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Executive summary

Intensified competition in the input market can yield significant advantages for firms'
competitiveness. A greater abundance of intermediate inputs can grant companies enhanced
access to cost-effective, high-quality, and technologically advanced resources, as well as a wider
spectrum of input options. Consequently, this increases the likelihood of companies diversifying

their product offerings and enhances their overall product quality.

Intermediate input can take different forms. In the context of the food industry, inputs
commonly refer to raw agricultural materials. Nevertheless, it's important to note that the
managerial skills of employees and the organizational capabilities of firms can also be seen as a
form of intermediate input. This study aims to explore the connection between imported inputs
and the performance of food companies, with a primary focus on productivity and export
activities. This research objective is addressed from both theoretical and empirical perspectives,

encompassing four key contributions, one in each corresponding chapter.

The first chapter introduces a novel trade model in which the quality of food products depends
on the quality of agricultural inputs, and companies vary in terms of their labor-augmenting
technological processes. This contribution provides evidence that a reduction in input prices
yields several effects: without trade, less productive firms may exit the market, leading to
improved overall welfare through lower final product prices and more efficient resource
allocation. Additionally, when labor productivity is high, and intermediate product costs
constitute a substantial portion of total expenses, high-productivity companies may choose to
produce lower-quality goods under certain conditions. Furthermore, lower tariffs on high-

quality inputs offer greater advantages to less productive firms.

The second chapter delves into the impact of increased imports of intermediate inputs on both
the quality of exported products and the diversification of the range of final goods exported.
This analysis draws upon comprehensive trade and firm-level data from Italy, spanning the
period from 2012 to 2020. The research uncovers a robust and positive correlation between the
diversity of imported intermediate inputs and the quality of exported products. Furthermore,
the findings suggest that the influx of imported intermediate inputs has a favourable impact on

the variety of final products exported.
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The third chapter explores how a company's quality policies influence its export performance.
The commitment of firms to product reliability and safety is assessed by examining the presence
of quality management personnel, utilizing employee-firm-level data from French
administrative sources. The study reveals that companies employing quality management staff
tend to achieve greater market penetration and export larger quantities, particularly in markets
with stringent standards, including heightened sanitary, phytosanitary, or technical

requirements.

The final chapter sheds new light on the export activities of companies in the Central Eastern
European region. This study provides insights into how firms conduct exports in a relatively
underexplored region, underscoring the significance of considering product-specific factors. The
main results suggest that firms with foreign parent firms are more likely to survive in terms of
trade duration. Moreover, the level of income of the partner country, neighbouring countries,
regional trade agreements (RTAs) increase the duration of trade at the product-firm level. In the
full model, controlling for product- and county-level fixed effects, distance reduces the

probability of survival, while the EU membership per se has no effect.

Overview

Product quality is a core element affecting food firms’ success in the export markets. Among the
different determinants of product quality, the trade literature has highlighted agreements on
trade in food products, quality standards or lower food trade costs. An additional channel that
can positively affect product quality, and more in general firms’ export competitiveness is
represented by intermediate inputs. More competition in the input market allows firms having
improved access to lower-priced, higher-quality/technology embodied inputs, as well as a
broader range of inputs. This increases the likelihood of firms manufacturing and selling more
diverse or new products, as well as impacting their quality. Intermediate inputs in the food
sector typically refer to raw agricultural products. However, the managerial skills of workers and
firms’ organization can also be thought of as an intermediate input. This study aims to assess
the relationship between imported inputs and food firms’ performance, mainly in terms of
productivity and export activity. The objective of this study is investigated both from a

theoretical and empirical perspective in four main contributions, one in each corresponding

Qe
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In the first chapter, a new trade model is presented in which firms take the distribution of
quality-adjusted price of input as given, the quality of food product depends on quality of
agricultural inputs, and firms differ in the labor-augmenting technological process. This
contribution demonstrates that a reduction in input prices has several effects: it encourages less
productive firms to exit the market, leading to improved overall welfare through lower final
product prices and a more efficient allocation of resources. Additionally, when labor productivity
is high and intermediate product costs make up a significant portion of total expenses, high-
productivity firms may opt to produce lower-quality goods under two conditions: (i) when the
price of high-quality input, adjusted for quality, is relatively high, and (ii) when consumer
preferences for different product qualities show limited variation. Furthermore, lower tariffs on

high-quality inputs provide greater benefits to less productive firms.

The second chapter investigates the impact of increased imports of intermediate inputs on both
the quality of exported products and the diversification of final goods exported. This analysis
uses comprehensive trade and firm-level data from Italy spanning the period from 2012 to 2020.
The research reveals a robust, positive correlation between the variety of imported intermediate
inputs and the quality of exported products. Moreover, the findings suggest that the influx of
imported intermediate inputs has a favorable influence on the range of final products exported.
This implies that by gaining access to a wider array of intermediate inputs, local firms engage in
innovation and introduce new types of products. These results underscore how product
enhancement, facilitated by the quality inherent in imported intermediate inputs, enhances the

overall export performance of Italian enterprises.

The third chapter explores how firms' quality policies impact their export performance. Firms'
commitment to product reliability and safety is captured by examining the presence of quality
management personnel, using employee-firm-level data from French administrative sources.
These data are then combined with French customs data that provide information on export
values and quantities, broken down by firm, product, and destination. The study reveals that
companies employing quality management staff tend to have greater market penetration and
export larger quantities, particularly in markets with stringent standards (including higher levels
of sanitary, phytosanitary, or technical requirements). Overall, the research underscores the

significance of "quality investment" by agri-food firms in determining export success. It
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highlights that product quality extends beyond consumer perceptions of differentiation and
emphasizes the critical role of product traceability and reliability in enhancing a firm's

competitiveness, particularly within the context of global value chains.

The last chapter sheds new light on the determinant of export duration of companies in a region
that has received relatively little attention in previous studies. The Central Eastern European
region, owing to its distinct historical background, exhibits unique market development trends
compared to Western European markets. Notably, the study employs comprehensive data at
the firm, product, and export destination levels for an entire country, a novel approach. This

enables the analysis to delve into the variations in how different products influence firms' export

duration.
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Chapter 1

Input Trade Liberalization, Product Quality, and Welfare

Carl Gaigné*, Bruno Larue **

*INRAE, SMART, Rennes, **Université Laval, Canada
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SUMMARY

In this paper, we provide a new trade model in which firms take as given the distribution of
quality-adjusted price of input, the quality of food product depends on quality of agricultural
inputs, and firms differ in the labor-augmenting technological process. It follows that the the
share of expenditures on agricultural products in the total costs increases with labor productivity
and there is no perfect correlation between quality and productivity, in accordance with
empirical evidence. Without trade, a lower input price favors the exit of firms and raises welfare,
due to lower prices of final products and a better allocation of resources. In addition, we find
that, under free trade, high-productivity firms may produce low-quality product when the
quality-adjusted price of high-quality input is relatively high and when the appreciation for
vertically differentiated products by consumers is low. Our analysis also reveals that lower tariff
on high-quality input increases the average quality of final products, but decreases the average

productivity. As a consequence, the effect of agricultural trade liberalization may be ambiguous.
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INTRODUCTION

Numerous studies show that the quality of food products is a significant driver of market share
in food markets (Crozet, Head, & Mayer, 2012; Sexton, 2013; Emlinger and Lamani, 2020;
Raimondi, Falco, Curzi, and Olper, 2020; Duvaleix, Emlinger, Gaigné, & Latouche, 2021; Curzi and
Huysmans, 2022). Empirical evidence document also that the quality of food products depends
on agreements on trade in food products. Stricter quality standards or lower food trade costs
imply quality improvments (Curzi and Pacca, 2015; Curzi, Raimondi, and Olper, 2015; Curzi,
Schuster, Maertens, and Olper, 2020); Fiankor, Curzi, & Olper, 2021; Disdier, Gaigné, and
Hergelegui, 2023). However, there are very few studies on the impact of agricultural trade
liberalization on food industry and welfare while the quality of food products depends on quality
of agricultural raw materials. For example, the quality of the wine is directly linked to the type
of grapes and wheat quality plays important role in the quality of the bakery products and pasta.
In this paper, we study the impact of lower trade costs of agricultural commodities on quality of
food products, trade, and welfare when food product quality depends on the quality of

agricultural inputs.

The production of quality has been modeled in three different ways in trade theory. First, higher
quality imply not only more production factor inducing lower physical productivity and higher
marginal cost, but also more investments implying higher sunk cost (Gaigné and Larue, 2016).
Second, firms can be heterogeneous in their ability to produce quality (Hallak and Sivadasan,
2013; Disdier, Gaigné, and Hergelegui, 2023; Macedoni and Weinberger, 2022). Third, quality of
final goods depends on the quality of inputs which imply a higher cost through a higher input
price (Verhoogen, 2008; Kugler and Verhoogen, 2012). In the latter approach, the technology is
assumed to be supermodular, implying complementarity in the quality of inputs. In other words,
higher output quality requires high quality of all inputs. In addition, firms are assumed to face
upward-sloping worker quality-wage schedules and agricultural raw material quality-price
schedules. Hence, the price of inputs increases with their quality. Higher-quality workers must
be paid higher wages and farmers supplying higher-quality agricultural products must receive
higher prices. In this approach, firms strategically set labor and raw material prices. It is expected
that exporters exhibiting higher productivity pay higher input prices, sell goods that are of higher

quality, have higher market shares, and export to more destinations (Tseng and Sheldon, 2015).
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Figure 1. Bivariate distribution of productivity and quality (French food firms)
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Considering the approach developped by Verhoogen (2008) and Kugler and Verhoogen (2012),
in which product quality depends on the quality of inputs, in food trade models is a promising
research area. However, in this approach, we identify three limits. First, the technology of quality
production implies a perfect correlation between quality and firm productivity. In Figure 1,
French data show that there is no perfect correlation between quality and productivity in the
food industry. It is hard to imagine that heterogeneity in ability to produce quality is sufficiently
large to explain that high-productivity firms may produce low-quality products. Second, this
literature assumes that firms strategically set raw material prices so that firms can manipulate
the quality-adjusted price of input. Such an assumption is not in accordance with empirical
evidence on some food industries. In some food industries, firms do not manipulate the prices
and quality of inputs through their individual choice. For example, the price of wheat, one of the
most commonly traded commodities, is determined by supply and demand factors which are
exogenous to each processor (energy price, population and income growth, and climate and
political factors). In addition, the quality of agricultural products depends on climate factors
which vary across countries. Third, the share of expenditures in input is independent of firm
size/productivity in this type of framework. Empirical evidence reveals that the share of
expenditures on inputs in total costs increases with food firm size and labor productivity

(Chevassus, Gaigné, and Le Mener, 2013; Gaigné and Le Mener, 2014).
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As a result, we need a new trade model in which food firms take as given the price and the
quality of agricultural raw material, the quality of inputs varies across countries, and input
demand is not homothetic to study the impact of lower agricultural tariff on trade, product

quality and welfare. This is the objective of this paper.

We show that a lower input price favors the exit of low-productivity firms and raises welfare,
due to lower prices of final products and a better allocation of resources. In addition, as the
share of share of intermediate products in the total costs increases with labor productivity, high-
productivity firms may produce low-quality product when (i) the quality-adjusted price of high-
quality input is relatively high and (ii) the appreciation for vertically differentiated products by
consumers is low. Furthermore, low-productivity firms gain more from lower tariff on high-
quality input. Hence, contrary to Kugler and Verhoogen (2012), there is no perfect sorting
between quality and productivity and there is no a priori on the relationship between a firm’s

production scale, input productivity and product quality.
OBJECTIVES

We need a new trade model in which food firms take as given the price and the quality of
agricultural raw material, the quality of inputs varies across countries, and input demand is not
homothetic to study the impact of lower agricultural tariff on trade, product quality and welfare.

This is the objective of this paper.

METHODS

The Model
We consider an economy with J countries index by i (origin country) or j (destination country), K
sectors producing a final differentiated good indexed by k. Each country is endowed with a mass

L of identical agents supplying one unit of labor.

Each industry uses two production factors: labor and an agricultural input. Labor is
internationally immobile and mobile across sectors within a country while the agricultural input

can be sourced from different countries and its quality is country-specific.

@)fE!

Preferences and demand:
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Consumers have identical Cobb-Douglas preferences over differentiated products, given by
K «
k
v=[]U,
b=

1

where U is a strictly increasing and strictly concave upper-tier utility function that is twice

continuously differentiable in all its arguments and ¢, is the standard expenditure shares with

Zk o = 1. We assume that sector 1 produces the numéraire (p, =1) under constant

1
returns to scale and use labor as single production factor. The numéraire is a non-tradeable good

produced in all countries. Each unit of labor in sector 1 in country i produces W, unit of

numéraire. As labor is freely mobile across sectors, the equilibrium wage rate is W, .

The utility resulting from the consumption of each differentiated good is given by

U, = j; 2ku(v)dv (1)

where v denotes varieties consumed, given that Qk is the set of available varieties in the country.
Hence, as in Dixit and Stiglitz (1977), Krugman (1979) and Zhelobodko et al. (2012), we assume
that preferences over the differentiated product are additively separable across varieties. We
assume Jdu(v) / dz(v) > 0 and O*u(v) / dz(v)* < 0 where z(v) is the quantity of varieties

consumed by consumers. Clearly, consumers exhibit a preference for variety, but we also

assume that there is vertical differentiation and that they value quality. Let 6(v) be the quality

of product variety v. Product quality is perfectly assessed by all purchasers and

du(v) / 90(v) > 0, O*u(v) / 90(v)* < 0 and O*u(v) / dz(v)06(v) > 0. For example,

u(v) = [0(v)]" [y(v)]’

with 3,~4>0.

Consumers maximize utility subject to the budget constraint given by ij]. = ZEjk = E'].
k

with B, = f p(v)z(v)dv the expenditures for sector k varieties by consumers living in
Q
it
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countryjand ij is the set of varieties available. The optimization generates demand functions

conditioned on price, revenue and quality. These demand functions can be inverted and

expressed as price functions conditioned by the volume of product marketed and by product

quality:
p = p(0,7) (2)
It is assumed that
Y. Op. 0. . Op, ’p
efv)= - —L €(0,1), gj(v) =L — > 0,and —2— <0
v p.. Oy p.. 00 00 0.
ij,k i,k ij,k ij,k i,k i,k

as well as

2

o°p
0’p /0x* <0 0’p /0y’ <O0,that <0.
p/0x ’ p /0y 0o

The cross-effect implies that the increase in price from quality upgrading is reduced when the

volume is increased. In essence, this means that quality is most valued when it is scarce.
Entry and trade costs:

As in Melitz (2003), a firm must pay a sunk cost fe to draw a productivity. After observing this

productivity the firm withdraws if its productivity is too low to be profitable or else pay a fixed

cost fl.j . to be able to serve country j when the firm is located in country i. To ensure that all

active firms operate in their domestic market, we assume that f“. P < fijk (we exclude the case

where firms export and do not serve its home country). All fixed costs are in terms of labor units.

Input trade cost is Ti(n) =1+ TZ]TZ(n) >1 where TZ is an input tariff (regardless of the
origin country levied by country ) and Tl(n) is an iceberg trade cost which is specific to each

input variety imported by firms producing in country /.

Market structure and technology:

In each industry, there is a continuum of downstream firms producing under monopolistic

competition, taking input prices as given. Each firm supplies a single differentiated variety v and

Qe
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each variety is produced by a single firm. Note that the quality of each variety can vary across
countries.

The production y of variety v requires two production factors, labor ( and agricultural products

m used in fixed proportions. Agricultural inputs can be sourced from a continuum of domestic

and foreign countries and are combined to labor according to:

y,(v) =min n M (v),0l (3)

where
]I/uk

M) = [§,Im, @)]"dn

is a CES input-quantity aggregator, ¢ is labor productivity and fk is the productivity of

agricultural aggregate. We consider that labor productivity ¢ differs across firms, while £ is
exogenous and identical for all firms. Hence, productivity shifter is not factor neutral, unlike
Melitz (2003), and affects the allocation of expenditure across inputs. The fixed proportion
assumption entails that labor demand be ¢ =y /¢ andthat M = y / £. The fixed proportion
technology is realistic for many processed agricultural products, foods and beverages like meats,
dairy products, bakery products and alcoholic beverages. Furthermore, the Leontief technolgy
can be seen as an approximation of a CES aggregator y = [(I / ¢)" ™" + (M / n)" ")/

with an elasticity of substitution close to zero.

It is easy to show that the elasticity of ouput size to a change in input quantity is

_m (v) dy(v) _ o _
¢ (v)= o 8m—n(v)—§k7n[mn(v)/1\/[k(v)] with f ¢ (v)dn =1.

We now discuss how the product quality is determined. We assume that inputs differ in quality.

The quality of input n determines the quality of variety v according to a function Hk (v) = qﬁ(mn)

which is homogenous of degree zero in m, which impliesznmn¢n20 with

qﬁn = 89(1}) / 3mn . We consider that the following CES input-quality aggregator:

Qe
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}1/ P

0. (v) = [f s (v)g(n)™dn
(4)
with p, € (0,1) and s, (n,v) = m,(n,v) / fmk(n, v)dn the share of the quantity of input n
in the total quantity of inputs (in tons for example). Thus, product quality 8(v) is a weighted
mean of quality of agricultural inputs. If all inputs ehxibit the same level of quality ¢(n) =g

then Hk (v) = ¢ regardless of the quantity of inputs. In addition

_m, () 90(v) _ s,(v) Ctaor] wi 3
o (v) = B) (0 5 (g, = [6@)| with [o,(dn=0

which is positive if the quality of input n is higher than average quality of inputs. It is easy to see
that Qk(v) is bounded by the lowest and highest input qualities. This happens when only the

lowest or only the highest quality inputs are purchased.

Hence, we have

1= )/ 1

000 = 52 = € O /][ 6, 00 n]

Q>
3

and

C,(0) =&, ls,]" / [&,[s,]d

Demand for input:

Since price depends on product quality, the demand for input n is such that the firm maximizes

pmk(@ij’k,yij’k)yij’k — ICW(U) with IC’Z.j’k(v) = frnmijﬁn(v)dn under the physical constraint

/
Torin = T [f Ekn ()] dn] holding fixed output size. In this context, we obtain

1/,

Talyx (V) /1,
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with

£k,n = k,n

R

sothat IC, (v) = c(r,, &, )7, (v) with

~ ~ () Hy /(=)
C(Tn’gkm) = lf 5k,n Tn o dn /nk

‘,(N}c 71)//%

Profit and choice of quantity and quality:
We refer to a given firm by its labor productivity. Assuming agricultural inputs and final goods

are traded, the profit of type-¢ firm is given by 7Tik(<,0) = Zj Wijk(gz)) where

ik (p) = Dy (eij,k’ yij,k)yz‘j,k - Oz‘j,k () — wi«éj,k
with

Oij,k () = wigij + f UL (v)dn ’eij,k = TiwYijn /¥,

Firms set m., maximizing its profits considering the technology of physical roduction and the

technology of quality production. The first order conditions are:

om,(0) 0y, (v) o) W, T

am (o)~ om0 SO R o =
av:—sn(v) P —10(v)|”

)= e @)~ ) }
or, equivalently

Or,() [p,, (0, L&, (0) () ol (1)

’ = % & d 6 o (v)|——~ v)—r <0

om, (v) m (v) C" +1—6y(1)) (V) m (v) W)= <

Qe
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multliplying by M, the first order conditions associated with mn(v)and summing the

expressions yield

2, @)y, WL — & 0] = C,, ) and 7, () = p,, (1), ()=, (0)

Note that output size Yiik is such that the marginal cost equals to the marginal revenue, given
by p,,(v)[L—¢,(v)] in equilibrium. Then, the marginal cost is equal to average cost
C,.(v)/y,,(v) sothat

9C,(v)

— =T

dy,,(v) "

ICZ,],(’U) n ﬁ

— with IC (v) = | rm_ (v)dn
Tij,kyij,k ('U) 2 ! f ”

n

Using the implicit function theorem imply 6yijk / 0¢ > 0 and more productive firms set lower

prices, all else equal.

Notice that the foc can be rewritten as follows

v wT
= p(Wl+e Z, ——=|-r <0

&) 0,0
L+¢,(v) ¢, (v)

The demand for an input is positive if

anl—i—
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rm, (v) _ Py (), ()1 + e (V)]
G, (v) = CI) e

g,(v)
¢, (v)+ T%(U)%(v) (6)

Product quality upgrades with lower output tariffs and trade costs as in Amiti and Khandelwal

(2013).

Since firms may sell in J countries, their total production cost can be written as follows:

=> ;Z +frnmn(v)dn] (6)

The marginal cost of production ¢, k(v) is constant, but it varies across firms depending on their

C. . (v)

ik

labor productivity ¢ as well as across sectors and sources. We dropped index j because we will
show below that the the intermediate input n’s intensity 8, k(n, v) is unaffected by destinations.
As a result, the marginal cost of production does not vary across destinations. Note also that

the landed price of input n @k(n) is equal to the price received by the input suppliers Tk(n)
times trade costs T .(n).

The firms select a level of production for each destination and an intensity of material inputs to

maximize their profit. The first order conditions are:

07 (9) _ Oy | Pus , s OPus , Yuw OPus P [O0 | 9| o o)
ik —
amij,k amij,k tij,k tij,k ayij,k tz‘j,k agz‘j,k amij,k 8mz‘j,k SO
where
9y, ,(v) y,]k( v)  1,(n) [mik(n, v)]"
amij7k( ) ) n v fnk n )]ﬂkdn

multliplying by m, the first order conditions associated with Sk and summing the expressions

yield
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Note that output size Y is such that the marginal revenue equals to the marginal cost in

equilibrium, then the marginal cost is equal to the average cost:

om, (n,v) f?“i)k(n)mij’k(n, v)dn
f?"ik(n)—d
ijk yij,k
Using the implicit function theorem imply (93/2.],1C / 0@ > 0.and since the latter is decreasing in

productivity, it follows that more productive firms set lower prices, all else equal.

RESULTS AND DISCUSSION

Case with no input trade (benchmark case)

Under autarky, the profit function of each firm producing in country A is given by
T=pYy—ry / E—y / (. Firms use a Leontieff technology and process a single agricultural
product, which is produced in the same country. Using the inverse demand function

u(v) = [0(v)]"[y(v)]"? and 0 = q,, profit maximization implies:

r 1
_A_|__

p=2
§

(8)

Under autarky, the equilibrium price is equal to the marginal cost (7, /E+1/p) times a

constant (equals to 2) and it decreases with productivity. Using (8), the output supply and the

profits are given by

B o)
Y716 2(@)2
(€ +7,0)°(P)
3B -
I, = —q’;‘ 1, TA] (10)
1602 (¢ &

Although the results hold for any distribution of labor productivity, we use a specific
parameterization for this distribution to facilitate the computations of analytical solutions. In

particular, it is assumed that the unit labor costs 1 / @ = c follows a Pareto distribution with

a high costbound 1 / ¢_. = € and shape parameter k > 1:

Qe
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. k
G(c) = [:] =

C

k

Puin | 4 g(c) = ke " (11)

%)

The shape parameter k indexes the dispersion of unit labor cost draws. When k = 1, the cost
distribution is uniform on [0,¢]. The relative number of low-cost firms decreases when k
increases. The productivity distribution of surviving firms is also Pareto with shape k. More

specifically, we have

"1 Eq)&p
U = f—y gle 54 g[J)\Ilg(c)dc and, thus,
Eq?’\ é r -1
U’ = c+ -2 g(e)de
AR

To gain some insights, we set k=1,

-1
3B ) () [
HA_?[”&] El[c+§] 1[5]

The cutoff é is such that I1,(¢) = f : or, equivalently,

oY
3FE . _ A
ocf 4 é’ 5 §

-1
whereai>0 and %:l In [c+ﬁ][ﬁ] —C[TA
dc 87”,4 5 5 £ E

-1
(12)

-1
<0

Indeed Oh, / dry = Owhen ¢ =0 and 82hA / 0cdr, <0 for all ¢> 0. Hence,

0¢ / Ory > 0. In other words, as in Gaigné and Le Mener (2014), a lower input price favors

the exit of firms. This result is due to the fact that the share of intermediate products in the total

costs 'A%A /(TA:BA +1 / SO) increases with an increase in labor productivity. Indeed, the
elasticity of the output price to a change in the input price increases with labor productivity. In
other words, a lower agricultural price leads to a higher decrease in the price of the final product
produced by high productivity firms which, in turn, leads to reallocation of demand from low

productivity firms to high productivity firms. Then, due to the fixed costs of production, firms

Qe
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need a certain level of sales to make profits. The shift of market shares away from the least
productive (and least profitable) firms forces some of these low productivity firms to exit the
market. Hence, reducing agricultural prices can lead to fewer competitors that process

agricultural primary products and improve the market share of more productive processors.

The welfare is given by V = 2W with

—1/2
o
VR F | Y PN (Y
2 (2¢)"? 3 3

It is staightforward to check that A V' / drA < 0. Lower agricultural price increases welfare, as

expected.

A two-country model of input trade

We now consider two countries, say A and B. Each country produces a single type of input.

Without loss of generality, the quality and price of input produced in country B are higher:

AT =7“B—T’A>0 and Aq:qB—qA>O
Three cases arise: (i) firms find it optimal to purchase exclusively the input produced in country
A. In this case, one-way trade occurs and firms in country A do not exercise the option to engage
in input trade. Thus, firms in both countries supply the lowest product quality. (ii) Firms source
the inputs from the domestic country and the foreign country. Thus, product quality achieve an
intermediate level in both countries due to two-way input trade. (iii) firms purchase exclusively
the input produced in country B. Thus, one-way input trade emerges and firms in both countries
supply the maximum product quality. The choice of firms to import or not depends on their

productivity and the relative value of the parameter associated with the value on quality by end

users.

First order conditions (07 / Oz, < 0and Om / Oz, < 0)imply

1 YAz
pE+y| gL ——t | -
yl2 qm, +q,m,

<0
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and the second order condition requires that 0 < v < 1 /2. Combining (Om / 81:A = 0and
or [0z, =0 ) implies p = O(A /fyAq). As expected, prices increase with product
quality. The choice of firms to import depends on their productivity and the relative value of

quality-adjusted price of input (7, /¢, and 7, / q,,).

Assuming an interior solution (z ,,z, > 0 ), the demand for input A is

A, qp-2p7A, 1
2007, @

2(1-27) A2 B2
A lp(rgay —r495) — SAqF v

Ty =

wherez, > 0if v < v, = (A, /15)/[2(4, / ag)] and ¢ > ¢, with

26747,
A qp-2r57A .

YA

The expression of the demand for input B is

1 qAAT-2fyrAAq

@ 2674,

(12 B A0
A [p(rga, — m4a5) — §Aq ]2 v

Ip —

where 2, > 0 if v > (A, /r0)/ (24, / a4) = vp or ifyp>y and ¢ < pp with

284,
ApA 291 A

¥B

Notice thatif Iy / T, > qp / q4 then y5 > v, >1/2 , otherwise 1 /2 > v, > 75.1In
addition, forall v <1 / 2,

2y(1 — 24)¢AA,
a A, 29r,\A, ATqB—27rBAq

>0

$p — Py =
High productivity firms may produce low-quality product. To sum up

Lemma 1. If 13 /qB > Ty /qA, firms purchase input A and input B if and only if
v, < @ <@g while firms purchase exclusively input A (x, > Oand x, = 0) if and only if
@ > @p and firms purchase exclusively input B if and only if o < . If Iy /qB <1y /qA

, firms purchase input A and input B if and only if ¢, < ¢ < ¢pand v < vy, while firms
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purchase exclusively input A (z, > Oand T, = 0)ifandonly if ¢ > ¢p and v < ygand
firms purchase exclusively input B if and only if ¢ < @, and v < 7y or 7y > v,.

As the share of intermediate products in the total costs increases with labor productivity, high-
productivity firms in country A may produce low-quality product when (i) the quality-adjusted
price of high-quality input is relatively high and (ii) when the appreciation for vertically
differentiated products by consumers is low. As output size increases with productivity,

regardless of the type of firms, large firms have a high productivity, and may produce low-quality

varieties.

Case wherey > v,

When v > 74, all firms operating in the market source exclusively the inputs from country B,

regardless of its productivity. In this case, we have

R2 2y 2 r 1
xé: quf AQandpﬁ:Q—B—i-—
16(¢ + rp0)* (U 4) £ v
so that
3R r) 1 r r
Hg = —[c—l— ﬁ] — ln[éB + i] — ln[i]
2 §) ¢ § §

As rp>T1y, éB > ¢ . Asthe share of x-input costs in total costs increases with productivity when

firms use a single type x-input (see Section 3), output prices increase at a higher rate for more
productive firms when x-input price rises. Given that total market size E is fixed, the market

share of the more productive firms decreases and, in turn, new firms enter the market.

Proposition. Assume that v > 7y ,. Input trade openness implies more producers in the

importing country A and firms select the maximum quality.

When the appreciation for vertically differentiated products is relative high, all firms select the

maximum quality ¢ under free trade. In this case, a shift from autarky to free input trade

corresponds to better product quality, more varieties and higher prices (as 7, — 75) in

country A . Under these circumstances, the real income increases provided that (i) the fall in

@)fE!
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average productivity is not too high (productivity cutoff falls) and (ii) the quality-adjusted price
of high-quality input is not too high.

Case where v < v,
Under this configuration, firms select the inputs according to their productivity. The more

productive firms (¢ > Yy ) purchase exclusively the low-quality input while the less productive
firms (¢ < ¢, ) specialize in the high-quality products by sourcing only from country B. The level

of product quality supplied by firms exhibiting an intermediate productivity level (¢ & (cpA, goB)

) is given by
2898, |1 195 — 10,
= -+ =0,, €(q,,

with 96, , / 0p < 0 and

00,5 _ 2AE+7p0) Al 2B, e)
dry  (1-29)A7 dry P(1-27) A7

for firms with ¢ € (goA,goB) . Two comments are in order. First, the more productive a firm is,

the lower its price and product quality. Second, a shift from autarky to two-way input trade, the

average product quality in country A increases while that of country B decreases.

Proposition 2: Starting from free input trade, a tariff on input B or a subsidy on input A by
country A decreases the number of firms producing goods of intermediate quality, decreases the
number of firms producing the highest quality, and increases the number of firms specialized in

the lowest quality increases.

Proof: Conditions supporting production of intermediate quality varieties in lemma 1 identify

productivity bounds. It is straightforward to check that Oy / Ory <0, Op, [/ Ory <0,
and O(py / ¢,)/ Org < 0. A tariff on input B lowers both @,and @, but the effect is
strongest on @,. Both bounds have the same numerator. The impact of an increase in I3 on
the denominator of @, is ¢,(1—27v)+ 2vg, > 0 which is larger that the increase in the

numerator of @, : 0, >0. When I, increases, both productivity bounds increase, but @,

Qe




BA‘I ‘Model @

ri-food trade modelling for policy analysis

increases by a larger amount than @5 . The derivative of the denominator of ¢, with respect
to I is =0g while for @ we have —(1 —2v)q, —2vq, < 0.
Corollary. A rise in tariff on input B or in subsidy on input A reduces the average product quality

in country A because the number of high-quality and intermediate-quality firms decreases and

the product quality supplied by the latter decreases.

Using the expressions of x4 and xs, we can rewrite the level of output for a intermediate-

productivity firm located in country A:

—2(1-7)
I ) il 2 200, | Ty — T
B =

16(04)? A, ¢ €A,
whereas the output supply by low-productivity and high-productivity firms are expressed as
follows

E2q 52 2 4 E2q 52 2
Yy = and yp =

16(S + ry0)* (W) 16(€ + rgep)* (W4)?
It appears that production increases with productivity in equilibrium, regardless of the type of
firms. Hence, large firms have a high productivity.

Equilibrium prices are given by

ro 1 no1
§ o

2 1 r.q r.q
A A1B B1A A
, ——__|_—, d _2
PAB 1 9 an pB_

q
for type-AB firms. Some standard calculations show that p > p%_ > p = p in equilibrium.

Thus, input trade openness in country A increases its average price.
Note also that output prices decrease with productivity for all types of firms and increase with
~ only for type-AB firms. The equilibrium price can be rewritten as follows

2(1-y)oC oC 1 l_|_/rAqB_quA

= with =
Py = 1-2y Oy oy 1-7l¢ EA

q

where we have used Om / Oy = 0. Arise in y increases the markup as well as the marginal

cost of type-AB firms. The markup for the other firms does not depend on ~ as the product

Qe
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The operating profits are equal to

2 ~(1-29)

1-2v o E’ qu l + Tap — "594
v ) 8

A A
_ PaVan _

2

A
HAB

\IJA )2 AT 30 SA

q

for the type-AB firms and

4 3B (1 ”_A]_l i 3P (1 @]_1
a6 le € e le ¢

for the type-A firms and type-B firms, respectively with Hﬁ > HﬁB > Hg

Arrise in the tariff on input B reduces the operating profits of all type-B firms (8Hg / Ory <0

) forcing the lowest productivity type-B firms to exit (as 62Hg / OrgOp > 0) and the highest

productivity type-B firms to become type-AB firms. The number of type-B firms fall. Regarding
type-AB firms, the effects of tariff on input B depends on their productivity. The lowest
productivity type-AB firms remain importers and their operating profits decreases while the
highest productivity type-AB-firms see their profits increase. Indeed, there is a reallocation of
demand from the low-productivity firms (type-B and type-AB) to more productive type-AB firms
because their relative prices improve. Indeed, as shown in Appendix B, the cost share of input-
B of type-AB firms decreases with their productivity. Some of them cease to import input B and
become type-A firms. Simarly, type-A firms enjoy higher profits because of a reallocation of

sales.

Therefore, low-productivity firms in country A gain more from lower tariff on high-quality input
as low-productivity processors exclusively buy high-quality input. As the fall of price is higher for
low-productivity, it yields a reallocation of sales from high-productivity firms to low-productivity
firms in country A. Therefore, the effects of lower agricultural tarif on real income are

ambiguous. If average quality increases, the average productivity decreases (and vice-versa).

CONCLUSION

In this paper, we provide a new trade model in which firms take as given the distribution of
quality-adjusted price of input which implies the demand for input varies with firm

productivity/size and there is no perfect correlation between quality and productivity. We find

that the share of intermediate products in the total costs increases with labor productivity, in
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accordance with empirical evidence. Without trade, a lower input price favors the exit of firms
and raises welfare (due to lower prices of final products and a better allocation of resources). In
addition, we show that, under free trade, high-productivity firms may produce low-quality
product when the quality-adjusted price of high-quality input is relatively high and when the
appreciation for vertically differentiated products by consumers is low. Our analysis also reveals
that lower tariff on high-quality input increases the average quality of final products, but
decreases the average productivity. The effect of agricultural trade liberalization may be

ambiguous.
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APPENDIX

Lemma 3. The ratio of costs of input A (resp. B) to total cost increases (decreases) with labor

productivity when firms source its inputs from both countries.
Proof. The ratio of costs of input A to total cost s, is given by

e, B r_AArqB—QrByAq —27§ch
. Tdy-q,T, + §ch op
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SUMMARY

More competition in the input market contributes to improved access to lower-priced, higher-
quality/technology embodied inputs, as well as a broader range of inputs. This increases the
likelihood of firms manufacturing and selling more diverse final products. In this paper, we

examine the impact an increase in imports of intermediate inputs has on the quality of exported
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products and the diversification of exported final goods, uti- lizing detailed trade and firm-level
data from Italy in the period 2012 to 2020. We finda strong positive relationship between the
variety of imported intermediate inputs and the quality of exported products. Furthermore, our
analysis indicates that imported intermediate inputs positively affect the scope of exported end
products. The results suggest that by acquiring a greater choice of intermediate inputs, local
firms innovate and create new types of goods. The findings show that product upgrading
supportedby quality inherent in imported intermediate inputs improves the overall export per-

formance of Italian enterprises

INTRODUCTION

In recent years, food-quality characteristics demanded by consumers have expanded to include
not only taste, appearance, and convenience, but also dimensions such as the food production
process and its impact on the environment and food safety. At the international level, the
demand for higher food quality has translated into a setting of food-quality standards, both
public and private, with the potential to affect trade flows (see Li and Beghin 2012).
Consequently, firms in the food industry have adopted vertical product differentiation strategies
as consumers have become less sensitive to price. The demand for food quality has also meant
that firms producing quality-differentiated food products have increased their demand for
intermediate agricultural inputs with the characteristics required to meet relevant product-
quality specifications. The relevant characteristics required to meet consumer expectations and
food quality standards are often embodied in the inputs used in the production processes. Firms
may benefit, for instance, from importing new higher-grade varieties of intermediate goods in
order to improve the quality of an existing product, thereby increasing the competitiveness of
the firm to access new export marketsor to increase exports to existing markets. Also, firms
may choose from a larger range of inputs to reach a better combination of inputs at a lower cost
to increase firms’ competitiveness. This gain in efficiency allows more firms to absorb part of the
cost of exporting, thereby inducing higher export participation by exporting more varieties or
accessing new export markets. The gains of accessing foreign intermediate inputs to the local
economy by spurring efficiency/productivity growth have also been the focus of some

theoretical studies(Ethier, 1982; Rivera-Batiz and Romer, 1991; Backus et al., 1992).
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Empirical studies at the microeconomic level strongly confirm a positive relationship between
foreign inputs and firm productivity, in quality-upgrading, in the number of new products, and
in the probability of firms’ entry in the export market (Amiti and Konings, 2007; Goldberg et al.,
2010; Feng et al., 2016; Xu and Mao, 2018; Colantone and Crino, 2014; Castellani and Fassio,
2019). Despite the increasing availability of inputs made possible by the growing trade
integration of the global food value chains and the evident importance of trade in intermediate
inputs on the performance of firms, to the best of our knowledge, there are still very few
papers in the literature analyzing the effect of increasing availability of intermediate inputs on
the export performance of food firms (Chevassus-Lozza et al., 2013; Olper et al., 2017; Curzi et
al., 2021). Against this background, this paper aims to shed more light onthe impact of input
import penetration on various firm-level outcomes, such as the qualityof exported products,
probability of entering new markets, and the diversification of ex- ported final goods. To the
best of our knowledge, no empirical study has investigated these relationships. The food
industry exhibits unique characteristics, including stringent quality standards, complex value
chains, and specific consumer preferences. Examining how imported intermediate inputs shape
export performance within this sector would provide industry-specific insights and practical
implications for food firms aiming to optimize their export strategies. To this end, we use
extensive data from the universe of ltalian food firms operatingover the 2012—2020 period.
We test this relationship using information on the intermediateinput consumption structures at
the firm and sectoral levels. For the former, we use balancesheet information deflated by
producer price indices to arrive at a panel dataset of about 7,000 Italian food firms. For the
latter, we exploit transaction-level data of export flowsat a disaggregated product level (8-
digit classification) for each firm to identify productsthat were added to a firm’s import and
export portfolio in each year, i.e., products thatwere imported and exported for the first time
by a firm. We also matched these data with balance sheet data collected by the Bureau-Van Dijk
(BVD), which allows us to study the relationship between import competition in final and
intermediary products and firm-level markups while accounting for additional firm-level factors

and industry characteristics that might influence their overall ability to export new products.

Our results confirm a positive and significant role of newly imported inputs as an important
factor in improving the quality of export products and fostering the introductionof new

exported products. We confirm that through higher importing activities, firms can achieve a
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better combination of foreign and domestic inputs, leading to the absorption of part of the cost
of exporting and, therefore, greater export participation. We also find some support, that new
technologies embodied in the foreign-produced input led to innovations since import of
intermediate goods is positively associated with the export of new products and product

upgrading.

The following section provides some background by reviewing the literature on im- ported
intermediate goods in conjunction with international trade. We then outline the method by
which we capture intermediate goods from the data. We then apply our preferred measure to

test the implications for the exporting behavior of firms, followed by some concluding remarks.

BACKGROUND AND LITERATURE REVIEW

International trade plays a pivotal role, not only in influencing the export performance of
companies but also in creating motivations and opportunities for innovation. The existing body
of literature that delves into the intersection of trade and endogenous innovation suggests the
potential for dynamic welfare improvements through trade. However, there is no widespread
consensus on how much innovation can accelerate. In a recent review articleby Melitz and
Redding (2023), the primary mechanisms by which trade impacts the growth and innovation
originating within an economy are elucidated. From a Schumpeterian perspective, these authors
delineate four key channels that influence the innovative capacity of firms: (i) Expansion of
market size, which leads to a reduction in the fixed costs associated with innovation due to the
ability to distribute these costs across a larger number of products; (ii) Heightened market
competition, which, in alignment with the Schumpeterian theory, results in a non-linear
relationship between competition and innovation; (iii) Specialization driven by the definition of
trade flows according to comparative advantage; (iv) International knowledge spillovers, which

facilitate the pace at which firms engage in innovation.

Exporting a broader range of products or enhancing the quality of existing varieties sometimes
necessitates integrating inputs and technologies that go beyond the scope ofa single firm
and are thus sourced from other firms. This can be achieved by acquiring relevant technology

through purchased inputs, which significantly impacts production efficiency and enables firms

Qe
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Generally, access to foreign intermediate inputs can impact exported variety in two ways.
Firstly, having access to foreign intermediate inputs broadens the scope of inputsa firm may
utilize to make end goods. Given the imperfect substitution between foreign and domestic
inputs, a firm’s access to both would allow it to achieve a more optimal com- bination of inputs,
resulting in productivity increases that may materialize in the form of a broader scope of final
export products (Halpern et al., 2015; Xu and Mao, 2018; Castellani and Fassio, 2019). Similarly,
producers may obtain cheaper inputs, resulting in a decreasein the firm’s cost of production
(Damijan et al., 2014). This may encourage firms to absorb the cost associated with exporting
and/or introducing new kinds of existing goods to their export scope (Bas and Strauss-Kahn,

2014) or the entry of new firms with new products. This refers to the so-called "variety effect."

Secondly, imported intermediate inputs can also impact the exported variety through the
"innovation effect". According to this view, firms may benefit from the absorption ofa more
advanced technology embodied in the imported intermediate input. This suggests that domestic
firms can widen the scope of products and upgrade the quality of the existing product scope by

accessing a larger set of vertically differentiated intermediate inputs.

The benefits of exporting a wider variety of products have spurred a body of literature examining
its drivers. Following the seminal work of Goldberg et al. (2010), there has been a rise in
empirical studies examining the impact of imported intermediate inputs on the variety of
products sold either locally or globally. Pioneering this literature, Goldberg et al. (2010)
discovered that freshly imported inputs helped Indian firms increase the number of products
sold domestically during India’s 1991 trade liberalization. These authors argue that a larger
number of products produced within a firm derives from greater availabilityof imported inputs
rather than cheaper ones. Similarly, Colantone and Crino (2014) use product-level data across
EU countries and find a positive relationship between imported in-puts and the scope of
products in the EU, stemming from both an increase in the availability of high-quality and
cheaper foreign inputs. Feng et al. (2016) use data on Chinese manufacturing firms and find
that an increase in the imports of intermediate inputs increased the scope of exported
products. Xu and Mao (2018) test whether the increase in Chinese firms’ access to a greater
variety of imported intermediate inputs can explain the product quality upgrading of these firms

by deriving export quality at the firm-product-year level. The authors find a positive effect of
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intermediate input imports on the export quality of Chinese manufacturing firms. However,
these effects significantly differ among firms with different characteristics, including different
productivity levels. Moreover, the magnitude of these effects differs with the import source
and the quality of the intermediate input. Castellani and Fassio (2019) showed for Swedish
manufacturing firms that new intermediate inputs promote the emergence of new exported
goods, and that small and medium-sizedenterprises (SMEs) gain the greatest advantage from
having access to imported resources, suggesting that larger firms may have alternative means

of acquiring better technologies and intermediate inputs compared to SMEs.

DATA AND RESEARCH METHODOLOGY

Measuring intermediate inputs

Our analysis is based on a unique database obtained from matching balance-sheet data
from the Bureau Van-Dijk ORBIS database and export and import firm-level data from ISTAT
(Italian National Institute of Statistics). The former database provides balance-sheet dataon
a rotating sample of around 7,000 Italian food and drink firms from 2012-2020. These data have
been used to build variables proxying to relevant firms’ characteristics (e.g. TFP). Data from
ISTAT allow knowing for each firm in ORBIS the annual value and volume of exports and imports
at the maximum level of product disaggregation (i.e. 8-digit) andproviding also information on

the destination (or origin) countries.

Depending on the stage of the production process (final vs intermediate), the level of import
competition to which firms or industries are exposed can be disentangled in Output Import
Penetration (OIP), when it refers to final products, Input Import Penetration (IIP) ifit considers
imported intermediate inputs. In the former case, OIP refers to competition from final goods
and foreign competitors within the same industry. In contrast, IIP does not directly impact
sector competition, but rather it captures the input composition of each sector. In our empirical
analysis, we measure OIP and IIP at the industry level (i.e., NACE 4- digit) for all the Italian food
and drink sectors over the 2012-2020 period, following, among others, Acemoglu et al. (2016)

and Altomonte et al. (2014). The OIP index is estimated as follows:

Aimportp:
AOI Py, = _ , (1)
productions 5015 + imports012 —€XpOrta o1,
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Where AOI Py is the change in output import penetration in a NACE 4-digit sector h, computed
as the difference between the time t and t-1. The numerator, Aimports: is the difference in the
total value of imports of sector h between time t and t-1. The denominator allows for measuring
the so-called initial absorption, which is given by the sum of the total value of imports and
production of sector h at the time to (i.e., the year 2012), minus the total value of exports in the

same sector h at the time to

The IIP captures the contribution of a given imported input k to an industry j. The IIP index is
thus calculated as the weighted average change in the output import penetration of all sectors

k purchasing from a sector h as follows:

All Ppe = Zkej agrAOI Py (2)

where axs is a weight that captures the share of the value of the inputs coming from sector k
used in sector h over the total value of inputs used in sector h. AOI Py, represents the change
in the import penetration, hence calculated as in eq. (1), in sector k between time t and t —1.
Following Altomonte et al. (2014), when computing AOI Py, we consider only import, export
and production data concerning intermediate inputs, which we indicated with ™ in eq.(2). We
select these products relying on the Broad Economic Category — SNA Categories (BEC)
classification, which allows distinguishing between final and inter- mediate goods categories at

the HS 6-digit product level.

We calculate the weight ax, relying on data from the 2007 US |-O tables of the Bureau of
Economic Analysis, and more specifically from the “Use table” which provides data at the
BEA level NAICS level on the contribution of each input k in the production of a given sector h.
We rely on the US I-O table as these data allow us to work at a level of disaggregationthat
guarantees the possibility of building the Input import penetration index at the sectorallevel (i.e.
NACE 4-digit), which would not be possible with data on Italian or EU I-O Tables that instead
provide data at a more aggregated level. As the US |-O Tables provide data at the BEA level, a
classification linked to the NAICS classification, we have been able to adapt the data at the NACE
4-digit level through appropriate correspondence tables. As previous work in the literature, we
assume that the US I-O is a reliable proxy for the features of another country’s main
characteristics based on the presumption suggested by Nunn and Trefler (2014: 274) that “no

matter where goods are produced, they still require the same inputs and in the same
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proportions”. Data on the value of imports and exports are taken from the BACI (Base pour
I’Analyse du Commerce International) database of CEPIl (Centre d’Etudes Prospectives et

d’Informations Internationales).

Data on production value are taken from the PRODCOM (Eurostat) database and theFAO

when considering agricultural products.

Quality estimation

We assess export quality at the level of individual firms, products, and destinations by em-
ploying the methodology developed by Khandelwal et al. (2013). This method relies on a
fundamental assumption that, after controlling for price, products exported in larger quanti-ties
are generally associated with higher quality. This approach is widely utilized in existing literature.
In order to estimate the quality of exported products, we consider the following demand

function, employing Ordinary Least Squares (OLS) regression analysis
log qfjzt + @jz 108 Prizt =0tz +atjt +Efjzt (3)

In this context, log grj.+ and log prj.: represent the logarithm of the quantity and unit value of
exports of firm fto country i for product z at time t. The primary control variables include a, and

ajt, which respectively capture product-specific effects and importer-time fixed effects. j;

represents the elasticity of substitution specific to the country and product,with the data sourced
from the study by Broda and Weinstein (2006). *Finally, the error term is £¢;,. The estimation of
product quality is thus derived as the residual component from the demand function in the

following manner:

. _ 2f jzt
Qualityy e = (aj-z) (4)

Identification strategy

Imported intermediate inputs and export quality
To explore the relationships between imported intermediate inputs and export performance

indicators, we run the following regression specification using OLS:

! Note that the elasticity of substitution taken from Broda and Weinstein (2006) are at HS 3-digit level.
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Yeize = Bo + BrIntinputss, + B APy + B3 AOIPy: + B4logTFPre + Pslog Tarif f,: + a; +
Vejz T Efjat (5)
where Y; ¢ is, alternatively, firm-level export quality growth?, extensive trade margin, and exit
probability of firm f, exporting to a destination market j an 8-digit product z (be- longing to a
NACE 4-digit sector h) at time t. Our extensive margin variable captures the probability of a firm
exporting a product in a new destination market, and it is measured as a dummy variable, that
takes the value of one for positive product-destination trade flows for firms and zero for years
when no trade took place before. Conversely, we gauge the like lihood of firms exiting a specific
product market when they cease exporting there, provided they had exported in the preceding
year. Intinputss + accounts for the firm-level numberof imported intermediate inputs, the
value, and the quality of imported inputs. AllPy: is 100 times the annual change in input import
penetration. It is worth noting that our choice of including an additional control for a sector-
level variable concerning imports of intermediate inputs, despite having data on imports at the
firm level, is because we also want to control for the overall availability of imported inputs in
an industry. Firms may decide not to import intermediate goods directly, but to purchase them
in the domestic market. Moreover, as shown among the others by De Loecker and Goldberg
(2014), greater domestic exposure to intermediate inputs may lead firms to have access to
less costly inputs, whichin turn may have a positive effect on their performance in terms of

productivity, markup, and, ultimately, quality upgrading.

Our main control variables are: AOIP: , which represents 100 times the annual change in output
import penetration; (log) TFPx that is firm level Total Factor Productivity esti- mated with the
Levinsohn and Petrin (2003) approach; (log) Tariff i, which controls for the ad valorem tariffs,

imposed by country j on HS 6-digit product z, at time t. Finally, a: andyf jz are year and firm-

product-destination fixed effect, respectively.

Using the three-way fixed effects yf j; allows us to explore the within-firm variation in the
outcome variable while also controlling for product-destination-specific idiosyncratic factors,
such as demand and supply shocks. Using such a strict set of fixed effects alleviates concerns

for potential endogeneity bias due to selection or omitted variable bias. In particular, exporting

2 Firm level export quality growth is computed as the yearly growth in the (log of) quality for firm f,
exporting to a country j a product z at time t, Specifically AQualit yfzt = (log)Qualityszt — (log)Qualityszt-1
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firms do not necessarily base their quality decision on domestic preferences, but on the export
destination’s preference for quality. Therefore, the inclusion of the firm-product-destination

fixed effects controls for the quality of new products cateredto any given destination.

New imported inputs, new exported products
To analyze the relationship between new imported inputs and new exported products, we
follow Castellani and Fassio (2019), who carried out this analysis for a sample of Swedish

manufacturing firms. We run the following specification using OLS:

NewExpys =60 +6110og NewImpye1 +63411 Ppe-1 +84A01 Pr1+65(10g)T F Py -1 +0r +Yf +€f ¢
(6)

where NewExpy : represents the logarithm of the number of new products exportedby firm
fattimet,and/log NewImpy1 denotes the logarithm of the count of new inter- mediate inputs
imported by firm fat time t-1. The variable NewExpy: is constructed by summing all the
distinct products z exported by firm f at time t, which had never been exported before. Similarly,
the variable NewImpy:.1 accounts for the total number of intermediate inputs imported by firm
f at time t. It specifically represents the combination of products z imported for the first time
from a specific country j, which had never been im- ported before. We also control for both input

and output import penetration and firm-level TFP. Finally, a: and yf are time and firm-level

fixed effects. As outlined by Castellani and Fassio (2019), using a year lag in the independent
variables can attenuate potential reverse causality problems that may arise in case firms aimed

at exporting new products decide to import new intermediate inputs.

RESULTS

In this section, we present the main results of our empirical analysis. Before going to the main
findings, it is worth describing some of the main variables of interest used in our analysis. Figure
1 depicts the distribution of the average firm-level export quality growth. Being expressed as a
yearly difference in the logarithm of quality, our dependent variable thus rep-resents the annual
percentage growth in export quality. Figure 1 suggests that, on average, firms present a slightly
positive quality growth, although the graph shows that the variable follows a normal
distribution. When considering our main independent variables, Figure2 shows the yearly

distribution of the average Input Import Penetration growth. While initially, in 2013, the index
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showed positive growth, in the following years, from 2013 to 2016, the line became flatter,
showing modest average growth, and it even turned negative in 2017. Finally, from 2018 to
2020, it resumes growth again. Finally, when considering the firm-level yearly average total
value of imports and the average total number of imported varieties, Figure 3 shows that the
distribution of the two variables in both cases is considerably skewed, and thus suggesting that
the only a small share of firms have a considerable import activity, both in terms of value of
imports and number of imported products, while most of the firms have a much less intense

import activity.

Figure 1. Distribution of the average firms’ export quality growth
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Note: Product quality is estimated at the firm-product-destination level using the Khandelwal et
al.(2013) approach. See section 3.2for further details.
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Figure 2: Yearly evolution of the average Input Import Penetration growth
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Sources: Authors’ analysis based on data described in the text.

Figure 3: Distribution of the average value of and number of firms’ imported products
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In Table 1 we present the results of analyzing the relationship between firms’ exposure to
imported intermediate inputs and export quality upgrading. The results in column 1 show that
increased sectoral (NACE 4-digit) availability of imported intermediate inputs promotes firm-

level export quality upgrading. Quantitatively, a 10% increase in Input Im- port Penetration

increases export quality growth by 1.9%. Concerning the other control variables, the effect of
— —
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output import penetration on export quality growth is positive, but not statistically significant
at a conventional level (i.e., 10% or lower). Bilateral tariffs arenegatively and statistically
significantly associated with quality growth. Finally, the positive and significant coefficient of the
TFP variable suggests that more productive firms are more likely to increase export quality. In
column 2, we present the results obtained by addingto the specification the (log of) quality
of imported Inputs. As expected, the higher qual-ity of imported inputs promotes the quality
of exported products. The estimated effect is statistically significant at the 1% level and
suggests that a 10% increase in the quality ofintermediate inputs increases export quality
growth by about 0.07%. We then include in our specification the value of imported intermediate
inputs. The results in column 3 show again a positive and statistically significant effect (10%
level). We obtain a similar resultwhen we control for the number of imported inputs, as
shown in column 4. Note that, as arobustness check, we run the same estimations shown in
columns from 2 to 4, excluding the input and output import penetration index, while adding
sector (NACE 4-digit)-time fixed effects to control for other potential idiosyncratic shocks. The

results are quantitatively similar to those presented in Table 1 but are not shown to save space.

Table 1: Effect of imported intermediate inputs on firm-level export quality growth

(1) (2) (3) (4)
Quality growth Quality growth Quality growth Quality growth

A Input Import Penetration 0.192* 0.191* 0.195* 0.195*
(0.105) (0.105) (0.105) (0.105)
(log) Quality Imported Inputs 0.069***
(0.027)
(log) Inputs (€) 0.002*
(0.001)
(log) Imp. Input Varities 0.006**
(0.003)
A Output Import Penetration 0.066 0.058 0.067 0.069
(0.116) (0.116) (0.116) (0.116)
log (1+Tariif) -0.037**(0.015) -0.037**(0.015) -0.037**(0.015) -0.037**(0.015)
(log) TFP 0.124*** 0.125*** 0.125*** 0.125***
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(0.042) (0.042) (0.042) (0.042)
Fixed Effects Yes Yes Yes Yes
N 450435 450435 450435 450435

Notes: All regression included firm-destination-product FE and time FE. Robust Standard are
shownin parentheses. Significance levels: * p <0.10, ** p <0.05, *** p <0.01

In Table 2, we present the results considering as outcome variables firms’ extensive mar-gins and
exit probability. The results indicate the existence of a positive and significant (1% level)
relationship between input import penetration and firms’ export extensive margins (columns
from 1 to 3). Quantitatively, a 10% increase in input import penetration raises firms’
extensive margins by 0.2%. Similarly, when introducing our firm-level independent variables,
the results show that the quality of imported inputs and the value of importedinputs are
associated to anincrease in firms’ extensive margin (columns 2 and 3). Notably, all the estimated
coefficients are strongly statistically significant (1% level). Conversely, the results in column 4
show that increasing availability of intermediate inputs, both considering sector-specific and
firm-level variables, are negatively and significantly (at 1% level) associated with firms’ exit

probability from the destination markets.

Table 2: Effect of imported intermediate inputs on firm-level extensive margin and exit

probability
(1) (2) (3) (4)
Extensive Margin Extensive Margin Extensive Margin Exit Probability

A Input Import Penetration 0.021*** 0.019%** 0.023*** -0.027***
(0.006) (0.006) (0.006) (0.006)

(log) Quality Imported Inputs 0.069*** 0.025*** -0.144***
(0.005) (0.005) (0.005)

(log) Imported Input Varities 0.006*** -0.001***
(0.000) (0.000)
A Output Import Penetration 0.253*** 0.253%** 0.255*** -0.016*
(0.009) (0.009) (0.009) (0.009)

log (1+Tariif) -0.002 -0.002 -0.002 0.007***
(0.001) (0.001) (0.001) (0.001)

(log) TFP -0.050*** -0.050*** -0.046*** -0.016***
(0.002) (0.002) (0.002) (0.002)

®
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Fixed Effects Yes Yes Yes Yes

N

1871258 1871258 1871258 1871258

Notes: All regression included firm-destination-product FE and time FE. Robust Standard are
shown in parentheses. Significance levels: * p <0.10, ** p <0.05, *** p <0.01

Testing the heterogeneity of the results according to the level of sectorial
competition

In this section, we test whether our results are heterogeneous across sectors with different
levels of competition. We first compute the concentration level of the 42 NACE 4-digit food and
drink sectors characterizing our sample by estimating their Pareto distribution. The Pareto
distribution represents a continuous probabilistic distribution function that usually describes
those situations where a small number of individuals, firms, or events have a
disproportionately large impact or occurrence compared to the majority, and it is often used
in fields like economics, finance, and engineering.? From the Pareto distribution, we calculate
for each NACE 4-digit sector in our sample the so-called shape parameter, which represents an
indicator that determines the distribution’s shape, usually denoted as a. The shape parameter
is usually larger than 1, and values of a close to 1 define distributionswith a very heavy tail.
In contrast, larger values of a suggest that a relatively light tail characterizes the distribution.
We estimate the Pareto distribution of all the NACE 4-digit sectors in our sample by considering
the firm-level TFP estimated with the Levinsohn and Petrin (2003) approach.* We then split the
sample according to the estimated shape pa- rameters in lower-concentrated sectors, which are
defined by an above-the-median value of the shape parameter, and higher-concentrated
sectors, whose Pareto distribution is definedby an above-the-median value of the shape

parameter.

3 The Pareto distribution is frequently associated with the 80/20 principle, which refers to those
phenom- ena where roughly 80% of the outcomes result from just 20% of the underlying factors. A
typical exampleis wealth inequalities, which suggest that the most significant percent of wealth is in the
hands of very few people

4 We estimate the shape parameter using the paretofit command in STATA 17.

®
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In Figure 4 we plot the cumulative TFP distributions of NACE 4-digit sectors accordingto the
value of the estimated shape parameter (i.e., below or above the median shape parameter).®
The graph shows, as expected that sectors with lower shape parameters havea heavier tail
distribution, where fewer firms have larger productivity. In contrast, sectors with higher shape

parameters have a more homogeneous TFP distribution.

In Table 3 we show the results we obtain when estimating equation 3 with separate coefficients
for each of the imported intermediate input variables for sectors with lowerand higher
shape parameters. Specifically, we generate one dummy variable, "Low Shape Parameter",
which takes the value of 1 for those NACE 4-digit sectors with a below-the- median shape
parameter, and zero otherwise. Conversely, we generate a dummy variable, "High Shape
Parameter", which takes the value of 1 for those NACE 4-digit sectors withan above-the-
median shape parameter, and zero otherwise. We then interacted with these two dummy
variables, with each independent variable capturing intermediate inputs.

Figure 4: Cumulative TFP distributions in higher vs. lower concentrated NACE 4-digit
sectors

Cumulative TFP distribution
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— a > median
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Sources: Authors’ analysis based on data described in the text.

5 The Pareto distribution has the following cumulative distribution function F (x ) = 1 - (x/x0)"® , where
a>0 is the shaper parameter, xo is a scale parameter, x 2 xo> 0 is a randome variable

Qg




BATModel @

The results in column 1 of Table 3 suggest that the positive effect of Input Import Penetrations
holds in both cases. However, despite the magnitude of the coefficient being higher for those
sectors with a higher shape parameter, the effect is statistically significant at a conventional
level (10%) only for sectors characterized by a lower shape parameter. Following the same
strategy as for the results presented in Table 1, we add the other imported inter- mediate input
variables measured at the firm level individually. Interestingly, the positive and significant effect
of imported intermediate inputs on the quality of the exported products holds only for sectors
characterized by a lower shape parameter. The same coefficients for the sectors with a higher
shape parameter display a negative coefficient, which is never statistically significant at a
conventional level. Therefore, our results suggest that imported intermediate input positively
affects export quality upgrading only for more concentrated sectors, thus characterized by

lower competition.

Do new imported inputs promote the export of new products?

In this section, we present the results obtained from our analysis of the impact of importing new
intermediate inputs on the export of new products. To further comprehend the data used in the
analysis, in Figure 5 we plot the frequency distribution of our main variables of interest. For this
purpose, we calculate the total number of new exported products and new intermediate inputs
each firm collected over the period. As expected, the two distributions appear highly skewed.
As shown in the left panel of the figure, about 15% of firms have never exported new products,
while around 18% have exported one new product over the period. The graph on the right
panel suggests that more than half of the firms in the sample have never imported new products,
about 10% of them imported only one product, while about 30% imported two or more products
over time. In Figure 6, we further distinguished the origin of the intermediate products. The

larger share of intermediate products comes from EU 15 countries, while New EU Member

States, OECD, and Developing countries show a similar distribution
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Figure 5: Frequency distribution of new exported products and new imported inputs
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Sources: Authors’ analysis based on data described in the text.

Figure 6: Frequency distribution of imported inputs disentangling by their origin
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Sources: Authors’ analysis based on data described in the text.
Coming to the main results, the findings in column 1 of Table 4 suggest a significant positive
effect of newly imported intermediate inputs on new product exports. We then analyze whether

the firm dimension plays any role in affecting our main results. For this purpose, we interacted

the new imported input variable with firm-level TFP. The results of this test are presented in

column 2, and they show negative and significant coefficient for theinteraction term. This result
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suggests that new imported inputs are more likely to promote new exported products in the
case of smaller firms. This finding is in line with Castellani andFassio (2019), who found a similar
result in the case of Swedish manufacturing firms. We then further test the heterogeneity of the
results by disentangling the effect of new imports coming from different origins. The results in
column 3 suggest that all groups (i.e., EU 15, NMS, OECD, and Developing countries) show a
positive effect, which is not significant only in the case of EU 15 countries. The magnitude of

the estimated coefficients is higher forDeveloping countries and EU NMS.

Table 4. Effect of new imported inputs on the export of new products

Dep. Variable: New Exported products (1) (2) (3)

(log) New Imported Inputs (t-1) 0.086**  0.449***
(0.037) (0.169)

(log) New Imported Inputs (t-1) * (log) TFP (t-1) -0.341%**
(0.155)
(log) New Imported Inputs (t-1) - EU15 0.054
(0.037)
(log) New Imported Inputs (t-1) - NMS 0.428***
(0.127)
(log) New Imported Inputs (t-1) - OECD 0.289**
(0.143)
(log) New Imported Inputs (t-1) - Developing Countries 0.374***
(0.105)
(log) TFP (t-1) -0.027 0.210 -0.036

(0.205)  (0.232) (0.205)

Alnput Import Penetration (t-1) -0.216 -0.232 -0.230
(0.312) (0.312) (0.311)

A Output Import Penetration (t-1) 0.314 0.310 0.380
(0.402) (0.402) (0.402)

Fixed Effects Yes Yes Yes

N 15255 15255 15255
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Notes: All regression included firm-destination-product FE and time FE. Robust Standard are
shown in parentheses. Significance levels: * p <0.10, ** p <0.05, *** p <0.01

CONCLUSION

In this paper, we empirically analyze to what extent imported intermediate inputs affect firms’
export performance, particularly quality upgrading and the exports of new products. We provide
compelling evidence that a higher firm’s exposure to intermediate inputs pro- motes export
quality growth, especially if imported inputs are high quality. We also find thatimporting new
inputs increases the probability of firms exporting new products, especially when inputs come
from developing countries. The results of this paper may have relevant policy implications. We
shed new light on the importance that exposure to imported in- puts has in promoting the
competitiveness of the Italian food and drink sector. From this perspective, our findings may
encourage EU policies to promote imports of intermediate inputs. However, the recent EU
Farm to Fork strategy goes in the opposite direction, asits implementation may reduce the

array of intermediate inputs available in the agri-food sector.

It is also worth mentioning that policies promoting imports of intermediate inputs should also
take into consideration the recent findings by Shapiro (2021), who provided evidence that the
global structure of trade policies, which is on average less restrictive for intermediate inputs,
has accidentally promoted an increase in the emission of CO2, as in- puts are generally more
polluting than outputs. A recent article by Raimondi et al. (2022) confirms these findings in the

agri-food sector.
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SUMMARY

This article deals with the effects of firms’ quality policies on export performance. We rely on
the presence of quality management personnel to assess the level of commitment of firms on
issues related to reliability and safety of products, using French administrative employee-firm-
level data. We merge these data with French customs data providing the value and quantity of
exports, for each firm, by product and destination. We show that firms with quality management
employees have a better markets penetration and export higher volumes, especially on markets
with high standards requirement (higher number of sanitary and phytosanitary or technical

measures). Overall, our paper highlights the role of "quality investment" of agri-food firms in
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export performance, underlining that product quality is not limited to product differentiation
perceived by final consumers. Product traceability and reliability is an essential factor in firms’

competitiveness, especially in the perspective of the global value chains.

INTRODUCTION

From the Bovine Spongiform Encephalopathy outbreak in the 90’s to the milk powder scandal
in China in 2008, food safety incidents have led to an increasing demand for traceability and
safety of food products, from both consumers and distributors. Governments have answered to
this demand by strengthening public regulation on their territory (see for example the European
Community Regulation 178/2002 on food traceability) or by increasing the number of Sanitary
and Phytosanitary measures (SPS) and Technical barriers to trade (TBT) at the border. The
private sector also implemented several certifications to facilitate the standardization of safety
and traceability (HACCP, ISO standards) or to manage the buyer-supplier relationship (IFS, BRC

retailers standards).

Therefore, the ability to make safe products, to ensure traceability and to have it recognized
through certification appears to be an essential element of the international competitiveness of
agri-food companies. Even if these characteristics are not systematically observed by final
consumers, they may help to access to markets with high levels of sanitary requirements or

enable to benefit from international retailer networks.

In this paper, we investigate the effects of firms’ commitment to traceability and food safety on
export performance. We rely on the presence of quality management and control personnel in
agrifood firms to proxy their level of commitment to product reliability and safety issues. Using
French administrative employee-firm-level data merged with French customs data, we measure
the effect of firms’ quality management system on the intensive and extensive margins of trade.
Focusing on a single country’s exports allows us to control for consumers’ preferences for the
different exporting countries. We compare exports of firms with quality management personnel
with exports of firms without this category of employees to a given destination, product (defined
within 6 digit code of the Harmonized System) and year. Using firm fixed effect, we also perform

a within-firm estimation, which allows us to see the effect of quality personnel hiring in a given
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firm on trade. We furthermore explore whether these effects vary according to destination

countries, depending on the level of Non Tariff Measures (NTMs) applied at their border.

Quality management and control personnel are in charge of the firm’s products quality. They
ensure that goods are safe, reliable and durable, that they meet customers’ expectation and
that they follow regulatory requirements. According to the size and the organization of the firm,
the activities of the employees in charge of quality management may be manifold. They define
the quality criteria to fulfill safety and regulatory requirements and design the quality protocols.
They ensure that these protocols are followed by conducting inspections and testing at the
different stages of the production, processing and distribution. They also have the
responsibilities to create quality documentation along the chain of production, allowing to track
and trace products through traceability systems. Finally, they report feedback from customers

and analyse safety issues by improving processes.

Quality managers are therefore major players in the firm’s quality policy, both by preventing
failure and by copying with those that do occur. They are key in the adoption of standards and
in their maintenance. Working both with the firms’ other employees and with external partners
such as suppliers, customers, health inspectors or customs, they can lead to better export
performance through four channels. First, the increase of product safety allowed by the
implementation of quality systems limits consumers’ exposure to potentially hazardous foods,
and reduces recalls and consumers complains. Second, quality control and management may
increase the effectiveness of operation and the efficiency of supply chain, through a better
optimization of the processes, inducing higher productivity and a reduction of losses or products
deterioration. Third, quality specialists help to comply sanitary, phyto-sanitary or technical legal
requirements in destination markets, both by applying the necessary procedures, and by being
able to provide evidence of compliance with the measures. Finally, better procedures and
traceability can increase firms’ reputation among buyers, whether they are intermediaries,
retailers or final consumers. This confidence can come from a simple perception or from
different certifications (such as HACCP, IFS or I1SO), whose adoption is facilitated by the presence
of qualified and specialized personnel. The firms’ commitment in traceability and food safety
may thus lead to a differentiation of products for the buyers’ point of view. Of course, firms do

not need to have a dedicated staff on quality management to be able to meet standards,
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implement traceability systems and have certifications. We can however expect that firms hiring
specialized employees have stronger policy and capability on these issues, and consequently

better export performance.

The effect of firms’ quality control and management on trade has not been studied in the
literature to our knowledge. This paper is however linked to the literature on traceability and
quality in the food supply chain. A first strand of this literature investigates the effect of
traceability and quality management systems on firms competitiveness. Alfaro and Rabade
(2009) use a case study in the Spanish vegetable industry and show that traceability systems do
not only guarantee food safety, but also give quantitative and qualitative advantages along the
different stage of the supply chain, which has also been highlighted by Epelbaum and Martinez
(2014) and Aiello et al. (2015). A second strand of literature focuses on the valuation of food
traceability systems by consumers, assessing their willingness to pay through choice experiment.
Gao and Schroeder (2009), Gracia et al. (2013), and Liu et al. (2019), among others, highlight the
heterogeneity of the willingness to pay for traceability information and quality certification
among consumers. In this paper, we focus on the impact of quality management on firms’ export
value, trade unit values and quality, to assess the effect of firms’ quality commitments on

international competitiveness.

Our paper also participates to the literature on standards and their effect on trade. An abundant
empirical trade literature deals with NTMs which are public regulations applied at the border
and within of each countries. These works provide mixed evidence on NTMs effect on trade (see
Santeramo and Lamonaca (2019) and Disdier and Fugazza (2020) for a summary). Peterson et
al. (2013), Fontagné et al. (2015) and Murina and Nicita (2015) show that US and European SPS
measures act as trade barriers. This is confirmed by Grundke and Moser (2019), demonstrating
that enforcement of US standards induces a counter-cyclical, hidden protectionist effect. On the
other hand, Crivelli and Groeschl (2015) and de Frahan (2006) suggest that NTMs can positively
impact trade. Xiong and Beghin (2014) confirm the ambiguous effect of NTMs on trade by
showing that NTMs both enhance import demand and reduce foreign exporters’ supply. Few
papers deal with private standards. Anders and Caswell (2009) show that HACCP requirement
for seafood products in the USA acts as a trade catalyst for developed and big exporters and as

a trade barrier for developing and small exporters. In this paper, we do not focus on the impact

Q4




BATModel @

of standards on trade but show how quality management help firms to export on markets with

NTMs.

Finally, our work contributes to the extensive literature on quality and trade. Among others,
Verhoogen (2008), Manova and Zhang (2012) and Baldwin and Harrigan (2011) show that quality
is an important component of a firm’s export success. This outcome is confirmed for the agri-
food sector by Crozet et al. (2012) and Curzi and Olper (2012) who demonstrate that quality
increases both the probability of market entry and the amount of exported values. Quality may
also change the geography of trade as underlined by Fan et al. (2018) who show that quality
upgrading leads Chinese firms to reorient their exports to high income countries. The majority
of empirical studies on trade uses indirect measures to proxy a product’s quality. Hummels and
Skiba (2004), Schott (2004), Schott (2008) and Hummels and Klenow (2005) use trade unit
values, assuming that higher prices correspond to higher quality of goods. Khandelwal (2010)
(developed in Amiti and Khandelwal (2013)) proposes an indirect measure of quality derived
from econometric estimation and widely used in literature in recent years. Few studies use
direct quality measures to assess the quality of products. A notable exception is Crozet et al.
(2012) and Chen and Juvenal (2016), who use quality ranking by experts and show that quality
increases firm-level price, probability of market entry and export values. Hansman et al. (2020)
rely on a direct measure of fish quality in the Peruvian fishmeal industry to assess the impact of
organizational structure on quality upgrading. R&D and innovation are also used as a proxy for
quality of products at the firm level, as in Curzi and Olper (2012) or Kugler and Verhoogen (2012).
Our approach differs as we consider another dimension of quality differentiation, which is the
safety and traceability of products. This component of the goods’ quality may not be directly
observable by final consumers but is essential, especially to reach countries with stricter sanitary

standards.

We show that quality control and management personnel help firms to export more in value
and quantity, but that this effect is limited to destination-products where Non Tariff measures
are implemented. This outcome suggests that firms hiring employees specialized in quality

management and control are more able to meet the standards on foreign markets than other
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The paper is organized as follows. In a first section, we describe the firm-employee data we rely
on to assess the firm’s commitment in traceability and safety and the trade data we use. We
provide some stylized facts on quality management and French firms exports. In section 2 we

present our empirical strategy and discuss our results. Section 3 conclude.

DATA AND DESCRIPTIVE EVIDENCE

Quality control and management

To study the impact of firms’ commitment to product reliability and safety issues on trade we
rely on French firm-level data on trade and employment from 2009 to 2019. We assess the
quality control and management commitment of firms using information from the DADS Poste
dataset. This later is the compilation of annual compulsory declarations by all private French
companies (except self-employed) and provides for each firm the number of working hours, the

total salary and the number of employee, by occupation.

From 2009 to 2018, 13,285,709 firms appear in the DADS Poste data, identified by a unique
identifier SIREN. We restrict our sample to the 82,516 French agrifood firms (which corresponds
to the code 10 in the APE classification of firm’s activities). This excludes non only services and
manufacturing firms from our sample, but also wholesalers and retailers who can sell agrifood
products but do not produce them. We only keep firms that that have operated continuously

from 2009 to 2019 and end up with a dataset of 79,359 firms for the whole period. ?

The occupation of each worker in the company is defined in the DADS database according to a
4-digit classification. Quality control and management employees correspond to two
occupations according to the DADS categories: quality control manager and engineer (387d) and
quality control technician for the processing industries (475b). Figure 1 displays the number of
agrifood firms from 2009 to 2019 with and without quality control and management employees.
It appears that 7% of agrifood companies employ workers in positions dedicated to quality
control and management, which is much higher than the 0.5% obtained if we consider all the

firms present in the DADS .

1 We keep firms that appeared during the period or who stopped their activities, but drop those whose
have several entries and exits from the dataset
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Figure 1. Number of firms
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Trade

The information on quality control and management from the DADS poste are merged with data
on French firm-level trade on the same period. These data come from the French customs and
provided for each firm the quantity and value of export, by destination, product (at the 6-digits
level of the Harmonised System) and year. Only 6% of our agrifood firms of the DADS dataset
export so when we reduce our sample to exporting firms, our sample has only 2,501 firms in
2015.

Figure 2 shows the share of exporting firms with and without quality control and management
employees from 2009 to 2019. The comparison with figure 1 suggests that exporting firms tend
to employ more staff dedicated to quality control and management than non exporting ones.

52% of agrifood exporting firms have quality employees in the DADS poste.

Figure 3 displays the total French export made by agrifood companies, distinguishing trade made
by firms with quality management and control employees and others. It appears that firms with
quality personnel export more that the firms without quality control and management since

they account for more than 95% of trade, whereas they only represent half of the exporting
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This observation is confirmed by figure 4 which shows the kernel density of the export values

and quantity by firm, destination, product and year. Firms with quality control and management

personnel generate more flows with higher values or quantities than the other firms.

nber firms

Million

Figure 2. Number of exporting firms
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Descriptive data combining data on occupations and trade in French firms suggests that firms
employing quality control and management personnel export more than others. These
observations can be explained by a greater efficiency of the supply chain, a better reputation
and a better ability for these companies to comply with regulatory requirements. The rest of the

paper will test these assumptions using an empirical model.

Figure 4. Number of exporting firms
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EMPIRICAL ANALYSIS

Specification

Our empirical analysis assesses the impact of quality control and management employees on
firm’s export performance. We investigate both the extensive margin of trade (probability of
export of the firm f of product k to destination j the year t) and the intensive margin of trade
with its different components, the exported value, the exported quantity and the unit value. We
also test whether quality control and management allow firms to have a higher perceived quality

as compared to other firms. We estimate the following equation:
Expfikt = alQualityft+&jkt+uf +<fjkt (2)
where Qualitysis a dummy indicating whether firm f has quality management the year t, ura set

of firm’s characteristics variables (such as productivity and size) and jy:a destination-product-

time fixed effect which control for characteristics of the market of country j and good k the year

@)fE!




BATModel @

better agri-food trade modeliing for policy analysis

t. These fixed effects allow us to compare firms with and without quality control and
management personnel on a given market (product-destination-year), controlling for firms

characteristics.

In the intensive margin estimations, the dependent variables Expyi: is v the logarithm of the
export values of firm f to destination j for the product k at time t, or /gs«the logarithm of export
quantities of fto j for k at t. In the extensive margin estimation, the dependant variable Expyis
Xiike, @ binary variable equal to 1 if a flow exists for the firm fand the product k for the destination

jattimet.

The firm’s decision to invest in quality management staff may be driven by different factors: the
need to differentiate products in a very competitive market, previous safety or sanitary issues,
evolution of domestic regulation, changes in products portfolio... The will to expand activities
worldwide or to export to a specific destination could also be one of the reasons why a given
firm would hire some employees dedicated to sanitary and traceability, which raises an
endogeneity issue in our estimation. To deal with this potential reverse causality, we use an
instrumental approach. Two instrumental variables are included: i) the share of firms in the same
sector (APE) and departement with quality management personnel; 2) the share of exported
products with NTM on the European market, considering that a firm will be more likely to hire
quality management staff if she’s producing (exporting) products subject of regulation on the

European (therefore the French) market. As the endogeneous variable is a dummy variable, we
use a two stage approach. First, we predict Quality, from a linear probability model including

the two instrumental variables. This prediction is used as the instrument in the 2SLS estimations.

Result: effect of quality management on exports

Table 1 lists estimations of equation 1 on the value of trade. In columns (1) to (3) we compare
firms with quality management employees with firms without this kind of staff, for a given
market product-destination-year. The variable Qualitys exhibits a positive and significant
coefficient in column (1), suggesting that firms with quality control and management personnel
export more in value than other firms. This result remains when we restrict our sample to firms

that do not change status between 2009 and 2019 (i.e. that have or don’t have quality

Q4




BATModel @

better agri-food trade modeliing for policy analysis

management for the whole period, without any change) in column (2). The coefficient is still
significant and positive, in column (3) using an instrumental variable approach. Results confirm
the endogeneity of the Qualitys variable.? Accounting for endogeneity increases the effect of

Qualitygon the exported value.

In columns (4) and (5), we add a firm fixed effect which allows us to control for all non observable
and time invariant firm characteristics. The identification of the effect of quality management is
thus within time for a given firm. The coefficient relative to Qualityy is still positive and
significant, meaning that a firm hiring quality management personnel (switching to Qualityz=0
to Qualityg=1) will increase its value of trade. As previously, 2SLS and OLS differ in terms of
magnitude, which is explained by the fact that the two estimators do not estimate the effect of

quality exactly on the same population.

Table 1. Effect of quality management on the intensive trade margin

In vkt
(1) (2) (3) (4) (5)
All AQualitys=0 All All All
OoLS OoLS v oLS v
Qualitys 0.183*** 0.239%** 0.865*** 0.027** 0.156%**
(0.017) (0.038) (0.062) (0.011) (0.036)
productivitys 0.408*** 0.458%*** 0.382%*** 0.028*** 0.029***
(0.012) (0.015) (0.013) (0.009) (0.009)
Size 25 0.484*** 0.531%** 0.281*** 0.030 0.013
(0.023) (0.036) (0.031) (0.025) (0.025)
Size 3 0.710%** 0.832%** 0.381*** 0.118%*** 0.100***
(0.029) (0.046) (0.043) (0.032) (0.033)
Size 4 1.455*** 1.545*** 1.010*** 0.184*** 0.160***
(0.029) (0.044) (0.050) (0.041) (0.041)
N 639,419 421,836 639,419 638,791 638,791

2 the value of the Kleibergen and Paap Wald F statistic of the first order estimation (test for weak
identification) suggests that our instrument is not weak. The validity of our instruments is also supported
by the rejection of underidentification (a Kleibergen-Paap rk LM statistic significant at 1 percent).
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®

r2 0.367 0.385 0.077 0.488 -0.000
Underidentification stat. 21608.765 19241.165
F stat for weak id 2047.976 1787.498
Weak id. p-value 0.000 0.000
Endogeneity test stat 145.445 14.526
p-value endogeneity test 0.000 0.000
destination-product-year yes yes yes yes yes
firm no no no yes yes

Notes: All continuous variables are in logarithm.

Robust standard errors clustered by destination-product in parentheses.

* p<0.10, ** p < 0.05, *** p < 0.01

Table 2 replicates the estimation of table 1 on the probability of trade. We observe the same

pattern than previously, with a positive and significant coefficient in all columns, showing that

quality control and management increase not only the intensive margin of trade, but also the

extensive margin. Firms with quality personnel not only have higher exported trade values, they

also have an higher probability to export. Firms hiring quality personnel also increase their

market access.

Table 2. Effect of quality management on the extensive trade margin

Xfikt
(1) (2) (3) (4) (5)
All AQualitys=0 All All All
oLS oLS v oLS v
Qualitys 0.008*** 0.014*** 0.003** 0.001*** 0.002***
(0.000) (0.001) (0.001) (0.000) (0.001)
productivitys: 0.014%*** 0.015*** 0.014*** 0.002*** 0.002***
(0.000) (0.000) (0.000) (0.000) (0.000)
Size 25 0.024*** 0.019*** 0.025*** 0.006*** 0.006***
(0.001) (0.001) (0.001) (0.000) (0.000)
Size 3 0.038*** 0.028*** 0.041*** 0.012*** 0.012%**
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®

(0.001) (0.001) (0.001) (0.001) (0.001)
Size 4y 0.061*** 0.054*** 0.065*** 0.015*** 0.015***

(0.001) (0.001) (0.001) (0.001) (0.001)
N 11,127,999 7,209,619 11,127,999 11,127,997 11,127,997
r2 0.129 0.132 0.017 0.171 0.000
Underidentification stat. 410167.198 395068.067
F stat for weak id 5834.111 5425.378
Weak id. p-value 0.000 0.000
Endogeneity test stat 24.508 2.588
p-value endogeneity test 0.000 0.108

Notes: All continuous variables are in logarithm. Robust standard errors clustered by destination-
product in parentheses. p <0.10, ** p < 0.05, *** p <0.01

In table 3, we interact the variable Qualityswith the logarithm of the total salary paid by the firm

to quality control and management employees. Results in columns (1) and (3) on the intensive

and extensive margin of trade shows that having quality staff increases the trade value, volume

and probability, but above a certain threshold of salary. Above this threshold, the higher the

"investment in quality", the higher is the positive impact on trade. Coefficients of columns (2)

and (4), where we restrict our sample to firms with quality management staff, confirm that the

amount paid for quality management personnel increases both trade values and probability of

trade.
Table 3. Effect of quality management expenditures on the trade margins
In vkt Xfikt
(1) (2) 3) (4)
all firms Qualityr=1 all firms Qualityr=1
Qualitys -0.266*** -0.003*
(0.070) (0.002)
QualitysxSalarys 0.027*** 0.054%** 0.000** 0.001***
(0.006) (0.010) (0.000) (0.000)
productivitys 0.030*** 0.042%** 0.002*** 0.001***
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(0.010) (0.017) (0.000) (0.000)
Size 27 0.026 -0.137% 0.006*** 0.009***
(0.025) (0.070) (0.000) (0.001)
Size 3s 0.119*** -0.055 0.012*** 0.015***
(0.033) (0.079) (0.001) (0.001)
Size 4 0.176*** 0.014 0.015*** 0.018***
(0.042) (0.089) (0.001) (0.002)
N 593,758 335,380 11,127,997 5,376,025
r2 0.4829 0.4937 0.1707 0.1916
destination-product-year yes yes yes yes
firm yes yes yes yes

Notes: All continuous variables are in logarithm. Robust standard errors clustered by firm-year in
parentheses. * p <0.10, ** p <0.05, *** p < 0.01

Result: quality management and Non Tariff Measures

In table 4, we estimate the impact of quality control and management on trade, distinguishing
destination-product pairs with Non-tariff-Measures from those without, using two interacted
variables QualityxNTM 2" 22ty xnoNTM with NTMxa dummy variable equal to one whether
the destination jimplement a NTM for the product k, and zero otherwise, and noNTMja dummy
variable equal to one whether the destination j does not implement a NTM for the product k,
and zero otherwise. Data on the presence of NTM come from the UNCTAD database, cover 80

countries and do not have time dimension.

Our results in column (1) show that the positive impact of quality control and management
employees on trade revealed in the previous section only occurs when the exporter is facing a
NTM, as only QualityxxNTMjdisplays a positive and significant coefficient. This outcome argues
in favor of a compliance effect induced by quality control and management staff. Having
personnel dedicated to these particular issue helps firms to export more in value to destination

with higher requirements in terms of safety and traceability.

In columns (2) and (3), we distinguish EU destination from non EU destination as NTM applied
by EU countries are the same than those who are applied at the French border, therefore, on
the domestic market. We could thus expect NTM on European destinations to have a different

impact than on non EU destinations. Our results confirm this intuition as the positive impact of
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quality management is only significant on non European markets with NTM (column 3). The

"investment in quality management" does not seems to positively impact trade towards other

European countries with the same sanitary requirement than in France. On the contrary, we

observe a negative coefficient on the variable Qualitys for products without any NTM on the

European market in column (2). Columns (4) to (6) of table 4 confirm the previous results using

the total amount paid to quality management staff instead of a dummy.

Table 4. Effect of quality management on the intensive trade margin with NTM

In vkt
(1) (2) 3) (4) (5) (6)
All EUsp=1 EUs=0 All EUp=1 EUs=0
all firms all firms  Qualitys=1 Qualityr=1 Qualityr=1
QualitygxNTMjk 0.026** 0.022 0.042**
(0.013) (0.015) (0.021)
QualityxnoNTMk -0.058 -0.141* 0.061
(0.056) (0.076) (0.076)
productivitys 0.029***  (0.055*** 0.001 0.042%** 0.090%*** 0.010
(0.010) (0.012) (0.017) (0.019) (0.022) (0.032)
Size 25 0.040 0.077** 0.024 -0.139* -0.128 -0.034
(0.027) (0.034) (0.042) (0.076) (0.089) (0.139)
Size 3 0.124%**  (0.194*** 0.016 -0.062 0.043 -0.183
(0.035) (0.041) (0.059) (0.085) (0.097) (0.158)
Size 41 0.214***  (0,393*** -0.023 0.051 0.280** -0.326*
(0.044) (0.053) (0.073) (0.094) (0.110) (0.172)
QualitysexSalaryxNTMk 0.064*** 0.064*** 0.026
(0.011) (0.012) (0.022)
QualitysxSalaryzxNoNTMix 0.006 0.029 -0.004
(0.033) (0.043) (0.051)
N 541,567 358,155 183,189 300,998 206,039 94,875
r2 0.49 0.53 0.47 0.50 0.53 0.49
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destination-product-year yes yes yes yes yes yes
firm yes yes yes yes yes yes

Notes: All continuous variables are in logarithm. Robust standard errors clustered by firm-year in
parentheses.* p < 0.10, ** p < 0.05, *** p <0.01

Table 5 follows the same structure than table 4 but focuses on the extensive margin of trade.
The pattern is slightly different than on the intensive margin. Having employees dedicated to
safety and traceability issues help firms to reach destinations with NTM, and European countries
in general but have a negative impact on the probability of trade on other non-EU destination.
It suggests that firms with quality management staff concentrate their export to markets with
NTM as they have a comparative advantage on these markets with their higher safety and
sanitary quality, except on the European countries which have the same requirements than the

domestic market.

Table 5. Effect of quality management on the extensive trade margin with NTM

Xfikt
(1) (2) (3) (4) (5) (6)
All EUr=1 EUr=0 All EUnr=1 EUx=0

all firms all firms Qualitys=1 Qualitys=1 Qualitys=1

Quality:xNTMjk 0.002*%**  0.002***  0.001***
(0.000) (0.001) (0.000)
QualityxnoNTMijk -0.007***  0.007**  -0.003***

(0.001) (0.003) (0.001)

productivitys: 0.002*%**  0.004***  0.001***  0.002*** 0.005*** 0.000
(0.000) (0.000) (0.000) (0.000) (0.001) (0.001)
Size 25 0.007***  0.015%**  0.003***  (0.012%** 0.028%*** 0.001
(0.001) (0.001) (0.001) (0.001) (0.003) (0.001)
Size 34 0.015%**  0.028***  0.007***  0.020%** 0.039%** 0.007***
(0.001) (0.002) (0.001) (0.002) (0.003) (0.002)
Size 4¢ 0.019%**  0.038***  0.007***  0.025%** 0.050%** 0.007***
(0.001) (0.002) (0.001) (0.002) (0.004) (0.002)
QualitysxSalaryxNTMi 0.001%** 0.000 0.002%**
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(0.000) (0.001) (0.000)
QualitygxSalarysxNoNTMix -0.002** -0.001 -0.000

(0.001) (0.002) (0.001)
N 7,830,743 3,199,581 4,631,141 3,838,337 1,631,313 2,207,023
r2 0.18 0.21 0.16 0.20 0.22 0.18
destination-product-year yes yes yes yes yes yes
firm yes yes yes yes yes yes

Notes: All continuous variables are in logarithm. Robust standard errors clustered by firm-year in
parentheses. * p <0.10, ** p <0.05, *** p <0.01

CONCLUSION

In this article, we discuss the effects of the "investment in the quality"” of agri-food firms on their
export performance, underlining that product quality is not limited to product differentiation
perceived by final consumers. Product traceability and reliability is an essential factor in firms’

competitiveness, especially in the perspective of the global value chains.

Other avenues of research may be considered to continue to work on these issues. The analysis
of the effects of certain standards such as the ISO 26000 standard on Social Responsibility, which
brings a new, more social and environmental dimension, could be particularly interesting to

understand differentiation strategies of firms on international markets.

REFERENCES

Aiello, G., Enea, M., and Muriana, C. (2015). The expected value of the traceability information.
European Journal of Operational Research, 244(1):176-186.

Alfaro, J. A. and Rabade, L. A. (2009). Traceability as a strategic tool to improve inventory
management: A case study in the food industry. International Journal of Production Economics,
118(1):104-110.

Amiti, M. and Khandelwal, A. K. (2013). Import Competition and Quality Upgrading. The Review
of Economics and Statistics, 95(2):476—490.

Anders, S. M. and Caswell, J. A. (2009). Standards as barriers versus standards as catalysts:
Assessing the impact of HACCP implementation on u.s. seafood imports. American Journal of
Agricultural Economics, 91(2):310-321.

Baldwin, R. and Harrigan, J. (2011). Zeros, Quality, and Space: Trade Theory and Trade Evidence.
American Economic Journal: Microeconomics, 3(2):60-88.

@)fE!




BATModel @

better agri-food trade modeliing for policy analysis

Chen, N. and Juvenal, L. (2016). Quality, trade, and exchange rate pass-through. Journal of
International Economics, 100:61-80.

Crivelli, P. and Groeschl, J. (2015). The impact of sanitary and phytosanitary measures on market
entry and trade flows. The World Economy, 39(3):444-473.

Crozet, M., Head, K., and Mayer, T. (2012). Quality Sorting and Trade: Firm-level Evidence for
French Wine. Review of Economic Studies, 79(2):609-644.

Curzi, D. and Olper, A. (2012). Export behavior of Italian food firms: Does product quality matter?
Food Policy, 37(5):493-503.

de Frahan, B. H. (2006). Harmonisation of food regulations and trade in the single market:
evidence from disaggregated data. European Review of Agricultural Economics, 33(3):337- 360.

Disdier, A.-C. and Fugazza, M. (2020). A Practical Guide to the Economic Analysis of Non-Tariff
Measures. UN.

Epelbaum, F. M. B. and Martinez, M. G. (2014). The technological evolution of food traceability
systems and their impact on firm sustainable performance: A RBV approach. International
Journal of Production Economics, 150:215-224.

Fan, H., Li, Y. A., and Yeaple, S. R. (2018). On the relationship between quality and productivity:
Evidence from china’s accession to the wto. Journal of International Economics, 110:28-49.

Fontagné, L., Orefice, G., Piermartini, R., and Rocha, N. (2015). Product standards and margins
of trade: Firm-level evidence. Journal of International Economics, 97(1):29-44.

Gao, Z. and Schroeder, T. C. (2009). Effects of label information on consumer willingnessto-pay
for food attributes. American Journal of Agricultural Economics, 91(3):795-809.

Gracia, A., Barreiro-Hurlé, J., and Ldépez-Galan, B. (2013). Are local and organic claims
complements or substitutes? a consumer preferences study for eggs. Journal of Agricultural
Economics, 65(1):49-67.

Grundke, R. and Moser, C. (2019). Hidden protectionism? evidence from non-tariff barriers to
trade in the united states. Journal of International Economics, 117:143-157.

Hansman, C., Hjort, J., Leén-Ciliotta, G., and Teachout, M. (2020). Vertical integration, supplier
behavior, and quality upgrading among exporters. Journal of Political Economy, 128(9):3570—
3625.

Hummels, D. and Klenow, P. J. (2005). The Variety and Quality of a Nation’s Exports.

American Economic Review, 95(3):704-723.

Hummels, D. and Skiba, A. (2004). Shipping the Good Apples Out? An Empirical Confirmation of
the Alchian-Allen Conjecture. Journal of Political Economy, 112(6):1384—-1402.

Khandelwal, A. (2010). The Long and Short (of) Quality Ladders. Review of Economic Studies,
77(4):1450-1476.

Qe




BATModel @

better agri-food trade modeliing for policy analysis

Kugler, M. and Verhoogen, E. (2012). Prices, plant size, and product quality. Review of Economic
Studies, 79(1):307-339.

Liu, R., Gao, Z., Nayga, R. M., Snell, H. A., and Ma, H. (2019). Consumers’ valuation for food
traceability in china: Does trust matter? Food Policy, 88:101768.

Manova, K. and Zhang, Z. (2012). Export Prices Across Firms and Destinations. The Quarterly
Journal of Economics, 127(1):379-436.

Murina, M. and Nicita, A. (2015). Trading with conditions: The effect of sanitary and
phytosanitary measures on the agricultural exports from low-income countries. The World
Economy, 40(1):168-181.

Peterson, E., Grant, J., Roberts, D., and Karov, V. (2013). Evaluating the trade restrictiveness of
phytosanitary measures on u.s. fresh fruit and vegetable imports. American Journal of
Agricultural Economics, 95(4):842—-858.

Santeramo, F. G. and Lamonaca, E. (2019). The effects of non-tariff measures on agrifood trade:
A review and meta-analysis of empirical evidence. Journal of Agricultural Economics.

Schott, P. K. (2004). Across-Product Versus Within-Product Specialization in International Trade.
The Quarterly Journal of Economics, 119(2):647-678.

Schott, P. K. (2008). The relative sophistication of Chinese exports. Economic Policy, 23:5-49.

Verhoogen, E. A. (2008). Trade, Quality Upgrading, and Wage Inequality in the Mexican
Manufacturing Sector. The Quarterly Journal of Economics, 123(2):489-530.

Xiong, B. and Beghin, J. (2014). Disentangling Demand-Enhancing And Trade-Cost Effects Of
Maximum Residue Regulations. Economic Inquiry, 52(3):1190-1203.




!?ATMO del @

er agri-food trade modelling for policy anatysis

Chapter 4
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SUMMARY

Our aim with this study is to examine the length of trade in a less analysed region, but with a
more detailed data structure compared to previous studies. Hungary started to open to the
Western world after the regime change in the 1990s. Hungary's accession to the European Union
in 2004 helped it to join the world trade. Due to the historical past, the Hungarian agricultural
sector has a different market structure and development which makes it an important issue to

analyse the export activities of Hungarian firms.

Compared to previous studies, we have firm-product-destination-level observations for the

whole sector, not just for a single product, allowing for more robust estimates than in previous
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analyses. We analyse the duration of trade in the Hungarian agricultural sector. First, we use
Kaplan-Meier survival function to estimate the length of trade. Second, we examine the factors

explaining the length of trade employing discrete-time models logit models.

The Kaplan-Meier estimators shows that the firms with foreign parent company have a higher
probability to survive in terms of duration of trade. There are clear differences between
products, regions and counties that highlights the importance for controlling these
heterogeneities in the models. The partner country's economic situation (GDP), neighbour,
regional trade agreements (RTA) increase the duration of trade at product-firm level. In the full
model, controlling for product and county-level fixed effects, distance reduces the odds of

survival, and EU membership alone has no effect.

INTRODUCTION

The firms and duration of trade already has a rich literature within the field of agricultural
economics. Earlier studies have shown that the length of trade is shorter than previously
thought, and much dependent on the type of product. A variety of studies have been carried
out on a particular product, focusing specifically on the trade life cycle of the product. Most of
these studies have used data from developed and large countries for their analyses, with few

results from less developed regions.

In our study, we provide information on the export behaviour of firms in a region that has been
less studied so far. Due to the different historical background of the Central Eastern European
region, the structural development of the market also presents different patterns compared to
Western European markets. In addition, for the first time, we use firm — product — export
destination level data for an entire country. This allows us to address product-level

heterogeneity in firms' export behaviour.

OBIJECTIVES

We have set four objectives for our study. First, to analyse the duration of trade in the Hungarian
agricultural sector. Second, to investigate the differences between firms located only in Hungary

and have a foreign parent firm. Third, to examine the factors explaining the duration of trade
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using all the products to have a more robust analysis compared to previous studies. Finally, to

examine product, region, and county-level differences in trade length success.

METHODS

Duration analysis of export is estimated by the survival function, S(t), using the nonparametric
Kaplan-Meier product-limit estimator (Cleves et al., 2010). We assume that a sample contains n
independent observations denoted as (ti; ci), where i =1, 2,..., n, ti is the survival time, and ci is
the censoring indicator variable C, which takes a value of 1 if a failure occurred, and 0 otherwise
of observation i. It is assumed that there are m < n recorded times of failure. The rank-ordered
survival times are denoted as t(1) < t(2) < ... < t(m), while nj denotes the number of subjects at
risk of failing at t(j), and dj denotes the number of observed failures. The Kaplan-Meier estimator

of the survival function is then:

nj—dj

S(v = [Tecy<e (1)

nj

with the convention that $(t) = 1 if t < t(1). Given that many observations are censored, it is
noted that the Kaplan-Meier estimator is robust to censoring and uses information from both

censored and non-censored observations.

Discrete time models

Beyond a descriptive analysis of the duration of trade, we are interested in the factors explaining
survival. Recent literature on the determinants of duration uses Cox proportional hazards
models. However, over the last decade some papers have pointed out three problems inherent
to the Cox model that reduce the efficiency of estimators (Hess & Persson, 2011, 2012). First,
continuous-time models (such as the Cox model) may result in biased coefficients when the
database refers to discrete-time intervals, and especially in samples with a high number of ties
(numerous short-spell lengths). Second, Cox models do not control for unobserved
heterogeneity (or frailty). Thus, results might not only be biased, but also spurious. The third
issue is connected to the proportional hazards assumption that implies similar effects at

different moments in the duration spell. Following Hess & Persson (2011), we estimate a
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discrete-time models logit model into which product-level, region and county fixed effects are

incorporated to control for unobservable heterogeneity.

Data

We use a detailed Hungarian firm-level database. Our database consists of the universe of
Hungarian manufacturing firms with more than 5 employees in years between 2005 and 2019.
It combines data from the firms' balance sheets and earnings statements and detailed export
data from the Hungarian Customs Statistics. In the balance sheet and earnings statement data
we observe sales, employment, fixed assets, various cost measures including expenditures on
labor and materials, as well as ownership structure (foreign-owned, domestic state-owned,
domestic privately owned). The Customs Statistics report data on essentially all export and
import flows, both as value and quantity, of each firm by 8-digit HS (Harmonized System)
product category, partner country and year. We also merged our dataset with the CEPII Gravity

database to employ in the models the variables usually used in the trade literature.

Our panel comprises essentially all Hungarian manufacturing firms (yearly 150 — 400 thousand
observations) for the 2005 — 2019 period. The observations are firm - product - export
destination - year level. The database is managed by the Databank of our Institute and can be
accessed after a meticulous scrutiny by the Hungarian Central Statistical Office (HCSO). The data
cannot be exported, it can only be analysed within the premises by those who received the

approval of the HCSO.

We present the summary statistics for the variables employed in the analysis in Table 1. It is
clearly visible that the majority if Hungarian firms in the agricultural sector fail to continue their
export activity (fail). It is since the only a small percentage of Hungarian firms has export activity
(export). One of the main interests is the foreign variable that equals to 1 if the firm has foreign
parent company. In that case, we do not know the balance sheet information of the firm.
However, we assume that these firms have longer duration of export due to the advantages of
their size. For controlling unobserved heterogeneity, we employ product (prod), region

(rkod2018) and county (mkod2018) fixed effects.

The rest of the variables have the following meanings:

seq: is the number of observations so far in the spell.
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spell: is the number of spells so far. All observations in the first spell are tagged with 1, all in the
second with 2, and so on.

end:is 1 at the end of each spell and 0 otherwise.

nspells: number of spells

mspell: dummy, takes value 1 if the number of spells is greater than one

length: longest spell company-product-export by destination

Ingdpp: GDP PPP (current thousands international $)

Indist: distance between most populated city of each country (km)

contig: dummy equal to 1 if countries are contiguous

eu_d: 1if country currently is a EU member

rta: 1 if the pair currently has a RTA (source: WTO)

Table 1. Descreptive statistics for the variables used

Variable Obs Mean Std. dev. Min Max
foreign 2516224 0,046 0,209 0 1
fail 2516224 0,856 0,351 0 1
seq 2516224 0,402 10,366 0 15
spell 2516224 0,169 0,444 0 6
end 2516224 0,062 0,242 0 1
nspells 2516224 0,922 0,635 0 6
mspell 2516224 0,115 0,319 0 1
length 2516224 0,660 20,141 0 15
Ingdpp 2182780 190,764 10,544 110,956 230,881
Indist 2507956 60,632 10,082 50,069 90,805
prod 2516224 120,384 70,377 1 22
mkod2018 2400995 70,476 50,838 1 20
rkod2018 2400995 30,274 20,453 1 7
contig 2428299 0,437 0,496 0 1
eu_d 2510454 0,714 0,452 0 1
rta 2510454 0,831 0,375 0 1
year 2516224 2005 2019
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RESULTS AND DISCUSSION

We first present the Kaplan-Meier estimates, followed by the regression estimates.
Kaplan-Meier estimates

Figure 1 shows the firm-product-export destination level survival function of the Hungarian
agricultural sector as a whole. As it can be seen, there is a roughly even pattern of export

linkages. However, the number of longer-term relationships is somewhat smaller.

Figure 1. Duration of trade of the whole Hungarian agricultural sector
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Figure 2. Differences in duration of trade between firms with parent company and only located

in Hungary
o
O_ -
wn
N~ 4
o
=4
o
wn
N 4
o
g
(=1eSan T T T
0 5 10 15
Analysis time
— Located in Hungary —— Not only in Hungary

If we look at firms with a foreign parent company (Figure 2), we can see that the length of export
relationships is roughly the same as for other Hungarian firms up to a 6-year cycle. However,
after that, there is a clear separation and these firms are able to cooperate with their partners

in the longer term. Since it is primarily the patterns of the survival functions that are of interest,

we have not shown the product types associated with each function in the figure.
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Figure 3. Product level diferences in the duration of trade
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Figure 3 shows the differences between Kaplan-Meier survival functions for different product
categories. The survival functions of the different product groups appear to be similar in the first

few years, but thereafter significant differences can be observed. Heterogeneity due to product-

level differences should therefore be controlled for in the models.
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Figure 4. Region level diferences in the duration of trade
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Figures 4 and 5 show the differences at regional and county level. As with the products, it is not
necessarily the individual areas that are of interest, but the differences in pattern. Interestingly,

there are not such significant differences at regional level. At county level, however, the

differences are more clearly visible.
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Figure 5. County level diferences in the duration of trade
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Determinants of duration of trade

Regression analysis of the determinants of survival is presented in Tables 2 and 3. In both cases
the dependent variable was failure, which takes a value of 1 if the firm-product-export
destination level link is discontinuous. Thus, when interpreting the results, the negative sign on

the duration of the export relationship should be interpreted positively.

The explanatory variables in both cases are variables used in the trade literature. In Table 2,
firms with a foreign parent company are added, as well as product-level fixed effects. In Table
3, in addition to the product-level fixed effects, we also include region- and county-level fixed
effects. The results are disaggregated because in this case the foreign variable is not meaningful.

Table 2. Determinants explaining trade survival, controlling for product-level effects, and the
effect of a foreign parent company

1 2 3 4
Fail
Ingdpp -0.0480*** -0.0548*** -0.0496*** -0.0559***
[0.00153] [0.00154] [0.00153] [0.00154]
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®

Indist

contig

mspell

nspells

eu d

rta

2.prod

3.prod

4.prod

5.prod

6.prod

7.prod

8.prod

-0.00379
[0.00344]

-0.138***
[0.00628]

1.007%**
[0.0132]

-1.336***
[0.0113]

-0.00783
[0.00712]

-0.137***
[0.00911]

0.00722**
[0.00345]

-0.137%***
[0.00625]

1.007%**
[0.0132]

-1.345%**
[0.0114]

-0.00194
[0.00718]

-0.146***
[0.00911]

-0.0587***
[0.0112]

0.0312
[0.0200]

-0.0877***
[0.0133]

-0.0514**
[0.0224]

0.0503***
[0.0184]

-0.105%**
[0.0137]

0.0533%**
[0.0137]

-0.00630*
[0.00343]

-0.148%***
[0.00628]

0.998***
[0.0132]

-1.330%***
[0.0112]

-0.00774
[0.00710]

-0.136***
[0.00909]

0.00500
[0.00345]

-0.145%**
[0.00625]

0.999***
[0.0132]

-1.338%**
[0.0114]

-0.00228
[0.00716]

-0.144%**
[0.00909]

-0.0580***
[0.0112]

0.0333*
[0.0200]

-0.0819***
[0.0133]

-0.0494**
[0.0223]

0.0511%**
[0.0184]

-0.0965***
[0.0137]

0.0612%**
[0.0137]
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9.prod

10.prod

11.prod

12.prod

13.prod

14.prod

15.prod

16.prod

17.prod

18.prod

19.prod

20.prod

21.prod

-0.0240
[0.0161]

0.0273**
[0.0124]

-0.0425**
[0.0188]

0.0473%***
[0.0136]

0.0485
[0.0316]

-0.0523
[0.0554]

-0.0146
[0.0162]

-0.116***
[0.0144]

-0.109***
[0.0148]

-0.132%**
[0.0134]

-0.158%**
[0.0130]

-0.174%***
[0.0123]

-0.248**+
[0.0129]

-0.00661
[0.0161]

0.0417%**
[0.0124]

-0.0176
[0.0188]

0.0615***
[0.0136]

0.0667**
[0.0316]

-0.0479
[0.0554]

0.00257
[0.0163]

-0.1171%**
[0.0145]

-0.0881***
[0.0148]

-0.121%**
[0.0134]

-0.139%**
[0.0131]

-0.158%**
[0.0123]

-0.225%**
[0.0130]
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22.prod -0.0583*** -0.0521%**
[0.0119] [0.0119]
foreign -0.205%** -0.183***
[0.00808] [0.00823]
_cons 3.618%** 3.768%** 3.677%** 3.801%**
[0.0393] [0.0417] [0.0393] [0.0417]
Insig2u -1.270*** -1.290*** -1.276*** -1.294%***
[0.0105] [0.0106] [0.0106] [0.0106]
N 2103055 2103055 2103055 2103055
rho 0.219 0.216 0.218 0.215
chi2 21393.0 22844.8 22761.4 24269.9

Standard errors in brackets. * p<0.10, ** p<0.05, *** p<.01

In Table 2, model 4 is considered the preferred model. Models 1-3 show the effects of the foreign

variable and the product-level fixed effects on the other variables, thus proving their validity.

GDP, contiguity, regional trade agreements, and number of spells increase the likelihood of

export linkage continuity. Distance and EU membership have no effect. Significant differences

are also observed for product-level effects, as already indicated by the Kaplan-Meier survival

functions. As in the case of the foreign variable, the estimates provide significant explanations

for the likelihood of trade relationship survival.

Table 3. Determinants explaining trade survival, controlling for region and county-level effects

1 2 3 4
fail
Ingdpp -0.0463*** -0.0463*** -0.0525*** -0.0527***
[0.00156] [0.00156] [0.00157] [0.00157]
Indist -0.00584* -0.00521 0.00580 0.00626*
[0.00352] [0.00352] [0.00354] [0.00354]
contig -0.138*** -0.139%*** -0.134%** -0.136%**
[0.00647] [0.00647] [0.00644] [0.00644]
mspell 0.995*** 0.992*** 0.997*** 0.993***
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nspells

eu d

rta

2.rkod2018

3.rkod2018

4.rkod2018

5.rkod2018

6.rkod2018

7.rkod2018

2.mkod2018

3.mkod2018

4.mkod2018

5.mkod2018

[0.0135]

-1.333%**
[0.0115]

-0.0179**
[0.00734]

-0.131***
[0.00931]

0.0331***
[0.00816]

-0.000486
[0.00740]

0.0182**
[0.00838]

0.0225***
[0.00868]

-0.0640%**
[0.00643]

-0.0913%**
[0.00585]

[0.0135]

-1.330%**
[0.0115]

-0.0165**
[0.00736]

-0.129%***
[0.00933]

0.0358***
[0.0128]

-0.0798***
[0.00840]

-0.0872***
[0.0130]

0.00524

[0.0136]

-1.341%**
[0.0116]

-0.0142*
[0.00742]

-0.138%**
[0.00932]

0.0183**
[0.00819]

-0.0355***
[0.00746]

-0.0165*
[0.00849]

0.00451
[0.00883]

-0.0631***
[0.00652]

-0.112%**
[0.00592]

[0.0136]

-1.338%**
[0.0116]

-0.0121
[0.00744]

-0.137%%*
[0.00934]

0.00384
[0.0129]

-0.0990***
[0.00847]

-0.124%**
[0.0131]

-0.0295**
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6.mkod2018

7.mkod2018

8.mkod2018

9.mkod2018

10.mkod2018

11.mkod2018

12.mkod2018

13.mkod2018

14.mkod2018

15.mkod2018

16.mkod2018

17.mkod2018

18.mkod2018

[0.0124]

-0.0665***
[0.00863]

0.0529***
[0.0147]

-0.0196*
[0.0113]

-0.0979***
[0.00911]

0.0760***
[0.0128]

0.0289**
[0.0123]

0.0642**
[0.0250]

0.0444***
[0.00614]

0.0188
[0.0126]

0.0188*
[0.00973]

-0.0556***
[0.0160]

0.0672%**
[0.0192]

0.0576***

[0.0124]

-0.0817***
[0.00866]

0.0414%**
[0.0148]

-0.0444%**
[0.0113]

-0.0886***
[0.00915]

0.0693%***
[0.0131]

0.0150
[0.0124]

0.0732%**
[0.0251]

0.0415%**
[0.00611]

-0.0120
[0.0127]

0.0223**
[0.00981]

-0.0928***
[0.0160]

0.0142
[0.0193]
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19.mkod2018

20.mkod2018

2.prod

3.prod

4.prod

5.prod

6.prod

7.prod

8.prod

9.prod

10.prod

[0.0132]

0.0739***
[0.0142]

0.0366***
[0.0115]

-0.0328***
[0.0113]

0.0256
[0.0201]

-0.0881***
[0.0134]

-0.0389*
[0.0224]

0.0663***
[0.0185]

-0.0669***
[0.0139]

0.0835***
[0.0139]

-0.000582
[0.0166]

0.0539***
[0.0125]

-0.000288
[0.0203]

0.0742%***

[0.0135]

0.0516***
[0.0141]

-0.00812
[0.0114]

-0.0349***
[0.0112]

0.0264
[0.0202]

-0.0892***
[0.0134]

-0.0385*
[0.0224]

0.0560%***
[0.0185]

-0.0602***
[0.0140]

0.0818%***
[0.0139]

-0.000650
[0.0166]

0.0572%**
[0.0126]

0.000910
[0.0203]

0.0773***
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[0.0138] [0.0138]
13.prod 0.0548* 0.0545*
[0.0329] [0.0328]
14.prod -0.0378 -0.0330
[0.0566] [0.0567]
15.prod -0.00433 -0.00287
[0.0168] [0.0168]
16.prod -0.0978*** -0.0968***
[0.0145] [0.0145]
17.prod -0.101*** -0.0958***
[0.0155] [0.0155]
18.prod -0.134%** -0.131%**
[0.0136] [0.0136]
19.prod -0.147*** -0.146***
[0.0134] [0.0134]
20.prod -0.148%** -0.156***
[0.0126] [0.0126]
21.prod -0.215%** -0.211%**
[0.0133] [0.0134]
22.prod -0.0579*** -0.0530%***
[0.0121] [0.0121]
_cons 3.630*** 3.607*** 3.752%*** 3.733***
[0.0401] [0.0402] [0.0425] [0.0426]
Insig2u -1.270%** -1.273%** -1.290*** -1.292%**
[0.0110] [0.0110] [0.0110] [0.0110]
N 2001385 2001385 2001385 2001385
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rho 0.219 0.219 0.216 0.215

chi2 21685.3 22078.2 23014.8 23466.4
Standard errors in brackets. * p<0.10, ** p<0.05, *** p<.01

In Table 3, model 4 is also the preferred model. Models 1-2 show the difference between region
and county level fixed effects without product level fixed effects. Models 3-4 show the
differences with product-level fixed effects. The results are similar to those shown in Table 2,
but there are notable differences. When looking only at regional fixed effects, EU membership
has a positive impact on trade survival. At county level, however, the EU dummy no longer has
significant explanatory power. This shows that there are much larger differences at county level
in Hungary in terms of exports compared to regional differences. The difference at the regional

and county level can also be seen in the distance, with the county already significantly increasing

the likelihood of ending a trade relationship.

CONCLUSION

Our present study focuses on the duration of trade in a less analysed region, but with a more
detailed data structure compared to previous studies. We analyse the duration of trade in the
Hungarian agricultural sector. Compared to previous studies, we have firm-product destination
level observations for the whole sector, not just for a single product, which allows for more

robust estimates than in previous analyses.

First, we use a Kaplan-Meier survival function to estimate the duration of trade. Second, by
employing discrete-time logit models, we examine the factors explaining the trade duration.

The Kaplan-Meier estimators show that firms with foreign parent firms are more likely to survive
in terms of trade duration. There are clear differences across products, regions and counties,
highlighting the importance of controlling for these heterogeneities in the models. The
economic situation (GDP) of the partner country, neighbouring countries, regional trade
agreements (RTAs) increase the duration of trade at the product-firm level. In the full model,
controlling for product- and county-level fixed effects, distance reduces the probability of

survival, EU membership per se has no effect.
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Concluding Remarks

This deliverable aims to analyze the relationship between imported input and firms’
performance. To this purpose, several different aspects affecting firms’ competitiveness in the
food sector are explored, such as they productivity, export performance, quality upgrading,
innovativeness and trade duration. We contribute to the existing literature by uncovering a
number of new findings. First, in a theoretical framework, it is provided evidence of ambiguous
effects of trade liberalization, as without trade a lower input price promotes the exit of low-
productive firms and raises welfare, while less productive firms may benefit more than other
firms from a tariff reduction on high-quality inputs. Moreover, in a free trade scenario, high
productive firms may opt for the production of lower quality goods, especially if the price of
high-quality input, adjusted for quality, is relatively high and consumers have limited
appreciation for vertical-product differentiation. Second, it is shown that higher availability of
intermediate inputs leads firms to upgrade the quality of the exported products and exports of
new products. Third, it is provided empirical that companies employing quality management
staff tend to achieve greater market penetration and export larger quantities, particularly in
markets with stringent standards. Finally, by analysing export activities of companies in Central-
Est Europe it is uncovered that firms trade durations is positively affected by the presence of
foreign parent firms, by the level of income of the partner country, and the enforcement of trade

agreements.

All'in all, this deliverable provides evidence of the relevant role played by intermediate inputs in
promoting the performance of EU food firms. The results of this deliverable may be useful in
driving future EU trade strategies, especially concerning the imports of intermediate goods,
which represents a quite debated topic. While the progressive EU trade integration has
promoted over time imports of larger quantities and varieties of imports, the recent EU Farm to
Fork strategy seems to go in a direction where sourcing imports from abroad may be hindered

by more restrictive regulations.
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