPF),
elucidates one of the primary channels through which money affects the real sector of the economy.
This debate is also intrinsically linked to the enduring controversy in monetary economics regarding
the neutrality or non-neutrality of money, where Keynesian and Neoclassical schools present
divergent views on money’s capacity to influence real economic variables. The relationship between
the real and monetary sectors of an economy remains one of the most significant and analytically
challenging subjects in monetary economics, and its proper understanding is indispensable for
analyzing the role of money in production. One viable and often debated approach in the theoretical
literature involves the inclusion of real money balances directly within the aggregate production
function. Consequently, studies have been undertaken to incorporate money into neoclassical
production theory, deriving money demand analogously to the derivation of demand for labor and
capital.

Methodology

Our Dynamic Stochastic General Equilibrium (DSGE) model comprises eight equations and eight
endogenous variables: inflation, the nominal interest rate, GDP, GDP under flexible prices, the real
money balance held for production purposes and its flexible-price counterpart, and the real money
balance held for non-productive purposes and its flexible-price counterpart. In essence, the DSGE
model seeks to understand how changes in policy rules, economic shocks, and other exogenous
factors influence inflation, interest rates, output, and money demand within an economy. By
accounting for various scenarios (e.g., the difference between flexible and sticky price regimes), the
model endeavors to provide a comprehensive depiction of the economy’s dynamics.

Conclusion



This paper developed a novel DSGE model covering the period 1989 - 2021 with the objective of
estimating the effect of money as a factor of production in the Iranian economy. The theoretical
framework is founded upon the separation of household and firm real money balances; these balances
are incorporated into the firm’s production function alongside traditional factors (labor, capital, and
technology). This approach, stemming from an extensive review of theoretical and empirical literature
on the role of money in production and reflecting the divergent outcomes of previous studies, strives
to present a more precise depiction of monetary transmission mechanisms in Iran. Following
calibration and solution using Dynare (MATLAB), the proposed model yielded the following key
findings:

1. Dominant Impact of Household Money Demand: Results indicate that money demanded
by households plays a larger and more significant role in determining the output level in the
Iranian economy. This finding suggests the critical importance of real money balances within
household portfolios for facilitating consumption, covering current expenditures, and
potentially underpinning micro-level investment, which ultimately stimulates aggregate
demand and, consequently, the overall economy’s output.

2. Weak Impact of Firm Money and Causal Factors: In contrast, the impact of real money
balances demanded by firms on the production process is assessed as weak. Potential reasons
for this phenomenon within the Iranian context can be summarized as follows:

e Financing Structure and Credit Reliance: Firms in Iran traditionally exhibit a significant
reliance on the banking system and credit facilities to finance their working capital and
investments. Consequently, holding real money balances may be a lower priority compared to
accessing credit resources, even when considered alongside other production factors.

e Limited Direct Role in Production Facilitation: While money theoretically functions to
reduce transaction costs and ease access to inputs, in practice, other factors such as
technology quality, raw material accessibility, and labor productivity may play a more
dominant role in the production process.
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