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Abstract

The purpose of this study is to account for the value-added and total factor
productivity (TFP) growth of 17 food and beverage industries with the classifica-
tion of two-digit ISIC by the endogenous growth theory approach in the period
of 2003 to 2019. The results of the research showed that in the production pro-
cess, the labor force and capital stock are complementary and the yield trend is
upward relative to the scale, which is compatible with the endogenous growth
theory. The analysis of value-added growth indicated that classical production
inputs (capital stock and labor force) play a dominant role in the growth of food
and beverage industries. However, a considerable portion of their contribution
to the value-added growth is due to the mix with technology. The findings
showed that technology has affected the productivity of the labor force more
than the productivity of capital stock and on this basis, the share of labor force-
embedded technology in value-added growth is high and the share of capital-
embedded technology is low. In addition, the traditional growth accounting
method in estimating the share of total productivity is associated with an under-
estimation error, and in the new growth accounting theory, the contribution of
free technology to growth is significant.
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Extended Abstract

1. Introduction

Solow's standard growth accounting ap-
proach (1956) considers two factors, in-
cluding the contribution of changes in
classical production inputs (labor force
and capital stock) and the residual. The
Solow's residual is the portion of an econ-
omy’s output growth that cannot be at-
tributed to the accumulation of capital and
labor. It is not explained by changes in
production inputs, and it is usually meas-
ured by the increase in total factor
productivity (TFP), which also represents
technological progress. Therefore, growth
accounting seeks to answer the question
that the production growth of an economy
is due to changes in available production
input and technology. Growth accounting
is a popular tool to measure the contribu-
tion of different economic drivers to eco-
nomic growth through their impact on TFP
growth.

Using endogenous growth theory, a
production function is defined by variable
coefficients in this paper that allows a var-
ying coefficient production function to

P
Vit = Z(ﬁzkt Xl — ﬁilft—l xft—l) + IFPy + vy
k=1

IFP; measures the input-free produc-
tivity growth for period i at time t. Also, to
decompose productivity related to
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input—embedded productivity

reflect the quality change of inputs with-
out the restriction of constant returns to
scale. Then, TFP is decomposing into in-
put-embedded productivity and input-
free productivity. Therefore, new growth
accounting can evaluate various channels
through which the growth drivers affect
economic growth, including their effects
on input quantity, input quality, and input-
free productivity, which is unidentified in
standard growth accounting.

2. Method

The weakness of standard growth ac-
counting is the constant assumption of in-
put elasticity. To overcome this shortcom-
ing, Hastie and Tibshirani (1993) proposed
the varying coefficient model, in which the
coefficients of the non-parametric func-
tion are threshold variables. Then, the sto-
chastic frontier model, which was pro-
posed by Aigner et al (1977) and Meeusen
and Van den Broeck (1977), was estimated
in this study. This model measures the op-
timal relationship between inputs and
production over time. After estimating the
coefficients, production growth can be de-
composed by the following form:

(1)

inputs, Bf xf — B_, x{r_1, both sides of
equation (1) are divided by y;;. Thus new
growth accounting is achieved as follows:
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input—free productivity residual (2)

Total Factor Productivity
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The four parts on the right-hand side of
equation (2) are the contributions of
changes in input quantities, input-embed-
ded productivity, input-free productivity,

.Bltxlt] TFPlt ﬂ
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lnput quantity FP residual

BE in equation (3) is the conventional
coefficient of the input that is fixed across
sections and over time.

3. Results
Estimating the stochastic frontier model
with varying coefficient models indicated
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and residuals, respectively. For compari-
son, the standard growth accounting
model has the following form:

that the return to scale changed slightly
until 2013. It seems that the return to scale
decreased until 2012 and then increased
and reached a constant return to scale
(Chart1).

1390 1392 1394 1396 1398

Chart 1: The return to scale trend in Iran's food industries, 2003-2019

In the next step, the results of technical ef-
ficiency (TE) showed that the average TE
of Iran's food industries is 78.4%, which is
21.6% away from the efficient frontier. At
the leading edge, the level of efficiency has
gradually increased and reached 93.8% in
2019. Technological progress has also in-
creased slowly annually and has grown by
an average of 0.3%.

Iran manufacturing Industries' value-
added growth accounting findings from

applying a new growth accounting ap-
proach show that the average contribution
of inputs to growth (ignoring technology)
is %74.3. The contributions of capital and
labor are 53% and 21.3%, respectively. The
ratio of these inputs in standard growth
accounting is 94.8% and the average
value-added growth is %6.7.

The results also show that the average
ratio of input-embedded productivity in
the growth of industries is about 8.1%. The
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contribution of capital-embedded
productivity is 2% and the contribution of
labor-embedded productivity is 6.1%.
Therefore, technology is more manifested
in labor. The IFP-free productivity ratio is
21.9%, which is due to two factors of tech-
nical efficiency change and technological
progress.

4. Conclusion

This study aims to answer the question of
how technology contributes and what role
it plays in the production of manufacturing
industries. There are two approaches to
answering this question: using standard
growth accounting or new growth ac-
counting. Using endogenous growth the-
ory and the induced innovation theory
with the benefit of the stochastic frontier
model with varying coefficients allowed
changing the quality of inputs in the
growth accounting method. The growth
accounting method outperforms standard
growth accounting because it allows mon-
itoring the importance of technology
through which the technology affects
growth from two paths of impact on inputs
(labor-embedded and capital-embedded)
and input-free productivity.

Aigner, D., Lovell, C. K., & Schmidt, P. (1977).
Formulation and estimation of stochas-
tic frontier production function mod-
els. Journal of econometrics, 6(1), 21-37.
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coefficient models. Journal of the Royal
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New growth accounting is adopted to
study the economic growth of Iran's man-
ufacturing industries using a balanced
panel of 17 ISIC two-digit code food indus-
tries from 2003 to 2019. Results show that,
on the one hand, labor is complementary
to capital in the production process, which
is consistent with the induced innovation
theory, and on the other hand, there is an
increasing trend of returns to scale, which
is consistent with the endogenous growth
theory. The decomposition of the value-
added growth showed that inputs (capital
and labor) still play a dominant role. How-
ever, part of their contribution to the
growth of added value is because of the
presence of technology. The findings
showed that technology has been mani-
fested more in the productivity of man-
power and work-augmenting technology
has made an important contribution to the
growth of the added value of Iran's manu-
facturing industries. The new growth ac-
counting method showed that technology
impacts input productivity (capital and la-
bor) and plays an important role in input-
free productivity.
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