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This paper derives the gravity equation with intermediate goods trade. We extend a 

standard monopolistic competition model to incorporate intermediate goods trade, and 

show that the gravity equation with intermediates trade is identical to the one without it 

except in that gross output should be used as the output measure instead of value added. 

We also show that the output elasticity of trade is significantly underestimated when 

value added is used as the output measure. This implies that with the conventional gravity 

equation, the contribution of output growth can be substantially underestimated and the 

role of trade costs reduction can be exaggerated in explaining trade expansion, as we 

demonstrate for the case of Korea’s trade growth between 1995 and 2007. 

Keywords: Gravity Equation, Gross Output, Intermediate Goods Trade, Global Value 

Chains, Fragmentation 

JEL Classification: F12, F14, F15 

 

I. INTRODUCTION 

 

Last several decades saw a huge increase in the trade of intermediate goods 

across countries. This phenomenon was driven by the rise of global supply chains, 

also called by various other names, such as fragmentation, unbundling, or vertical 
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specialization of production. A production process is broken into a number of parts, 

which then are relocated in various countries of the world. As a result, unfinished 

products cross borders multiple times before they reach a final user, and trade 

volume increases relative to value added produced by trade. 

The new aspect of world trade can be understood by investigating world input-

output tables or analyzing a computable general equilibrium model embodying 

worldwide input-output structure. Hummels, Ishii and Yi (2001), Yi (2003), 

Johnson and Noguera (2012), Bridgman (2012), and Koopman, Wang and Wei 

(2014) are notable examples in this line of research. 

An alternative approach is to modify the gravity equation to encompass 

intermediate goods trade. The gravity equation states that bilateral trade is 

proportional to the product of the masses of trading pairs, and is inversely related 

to trade costs between them. It has been the most powerful and popular tool for 

estimating the determinants of bilateral trade flows. The gravity model gained 

more traction in recent years since Eaton and Kortum (2002), Anderson and van 

Wincoop (2003), and Chaney (2008) strengthened its theoretical foundation by 

rigorously deriving it from muti-country Ricardian, Chamberlinian, and heterogeneous 

firms trade models. 

Modifying the gravity equation to incorporate intermediates trade should start 

from a simple observation that trade is measured in gross sales, while GDP is 

measured in value added. Most theoretical studies on the gravity equation assume 

the world without intermediates goods, and thus ignore the difference between 

gross sales and value added. Most empirical studies estimating the gravity equation 

use GDP to measure the mass of a country, either because trade theories ignoring 

the presence of intermediate goods justify its use, or because data on gross output 

are not easily available. However, one can conjecture that to obtain reliable results, 

either trade in terms of value added should be regressed on value added output, or 

trade in gross sales should be regressed on gross output. The former approach, as 

exemplified by Aichele and Heiland (2014), would require a complicated task of 

collapsing the inverse matrix coefficients of input-output tables into a manageable 

number of explanatory variables. Reduced gravity equations would be model-

specific or their coefficients would be difficult to link to structural parameters. 

In this paper, we take the latter approach of explaining gross trade by gross 

output. A number of researchers have estimated the gravity equation by regressing 

gross trade on gross output because it made more intuitive sense (e.g., Wei, 1996 
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and Novy, 2013). However, they do not offer any theoretical justification. The 

paper by Baldwin and Taglioni (2011), to our knowledge, is the first study that 

formally derives the gravity equation with intermediate goods trade, and 

emphasizes the importance of using gross output as the mass variable. We build 

upon their results, and show that the mass variable of the gravity equation with 

intermediated goods trade should be gross output for the exporter, and gross output 

plus net imports for the importer.1 We derive this result in a general setting where 

the ratio of value added to gross output responds to economic variables such that 

using value added as the mass variable generates errors-in-variables bias. Most 

trade models with intermediate goods (e.g., Krugman and Venables, 1996; Eaton 

and Kortum, 2002; Baldwin and Taglioni, 2011) assume that the production function 

for gross output is of Cobb-Douglas, and thus the ratio of value added to gross 

output is fixed. Under this assumption, value added is a perfect proxy for gross 

output, and the question that we raise in this paper becomes meaningless. 

A convenient feature of our gravity equation is that it holds both for aggregate 

trade and for sectoral level trade. A number of empirical studies on gravity estimate 

the gravity equation at sectoral level. Some studies aim to demonstrate that the 

elasticity of trade with respect to output, trade costs, or exchange rate volatility 

varies depending on the nature of goods, while others try to capture a trade pattern 

specific to an industry. Rauch (1999), Feenstra et al. (2001), Evans (2003), Saito 

(2004), Baldwin et al. (2005), and Anderson et al. (2014) are just a few such 

examples. In this line of research, it has never been entirely clear which mass 

variable should be used for the exporter and which for the importer. This paper 

provides a rigorous answer to this question. 

In addition, this paper tests whether the use of gross output as the mass variable 

improves the performance of the gravity equation over the popular practice of 

using value added as the mass variable. Baldwin and Taglioni (2011) also conduct 

a similar comparison. Because data on gross output are not widely available, they 

suggest using the sum of GDP and intermediate goods trade as a proxy, and show 

that the proxy performs better than GDP in gravity equation estimations. In this 

paper, we use gross output data from the World Input-Output Table (Timmer et al., 

 
1 Baldwin and Taglioni (2011) show that the mass variable for the exporter should be gross output, 

as we confirm here, and the one for the importer should be GDP plus the total costs of production, 

which is different from ours. In addition, we derive the gravity equation that holds both for 

aggregate trade and for sectoral level trade under a more general setting. 
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2015), and explicitly show that fluctuations in gross output to value added ratio 

generate downward bias in the estimation of the mass variable coefficient when 

value added is used as the mass variable. This implies that if we use the conventional 

gravity equation with value added as the mass variable, the contribution of output 

growth can be substantially underestimated, and the role of trade costs reduction 

can be significantly exaggerated in explaining trade expansion. We demonstrate 

this possibility using the case of Korea’s trade growth between 1995 and 2007. 

This paper is organized as follows. In section II, we derive the gravity equation 

in the presence of intermediate goods trade from a monopolistic competition model 

with intermediate goods trade. In section III, we estimate the gravity equation, and 

compare the empirical performance of value added and gross output as the mass 

variable. Section III briefly concludes this paper. 

 

II. THEORY 
 

To introduce intermediate goods trade into the gravity theory, we utilize the 

framework used by Krugman and Venables (1996), Eaton and Kortum (2002), and 

Baldwin and Taglioni (2011). The essence of the idea is the assumption that each 

firm produces a good (or a service) that can be used both as an intermediate good 

and as a final good. We incorporate the idea into the monopolistic competition 

model by Krugman (1979) and Anderson and van Wincoop (2003), where all firms 

located in the same country are assumed to be symmetrical. 

There are  𝐾 industries in the world. Goods produced in industry  𝑚 are 

differentiated from each other and indexed on an interval 𝑁𝑚. Each firm produces 

only one good so that we can index firms by the index of goods. Firms located in 

country  𝑖  produces a subset of  𝑁𝑚, and let  𝑛𝑖
𝑚 be its measure. Free entry prevails 

everywhere and the profit of each firm is equal to zero. 

To produce  𝑞  units of an industry  𝑚  good in country i,  𝑓𝑖
𝑚 + 𝑎𝑖

𝑚 𝑞 units of 

𝑍𝑖
𝑚 are required.  𝑓𝑖

𝑚 is the fixed cost of production, and 𝑎𝑖
𝑚 is the marginal cost, 

both measured in the unit of 𝑍𝑖
𝑚.  𝑍𝑖

𝑚 is a composite good, which is produced by 

a CES production function using local labor  𝐿𝑖
𝑚 and composite intermediate goods 

𝐺𝑖
𝑚𝑘 (𝑘 = 1, … , 𝐾): 
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 𝑍𝑖
𝑚 = [(𝛼𝑚𝐿)

1

𝜀𝑚  (𝐿𝑖
𝑚)

𝜀𝑚−1

𝜀𝑚 + ∑ (𝛼𝑚𝑘)
1

𝜀𝑚  (𝐺𝑖
𝑚𝑘)

𝜀𝑚−1

𝜀𝑚𝐾
𝑘=1 ]

𝜀𝑚

𝜀𝑚−1

,  (1) 

 

𝜀𝑚 is the elasticity of substitution among labor and composite inputs, and is assumed 

to be greater than one. 𝐺𝑖
𝑚𝑘, composite intermediate good 𝑘 used in industry 𝑚 of 

country 𝑖, in turn, is made by assembling industry 𝑘 goods produced all over the 

world. 

 

 𝐺𝑖
𝑚𝑘 = [ ∫ 𝑔𝑖

𝑚 (𝑠)
𝜎𝑘−1

𝜎𝑘
𝑠∈𝑁𝑘 𝑑𝑠]

𝜎𝑘

𝜎𝑘−1

.  (2) 

 

𝑔𝑖
𝑚 (𝑠) (𝑠 ∈ 𝑁𝑘) is the input of an industry 𝑘 good into composite intermediate 

good 𝐺𝑖
𝑚𝑘. 𝜎𝑘 is the elasticity of substitution between 𝑔𝑖

𝑚’s, and is greater than one. 

We assume that individual goods entering composite intermediate goods are 

tradable, but composite goods themselves are not tradable. Equation (2) implicitly 

assumes that  𝜎𝑘 does not depend on 𝑚, the industry that uses intermediate inputs. 

As we will see soon, this is a crucial assumption. 

The unit cost of 𝐺𝑖
𝑚𝑘 is given by the following price index: 

 

 𝑃𝑖
𝑘 =  [∫  (𝑝𝑖(𝑠))1−𝜎𝑘

𝑑𝑠
𝑠∈𝑁𝑘 ]

1

1−𝜎𝑘.  (3) 

 

𝑝𝑖  (𝑠) is the price of good s in country i. Denoting the wage rate in country i by 

𝑊𝑖, using (1), the unit cost of 𝑍𝑖
𝑚 can be written as: 

 

 𝑉𝑖
𝑚 =  [𝛼𝑚𝐿(𝑊𝑖 )

1−𝜀𝑚

+  ∑ 𝛼𝑚𝑘 (𝑃𝑖
𝑘)

1−𝜀𝑚
𝐾
𝑘=1   ]

1

1−𝜀𝑚

.  (4) 

 

Thus the total cost of a country i firm producing 𝑞 units of an industry 𝑚 good 

is given by: 
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 𝐶𝑖
𝑚 = (𝑓𝑖

𝑚 + 𝑎𝑖
𝑚 𝑞) 𝑉𝑖

𝑚.  (5) 

 

Denoting the marginal cost by 𝑐𝑖
𝑚, 

 

 𝑐𝑖
𝑚 =  𝑎𝑖

𝑚 𝑉𝑖
𝑚.  (6) 

 

Applying Shephard’s lemma to (4), we can obtain the shares of labor and composite 

intermediate goods in the total cost of a country  𝑖  firm in industry  𝑚: 

 

 𝛾𝑖
𝑚𝐿 ≡

𝑊𝑖 𝐿𝑖
𝑚

𝐶𝑖
𝑚   = 𝛼𝑚𝐿 (

𝑊𝑖

𝑉𝑖
𝑚)

1−𝜀𝑚

  ,  (7) 

 

 𝛾𝑖
𝑚𝑘 ≡

𝑃𝑖
𝑘 𝐺𝑖

𝑚𝑘

𝐶𝑖
𝑚   = 𝛼𝑚𝑘 (

𝑃𝑖
𝑘

𝑉𝑖
𝑚)

1−𝜀𝑚

  .  (8) 

 

Using (3), (4), and (8), we can derive the value of good 𝑠 that enters composite 

intermediate good 𝑘 used in industry 𝑚 of country 𝑖. 

 

 𝑝𝑖(𝑠) 𝑔𝑖
𝑚(𝑠)  = (

𝑝𝑖(𝑠)

𝑃𝑖
𝑘 )

1−𝜎𝑘

𝛾𝑖
𝑚𝑘  𝐶𝑖

𝑚 for 𝑠 ∈ 𝑁𝑘.   (9) 

 

The representative household in country i maximizes the following utility 

function. 

 

 𝑈𝑖 = [∑ (𝛼ℎ𝑘)
1

𝜀ℎ𝐾
𝑘=1 (𝐺𝑖

ℎ𝑘)
𝜀ℎ−1

𝜀ℎ ]

𝜀ℎ

𝜀ℎ−1

.  (10) 

 

Here, superscript  ℎ  denotes the household, and 𝐺𝑖
ℎ𝑘 is composite good 𝑘 consumed 

by the household as a final good. Again, it is made of industry 𝑘 goods produced 

all over the world: 
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 𝐺𝑖
ℎ𝑘 = [ ∫ 𝑔𝑖

ℎ  (𝑠)
𝜎𝑘−1

𝜎𝑘
𝑠∈𝑁𝑘 𝑑𝑠]

𝜎𝑘

𝜎𝑘−1

.  (11) 

 

Composite final good 𝑘 is assumed to be made in the same way as composite 

intermediate good 𝑘  used by industries. Equation (10) assumes that no direct 

labor is used to produce household utility. This restriction is not necessary, but we 

adopt it as it conforms to the structure of input-output tables. 

Using the same method as before, we can show that 

 

 𝑝𝑖(𝑠) 𝑔𝑖
ℎ(𝑠)  = (

𝑝𝑖(𝑠)

𝑃𝑖
𝑘 )

1−𝜎𝑘

𝛾𝑖
ℎ𝑘  𝐸𝑖 for 𝑠 ∈ 𝑁𝑘.   (12) 

 

𝐸𝑖 is the final expenditure of a country i, and is equal to its GDP plus its net imports. 

𝛾𝑖
ℎ𝑘 is the share of composite good 𝑘 in final expenditure, and is given by 

 

 𝛾𝑖
ℎ𝑘 ≡

𝑃𝑖
𝑘 𝐺𝑖

ℎ𝑘

𝐸𝑖
  = 𝛼ℎ𝑘 (

𝑃𝑖
𝑘

𝑉𝑖
ℎ)

1−𝜀ℎ

,  (13) 

 

 𝑉𝑖
ℎ =  [∑ 𝛼ℎ𝑘 (𝑃𝑖

𝑘)
1−𝜀ℎ

𝐾
𝑘=1   ]

1

1−𝜀ℎ

.  (14) 

 

To maximize the profit, a firm sets its price as a markup over the marginal cost, 

the markup rate determined by the price elasticity of its demand. By CES demand 

functions given in (9) and (12), the price elasticity for an industry  𝑘  good is given 

by  𝜎𝑘. Thus, 

 

 𝑝𝑖𝑗
𝑘 =  𝜏𝑖𝑗

𝑘 𝜎𝑘

𝜎𝑘−1
 𝑐𝑖

𝑘  .  (15) 

 

𝑝𝑖𝑗
𝑘  is the price of an industry 𝑘 good produced in country i and sold in country j. 

Here 𝜏𝑖𝑗
𝑘  (≥ 1) represents an iceberg-type transportation cost, and a firm in country 
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i has to produce 𝜏𝑖𝑗
𝑘  units of a good to sell one unit in country j. Note that 𝑝𝑗(𝑠) =

𝑝𝑖𝑗
𝑘  if 𝑠 ∈ 𝑁𝑘 and 𝑠 is produced in country i. 

By (9)and (12), the value of good 𝑠 produced in industry 𝑘 of country 𝑖 and 

sold in country j, both as an intermediate good and as a final good, is determined by: 

 

 𝑥𝑖𝑗(𝑠) =  (
𝑝𝑖𝑗

𝑘

𝑃𝑗
𝑘)

1−𝜎𝑘

 (∑ 𝛾𝑗
𝑚𝑘𝑛𝑗

𝑚𝐶𝑗
𝑚𝐾

𝑚=1 + 𝛾𝑗
ℎ𝑘𝐸𝑗).  (16) 

 

Equation (16) is crucial for our result below. The essential feature of the equation 

that allows the gravity equation to follow from it is that demand for good 𝑠 in 

country 𝑗 is mutiplicatively separable between relative price (𝑝𝑖𝑗
𝑘 𝑃𝑗

𝑘⁄ )
1−𝜎𝑘

 and 

total expenditure on good (∑ 𝛾𝑗
𝑚𝑘𝑛𝑗

𝑚𝐶𝑗
𝑚𝐾

𝑚=1 + 𝛾𝑗
ℎ𝑘𝐸𝑗). This property, in turn, 

follows from our assumption that composite input 𝑍𝑚 for producing an industry 

𝑚 good is produced by a nested CES function of subinputs 𝐺𝑚𝑘’s given in (1), 

and the additional assumption that 𝜎𝑘 , the elasticity of substitution between 

individual industry 𝑘 goods in the production of subinput 𝐺𝑚𝑘 , does not depend 

on 𝑚, as assumed in (2). 

The rest of derivation is straightforward. Because 𝑥𝑖𝑗(𝑠) is identical for all 

industry 𝑘 firms in country 𝑖, the total value of industry 𝑘 goods exported from 

country 𝑖 to country 𝑗 is equal to: 

 

 𝑋𝑖𝑗
𝑘 = 𝑛𝑖

𝑘 (
𝑝𝑖𝑗

𝑘

𝑃𝑗
𝑘)

1−𝜎𝑘

 (∑ 𝛾𝑗
𝑚𝑘𝑛𝑗

𝑚𝐶𝑗
𝑚𝐾

𝑚=1 + 𝛾𝑗
ℎ𝑘𝐸𝑗).  (17) 

 

From the assumption that the profit of each firm is zero, the total costs incurred by 

industry 𝑚 firms in country 𝑗 (𝑛𝑗
𝑚𝐶𝑗

𝑚) is equal to the gross output of industry 𝑚 in 

country j, which we denote by 𝐺𝑂𝑗
𝑚. Then we can show that: 

 

 ∑ 𝛾𝑗
𝑚𝑘𝑛𝑗

𝑚𝐶𝑗
𝑚𝐾

𝑚=1 + 𝛾𝑗
ℎ𝑘𝐸𝑗 =  𝐺𝑂𝑗

𝑘 +  𝐼𝑀𝑗
𝑘 − 𝐸𝑋𝑗

𝑘  .  (18) 
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Equation (18) is an accounting identity that holds in any input-output model: the 

total value of industry 𝑘 goods used in a country, both as intermediates and final 

goods, must be equal to the total value of industry 𝑘 goods supplied to the country, 

which is equal to their domestic production (𝐺𝑂𝑗
𝑘) plus their imports (𝐼𝑀𝑗

𝑘) minus 

their exports (𝐸𝑋𝑗
𝑘). To see this more formally, we divide 𝛾𝑗

𝑚𝑘 into two parts: the 

share of domestically produced goods 𝛾𝑗
𝑚𝑘𝑑  and the share of imported goods 

𝛾𝑗
𝑚𝑘𝑓

. 𝛾𝑗
𝑚𝑘 = 𝛾𝑗

𝑚𝑘𝑑 + 𝛾𝑗
𝑚𝑘𝑓

. Likewise, 𝛾𝑗
ℎ𝑘 = 𝛾𝑗

ℎ𝑘𝑑 + 𝛾𝑗
ℎ𝑘𝑓

. Then, 

 

∑ 𝛾𝑗
𝑚𝑘𝑛𝑗

𝑚𝐶𝑗
𝑚𝐾

𝑚=1 + 𝛾𝑗
ℎ𝑘𝐸𝑗 = ∑ 𝛾𝑗

𝑚𝑘𝑑𝑛𝑗
𝑚𝐶𝑗

𝑚𝐾
𝑚=1 + 𝛾𝑗

ℎ𝑘𝑑𝐸𝑗 + 𝐸𝑋𝑗
𝑘  

+ ∑ 𝛾𝑗
𝑚𝑘𝑓

𝑛𝑗
𝑚𝐶𝑗

𝑚𝐾
𝑚=1 + 𝛾𝑗

ℎ𝑘𝑓
𝐸𝑗 − 𝐸𝑋𝑗

𝑘. 

=  𝐺𝑂𝑗
𝑘 + 𝐼𝑀𝑗

𝑘 − 𝐸𝑋𝑗
𝑘  .  (19) 

 

The last equality follows from the fact that ∑ 𝛾𝑗
𝑚𝑘𝑑𝑛𝑗

𝑚𝐶𝑗
𝑚𝐾

𝑚=1 + 𝛾𝑗
ℎ𝑘𝑑𝐸𝑗 + 𝐸𝑋𝑗

𝑘, 

which is equal to the home sales of domestically produced industry 𝑘 goods plus 

their exports, must be equal to gross output 𝐺𝑂𝑗
𝑘 , and ∑ 𝛾𝑗

𝑚𝑘𝑓
𝑛𝑗

𝑚𝐶𝑗
𝑚𝐾

𝑚=1 +

𝛾𝑗
ℎ𝑘𝑓

𝐸𝑗 = 𝐼𝑀𝑗
𝑘.  

Using (15) and (18), we rewrite (17) as 

 

 𝑋𝑖𝑗
𝑘 =  𝑛𝑖

𝑘 (
𝜎𝑘

1−𝜎𝑘  𝑐𝑖
𝑘  )

1−𝜎𝑘

(
𝜏𝑖𝑗

𝑘

𝑃𝑗
𝑘)

1−𝜎𝑘

𝐺𝑂𝑗
𝑘  (1 + 𝜑𝑗

𝑘),  (20) 

 

where 𝜑𝑗
𝑘  ≡  (𝐼𝑀𝑗

𝑘 − 𝐸𝑋𝑗
𝑘)/𝐺𝑂𝑗

𝑘. The summation of 𝑋𝑖𝑗
𝑘  over all j’s, including 

domestic sales 𝑋𝑖𝑖
𝑘 , must be equal to the gross output of industry 𝑘 goods in 

country i. 

 

 𝐺𝑂𝑖
𝑘 = 𝑛𝑖

𝑘 (
𝜎𝑘

1−𝜎𝑘  𝑐𝑖
𝑘  )

1−𝜎𝑘

[∑ ((
𝜏𝑖𝑗

𝑘

𝑃𝑗
𝑘)

1−𝜎𝑘

𝐺𝑂𝑗
𝑘 (1+𝜑𝑗

𝑘)

𝐺𝑂𝑊
𝑘 )𝑗  ] 𝐺𝑂𝑊

𝑘 .  (21) 
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𝐺𝑂𝑊
𝑘 = ∑ 𝐺𝑗𝑗

𝑘
. Define 

 

 𝛱𝑖
𝑘 = [∑ ((

𝜏𝑖𝑗
𝑘

𝑃𝑗
𝑘)

1−𝜎𝑘

𝐺𝑂𝑗
𝑘 (1+𝜑𝑗

𝑘)

𝐺𝑂𝑊
𝑘 )𝑗  ]

1

1−𝜎𝑘

.  (22) 

 

Solving for  𝑛𝑖
𝑘 (

𝜎𝑘

1−𝜎𝑘  𝑐𝑖
𝑘 )

1−𝜎𝑘

in (21), and plugging the solution into (20) together 

with (22) yields the gravity equation for a world with intermediate goods trade. 

 

 𝑋𝑖𝑗
𝑘 =   (

𝜏𝑖𝑗
𝑘

𝛱𝑖
𝑘𝑃𝑗

𝑘)
1−𝜎𝑘

𝐺𝑂𝑖
𝑘 𝐺𝑂𝑗

𝑘 (1+𝜑𝑗
𝑘)

𝐺𝑂𝑊
𝑘 .  (23) 

 

Using (3), (15), and (21), we can show that 

 

 𝑃𝑗
𝑘 = [∑ ((

𝜏𝑖𝑗
𝑘

Π𝑖
𝑘)

1−𝜎𝑘

𝐺𝑂𝑖
𝑘

𝐺𝑂𝑊
𝑘 )𝑖  ]

1

1−𝜎𝑘

   (24) 

 

Equation (23) states that exports from country i to country j should be proportional 

to the product of two countries’ masses, and diminish with bilateral trade costs between 

them. As Anderson and van Wincoop (2003) emphasize, bilateral trade costs should 

be measured relative to ‘multilateral resistance’ captured by 𝛱𝑖
𝑘 and 𝑃𝑗

k. Equation 

(23) is essentially identical to the gravity equation derived by Anderson and van 

Wincoop (2003). The only difference is that here we are dealing with sectoral level 

trade covering both final goods and intermediate goods, and we use gross output to 

measure the mass of a country, not GDP.2 

Equation (23) implies that using value-added as the mass variable is permissible 

to the extent that value-added is proportional to gross output. However, the ratio 

of value added to gross output given in (7) (
𝑊𝑖 𝐿𝑖

𝑚

𝐶𝑖
𝑚 ), will change whenever the 

 
2 Another minor difference is that we adjust for trade imbalance. 
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intermediate good price index changes relative to the wage rate, unless the 

elasticity of substitution between labor and intermediate goods is equal to 1. With 

a non-unitary elasticity of substitution, the ratio will fluctuate whenever raw 

material prices, trade barriers or the number of intermediate goods change. 

The equation that we will estimate comes from the logarithmic version of (23). 

 

ln 𝑋𝑖𝑗
𝑘 = −ln 𝐺𝑂𝑊

𝑘    + ln 𝐺𝑂𝑖
𝑘 𝐺𝑂𝑗

𝑘 + ln  (1 + 𝜑𝑗
𝑘) − (𝜎𝑘 − 1) ln 𝜏𝑖𝑗

𝑘  

+ (𝜎𝑘 − 1) ln 𝛱𝑖
𝑘 +  (𝜎𝑘 − 1) ln 𝑃𝑗

𝑘 + 𝜀𝑖𝑗 .  (25) 

 

Time subscripts are dropped for notational simplicity. As is standard in the literature, 

we assume that bilateral transportation costs are determined by the following 

equation. 

 

(𝜎𝑘 − 1) ln 𝜏𝑖𝑗
𝑘 = 𝛼0 + 𝛼1 ln 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗 + 𝛼2 𝐶𝑜𝑛𝑡𝑖𝑔𝑢𝑖𝑡𝑦𝑖𝑗 +

                                      𝛼3 𝐶𝑜𝑚𝑚𝑜𝑛_𝑙𝑎𝑛𝑔𝑢𝑎𝑔𝑒𝑖𝑗  + 𝛼4 𝐶𝑜𝑙𝑜𝑛𝑦𝑖𝑗 +

                                      𝛼5 𝐶𝑜𝑚𝑚𝑜𝑛_𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑦𝑖𝑗 + 𝛼6𝑅𝑇𝐴𝑖𝑗.    (26) 

 

Contiguity, Common language, Colony, Common currency, and RTA, respectively, 

are dummy variables that take the value of one when country pair i and j share a 

border, share a common language, has been in colonial relationship, share a 

common currency, and belong to a regional trade agreement. We will capture the 

world output ln 𝐺𝑂𝑊
𝑘  by year fixed effects. As has now become standard, the 

effects of multilateral resistance variables (𝜎𝑘 − 1) ln 𝛱𝑖
𝑘  and (𝜎𝑘 − 1)ln 𝑃𝑗

𝑘 , 

respectively, are estimated by exporter fixed effects and importer fixed effects.3 

Thus, our benchmark estimation equation is given by: 

  

 
3 Because multilateral resistance can change over time, we should, in principle, allow country fixed 

effects to vary over years. However, this necessitates plugging more than 1,000 dummy variables 

in the equation, and causes a collinearity problem with the mass variable ln 𝐺𝑂𝑖
𝑘 𝐺𝑂𝑗

𝑘 and other 

dummies. Thus we allow for only time-invariant exporter and importer fixed effects  



306 Sujin Jang and E. Young Song 

ⓒ Korea Institute for International Economic Policy 

ln 𝑋𝑖𝑗
𝑘 = 𝛽0 + 𝛽1 ln 𝐺𝑂𝑖

𝑘 𝐺𝑂𝑗
𝑘 + 𝛽2 ln 𝑁𝑒𝑡_𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑗 + 𝛽3 ln 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗 +

                𝛽4𝐶𝑜𝑛𝑡𝑖𝑔𝑢𝑖𝑡𝑦𝑖𝑗 + 𝛽5𝐶𝑜𝑚𝑚𝑜𝑛_𝑙𝑎𝑛𝑔𝑢𝑎𝑔𝑒𝑖𝑗 + 𝛽6𝐶𝑜𝑙𝑜𝑛𝑦𝑖𝑗 +

               𝛽7 𝐶𝑜𝑚𝑚𝑜𝑛_𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑦𝑖𝑗 + 𝛽8 𝑅𝑇𝐴𝑖𝑗 + 𝑌𝑒𝑎_𝐹𝐸 + 𝐸𝑥𝑝𝑜𝑟𝑡𝑒𝑟_𝐹𝐸 +

               𝐼𝑚𝑝𝑜𝑟𝑡𝑒𝑟_𝐹𝐸 + 𝜀𝑖𝑗.  (27) 

 

𝑁𝑒𝑡_𝑖𝑚𝑝𝑜𝑟𝑡𝑠𝑗 is equal to 1 + 𝜑𝑗
𝑘 = 1 + (𝐼𝑀𝑗

𝑘 − 𝐸𝑋𝑗
𝑘)/𝐺𝑂𝑗

𝑘 .  𝐹𝐸 refers to fixed 

effects. 

 

III. SOME EMPIRICAL RESULTS 
 

In this section, we test whether using gross output as the mass variable improves 

the empirical performance of the gravity equation. Our data come from the 

following sources. For bilateral trade, gross output, and value added, we use annual 

data from the World Input-Output Database Release 2013 (Timmer et al., 2015). 

The database provides annual data for 40 countries and 1560 (=40×39) country 

pairs, which include most major industrial countries and some emerging economies. 

Some data in the database are estimated rather than observed, but the database has 

the big advantage of providing the three interconnected variables in a mutually 

consistent way. Data for distance and the dummy variables come from the CEPII 

gravity dataset (Head, Mayer, and Ries, 2010; Head and Mayer, 2014). We will 

restrict our analysis to trade in manufacturing (industry 3 through industry 16). We 

take this choice because the manufacture sector took center stage in the rise of global 

value chains, and in the resulting increase in the ratio of gross output to value added 

during the last two decades. The period of examination is 13 years from 1995 

through 2007. Note that this is the period when world trade as a share of GDP 

increased at a record speed with the rapid expansion of global value chains.4 

 
4 The database covers the period from 1995 through 2011. However, China’s gross output to value 

added ratio, which is a key variable for our investigation, is fixed to a constant number during the 

period between 2008 and 2011, casting doubt on the quality of data during this period. We also 

want to avoid the period of trade turmoil after the Great Financial Crisis of 2008. However, our 

main results do not depend on dropping the period. 
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Estimation results using pooled OLS estimation are reported in Table 1. The 

main concern of Baldwin and Taglioni (2011) is that in the presence of 

intermediates trade, the conventional method of employing value added as the 

mass variable has the danger of generating bias in estimating the output elasticity 

of trade. They show that this bias reduces the estimated coefficient of the mass 

variable toward zero, more so for trade flows between country pairs doing massive 

intermediates trade. To check if this problem also shows up in our dataset, in 

regression (1), we use value added as the mass variable as in standard gravity 

equations. The coefficient of ln 𝑉𝐴𝑖𝑉𝐴𝑗 is estimated to be 0.89. For comparison, 

regression (2) employs the theoretically correct gross output as the mass variable. 

The R2 minusculy increases and the estimates for trade costs variables are virtually 

unchanged, but the coefficient of the mass variable increases to 0.96. The hypothesis 

that it is equal to unity cannot be rejected at significance level less than 10 percent. 

Regression (3) is a formal test of our argument that in the presence of intermediate 

goods trade, the use of value added would generate bias in the estimation of the mass 

variable coefficient because of fluctuations in the ratio of gross output to value 

added. Because ln 𝐺𝑂𝑖𝐺𝑂𝑗 = ln 𝑉𝐴𝑖𝑉𝐴𝑗 + ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ ) , we put both 

ln 𝑉𝐴𝑖𝑉𝐴𝑗 and ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ ) as regressors, and check if the estimated 

coefficient of ln 𝑉𝐴𝑖𝑉𝐴𝑗  increases toward one and the estimated coefficient of 

ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ ) is significant and close to one. . Indeed, we find that the 

estimated coefficient of ln 𝑉𝐴𝑖𝑉𝐴𝑗 increases to 0.96 and the estimated coefficient 

of ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ )  is equal to 1.01. Again, the hypothesis that these 

estimates are equal to unity cannot be rejected at significance level less than 10 

percent. 

In Table 2, we report estimation results when exporter and importer fixed effects 

are replaced by exporter-importer pair fixed effects. This exercise is for the 

possibility that explanatory variables that we placed to control for bilateral trade 

costs still omit some important variables affecting bilateral trade costs, and 

generate significant bias. In addition, for many policy questions, the response of 

trade over time is more relevant than that across countries. In Table 2, we can see 

that the coefficients of the mass variables change surprisingly little with country 

pair fixed effects, even though the coefficients for Common Currency and RTA 

undergo big changes. 
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Table 1. Value Added Vs. Gross Output in the Gravity Equation 

ln 𝑋𝑖𝑗    (1)  (2)  (3) 

ln 𝑉𝐴𝑖𝑉𝐴𝑗
 0.89*** 

 (0.04) 
 

0.96*** 

 (0.03) 

ln 𝐺𝑂𝑖𝐺𝑂𝑗
  

0.96*** 

 (0.03) 
 

ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ )   
1.01*** 

 (0.12) 

ln 𝑁𝑒𝑡 𝐼𝑚𝑝𝑜𝑟𝑡𝑠𝑗
 0.89*** 

 (0.14) 

0.22* 

 (0.13) 

0.19 

 (0.13) 

ln Distance 
-1.32*** 

 (0.06) 

-1.32*** 

 (0.06) 

-1.32*** 

 (0.06) 

Contiguity 
0.39*** 

 (0.13) 

0.39*** 

 (0.13) 

0.39*** 

 (0.13) 

Common language 
0.22* 

 (0.12) 

0.22* 

 (0.12) 

0.22* 

 (0.12) 

Colony 
0.20 

 (0.16) 

0.20 

 (0.16) 

0.20 

 (0.16) 

Common Currency 
-0.20*** 

 (0.06) 

-0.20*** 

 (0.06) 

-0.20*** 

 (0.06) 

RTA  
0.05 

 (.07) 

0.05 

 (.07) 

0.05 

 (.07) 

Fixed Effects 

year 

exporter 

importer 

year 

exporter 

importer 

year 

exporter 

importer 

R2 0.89 0.89 0.89 

Obs. 20,274 20,274 20,274 

Note: The intercepts are not reported. The numbers in the parentheses are robust standard errors clustered 

by country-pairs. 

 

Table 2. Value Added Vs. Gross Output in the Gravity Equation: Panel Estimation 

ln 𝑋𝑖𝑗  (4)  (5)  (6) 

ln 𝑉𝐴𝑖𝑉𝐴𝑗
 0.89*** 

 (0.04) 
 

0.96*** 

 (0.04) 

ln 𝐺𝑂𝑖𝐺𝑂𝑗
  

0.96*** 

 (0.03) 
 

ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ )   
1.01*** 

 (0.12) 

ln 𝑁𝑒𝑡 𝐼𝑚𝑝𝑜𝑟𝑡𝑠𝑗
 0.87*** 

 (0.13) 

0.20 

 (0.13) 

0.16 

 (0.14) 
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Table 2. Continued 

ln 𝑋𝑖𝑗   (4)  (5)  (6) 

Common Currency 
-0.08*** 

 (0.03) 

-0.07** 

 (0.03) 

-0.07** 

 (0.03) 

RTA 
0.18*** 

 (.04) 

0.19*** 

 (.04) 

0.19*** 

 (.04) 

Fixed Effects 

year 

exporter- 

importer 

year 

exporter- 

importer 

year 

exporter- 

importer 

R2 0.44 0.45 0.45 

Obs. 20,274 20,274 20,274 

Note: Some bilateral costs variables in Tables 1 and 2 are dropped because they are constant over time. 

The intercepts are not reported. The numbers in the parentheses are robust standard errors clustered 

by country-pairs. R2s are from within regressions. 

 

As we emphasized before, our gravity equation holds both for aggregate trade 

and for industry level trade. Relying on this feature, we estimated gravity equations 

for 14 manufacturing industries. Regression results vary a lot from industry to 

industry. However, in almost all industries, using valued added alone as the mass 

variable results in the underestimation of its coefficient, and using gross output 

instead significantly raises the estimated coefficient. In addition, in all industries, 

the estimated coefficient of ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ ) is large and significant at 1 

percent when it is included together with ln 𝑉𝐴𝑖𝑉𝐴𝑗. 

Table 3 reports results for three selected industries. To save space, the results 

when ln 𝐺𝑂𝑖𝐺𝑂𝑗 alone is used as the mass variable are not reported. Cokes and 

refined petroleum industry represents the case where the coefficient of the mass 

variable is the most underestimated when value added alone is included as the mass 

variable. The estimated coefficient of ln 𝑉𝐴𝑖𝑉𝐴𝑗 is equal to 0.20, but it increases 

to 0.77 when ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ )  also is included. The huge increase 

probably stems from the fact that oil price changes caused big swings of gross 

output to value added ratio in the oil-using industry. Basic and fabricated metals 

industry represents a median case. The coefficient of ln 𝑉𝐴𝑖𝑉𝐴𝑗  modestly 

increases from 0.81 to 1.00 when ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ ) is included. Though 

not reported, similar results hold for most other industries. General machinery 

industry is selected as the case where the coefficient of the mass variable is the 
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least underestimated with value added used as the mass variable. It increases from 

0.84 to 0.87 with the inclusion of ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ ). This small increase is 

not observed in the other industries. We also ran regressions for individual 

manufacturing industries controlling for exporter-importer pair fixed effects. 

Though we do not report here, the coefficients of the mass variables change little. 

 

Table 3. Value Added Vs. Gross Output in the Gravity Equation in Selected Industries 

 
Cokes and Refined 

Petroleum 

Basic and Fabricated 

Metals 
General Machinery 

ln 𝑋𝑖𝑗  (7) (8) (9) (10) (11) (12) 

ln 𝑉𝐴𝑖𝑉𝐴𝑗
 0.20*** 

(0.03) 

0.77*** 

(0.06) 

0.81*** 

(0.05) 

1.00*** 

(0.05) 

0.84*** 

(0.05) 

0.87*** 

(0.05) 

ln  (𝐺𝑂𝑖𝐺𝑂𝑗)  (𝑉𝐴𝑖𝑉𝐴𝑗⁄ )  
0.88*** 

(0.06) 
 

1.19*** 

(0.12) 
 

0.73*** 

(0.11) 

ln 𝑁𝑒𝑡 𝐼𝑚𝑝𝑜𝑟𝑡𝑠𝑗
 0.19* 

(0.11) 

-0.12 

(0.13) 

0.69*** 

(0.12) 

0.04 

(0.13) 

0.66*** 

(0.10) 

0.08 

(0.12) 

ln Distance 
-2.38*** 

(0.10) 

-2.36*** 

(0.10) 

-1.68*** 

(0.08) 

-1.68*** 

(0.08) 

-1.37*** 

(0.07) 

-1.37*** 

(0.07) 

Contiguity 
0.65*** 

(0.23) 

0.66*** 

(0.23) 

0.31* 

(0.17) 

0.31* 

(0.17) 

0.26 

(0.18) 

0.25 

(0.18) 

Common language 
-0.04 

(0.21) 

-0.05 

(0.21) 

0.37** 

(0.17) 

0.37** 

(0.17) 

0.18 

(0.15) 

0.17 

(0.15) 

Colony 
0.56** 

(0.22) 

0.58** 

(0.22) 

0.29 

(0.21) 

0.29 

(0.21) 

0.47** 

(0.21) 

0.47** 

(0.21) 

Common Currency 
-0.52*** 

(0.14) 

-0.50*** 

(0.14) 

-0.41*** 

(0.08) 

-0.41*** 

(0.08) 

-0.61*** 

(0.08) 

-0.58*** 

(0.08) 

RTA 
-0.20 

(0.14) 

-0.12 

(0.14) 

0.09 

(0.10) 

0.09 

(0.10) 

-0.07 

(0.09) 

-0.05 

(0.09) 

Fixed Effects 

year 

exporter 

importer 

year 

exporter 

importer 

year 

exporter 

importer 

year 

exporter 

importer 

year 

exporter 

importer 

year 

exporter 

importer 

R2 0.74 0.74 0.84 0.84 0.85 0.85 

Obs. 20,274 20,274 20,274 20,274 20,274 20,274 

Note: The intercepts are not reported. The numbers in the parentheses are robust standard errors clustered 

by country-pairs. 
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The question that we are pursuing here is whether we should use value added or 

gross output to correctly estimate the elasticity of trade with respect to output. The 

literature on the gravity equation, however, has moved away from the issue. The 

gravity equation is mainly used as a tool for evaluating the effect on trade volume 

of shocks reducing trade barriers, such as free trade agreements, currency unions, 

or lower transportation costs. Therefore, researchers’ interests converged on 

correctly estimating the elasticities of trade with respect to trade frictions. These 

elasticities can be consistently estimated in the gravity equation without specifying 

the mass variable. Instead of using ln 𝑉𝐴𝑖𝑉𝐴𝑗 as a single regressor, we could place 

ln 𝑉𝐴𝑖 and ln 𝑉𝐴𝑗 as separate regressors, and let them be subsumed by exporter 

and importer fixed effects. One research area where this strategy is not workable 

is to decompose observed trade volume changes into component parts: the 

contribution of output changes, the contribution of transportation costs changes, 

and the contribution of trade policy changes. Notable examples in this line of 

research are Baier and Bergstrand (2001), Estevadeordal, Frantz, and Taylor 

(2003), and Novy (2013). Here we have to correctly specify the mass variable and 

correctly estimate its coefficient not to underestimate the role of output and hence 

overestimate the role of trade frictions in trade volume changes.5 

To get a sense on how important the correct specification of the mass variable 

is in decomposing trade expansion, we construct Table 4. Column (1) shows the 

growth of Korea’s manufactured exports to the world and its top 10 importers 

between 1995 and 2007. Columns (2) and (3), respectively, display the ratio of 

percentage increase in value added to percentage increase in exports, and the ratio 

of percentage increase in gross output to percentage increase in exports. Column 

(4) shows the ratio of percentage increase in importer’s net imports to percentage 

increase in exports. The numbers in the third row, which accounts for Korea’s 

exports to the world, are obtained by calculating the weighted averages of the 

numbers corresponding to individual countries, each weight given by the average 

share of an importer in Korea’s total exports during the period.6 The row shows that 

Korea’s manufactured exports grew 113% during the period, and 75% of the 

 
5 Correctly estimating the output elasticity of trade is also important in understanding the recent 

slowdown of world trade relative to GDP growth. See Constantinescu, Mattoo and Ruta (2015). 
6 The World Input-Output Database provides Korea’s exports to 39 other countries and the rest of 

the world. The rest of the world accounts for 26 percent of Korea’s total exports. 
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growth can be attributed to the growth of valued added produced by Korea and its 

trading partners. The number increases to 84% when gross output is used instead 

of value added as the output variable. This is because the ratio of gross output to 

value added increased in Korea and other countries. Column (4) shows that the 

part explained by importer’s net imports is small at -1.4%. The following rows 

report results for individual countries. They vary a lot from country to country. 

However, we can notice that for all countries, the part explained by gross output is 

larger than that by valued added. The part explained by importer’s net imports is 

large in some countries. 

 

Table 4. Decomposing Korea’s Manufacturing Export Growth Between 1995 and 2007 

(Unit: percent) 

Importer 
∆ ln 𝑋𝑖𝑗 

∆ ln (𝑉𝐴𝑖𝑉𝐴𝑗 ln 𝑉𝐴𝑊⁄ ) 

∆ ln 𝑋𝑖𝑗

 
∆ ln (𝐺𝑂𝑖𝐺𝑂𝑗 ln 𝐺𝑂𝑊⁄ ) 

∆ ln 𝑋𝑖𝑗

 
∆ ln 𝑁𝑒𝑡 𝐼𝑚𝑝𝑜𝑟𝑡𝑠𝑗  

∆ ln 𝑋𝑖𝑗

 0.89 ×(2) 

(1) (2) (3) (4) (5) 

World 112.9 74.9 83.5 -1.4 66.7 

USA 50.7 118.6 137.1 10.6 105.6 

China 191.3 91.8 103.0 -3.1 81.7 

Japan 28.0 -25.4 20.3 -12.9 -22.6 

Taiwan 103.4 47.6 58.3 -17.0 42.4 

Germany 79.4 66.0 72.8 -20.0 58.8 

RUS 217.3 68.2 72.7 0.9 60.7 

CAN 68.0 116.4 144.0 10.6 103.6 

MEX 241.0 53.3 54.4 2.3 47.4 

GBR 70.8 77.9 99.0 15.1 69.3 

AUS 109.8 71.9 87.9 5.2 64.0 

 

Column (5) was obtained by multiplying 0.89, the estimated coefficient of 

ln 𝑉𝐴𝑖𝑉𝐴𝑗 in Tables 1 and 2, to column (2). Thus, the gravity equation using value 

added as the mass variable would have attributed 67% of Korea’s export growth 

to increases in the output scales of Korea and its partners, implying that the 

contribution of lower trade costs can be as large as 33%. The number increases to 

84% when we use gross output as the mass variable, reducing the room for the 

contribution of trade costs to 16%. This increase is due to the increase in gross 
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output to value added ratio, and the increase in the estimated coefficient of the 

mass variable. The increase is not large, but substantial. 

 

IV. CONCLUSION 

 

In this paper, we propose a simple solution to the problem of estimating the 

gravity equation in the presence of intermediate goods trade. All we have to do is 

to use gross output in place of value added as the mass variable. This method can 

reduce bias coming from fluctuations in gross output to value added ratio, which 

would naturally arise in the world where intermediate goods are heavily traded 

through global supply networks. 

Through some empirical exercises, we show that bias is not quite large, but 

significant for the gravity equation in manufacturing trade. However, huge bias 

can arise for an industry level gravity equation, as we demonstrate in the case of 

petroleum refining industry. We also show that this bias can result in exaggerating 

the role of reduced trade barriers in explaining the recent expansion of world 

trade. In the case of Korea’s export growth between 1995 and 2007, the possible 

contribution of reduced trade barriers shrinks from 33% to 16% of Korea’s total 

export growth. This suggests that the effect of trade policy changes like the Korea-

US FTA or the Korea-EU FTA could be substantially overestimated with the 

conventional gravity equation using GDP as the mass variable. 

One limitation of our study is that our empirics focused only on the period in 

which world trade rapidly expanded with the rise of global value chains. It will be 

an interesting exercise to test whether our findings are still valid for the period after 

2011, in which world trade shrank relative to GDP. However, the new release of 

the World Input-Output Database contains only a few observations on the period, 

and observations for the recent years in which world trade shrank most, are not 

feasible yet. Thus, we leave it to our future investigations. 

Finally, we would like to mention that the approach of this paper can trace only 

one face of global value chains through the ratio of gross output to value added. 

Thus, it has a serious limitation as a portrait of changing global production networks. 

Its usefulness should be found as a simple way of supplementing other methods of 

investigating world trade structure. 
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I. INTRODUCTION † 

 

The international monetary system has been changing over time. Specifically, it 

is the introduction of the euro as a single common currency in 1999 that has 

changed it for the last several decades since the collapse of the Bretton Woods 

system. In the international monetary system, network externalities work in choosing 

a settlement currency. Utility of using an international currency for settlement 

depend on number of others who use it. Due to economies of scale related with the 

network externalities, there is inertia in a position of the US (United States) dollar 

as a key currency. In the situation, the euro which circulates in the large area of 

euro zone might have been a strong candidate against the US dollar.   

However, the introduction of the euro has not significantly changed a position 

of the US dollar as a key currency due to its inertia in the current international 

monetary system. On one hand, the euro has become the second international 

currency in the world economy as well as a regional key currency in Europe.1 A 

possible consistent explanation for both the phenomena is that third international 

currencies such as the Japanese yen are declined in the international monetary 

system as a substitute for the euro. For the reason, this paper focuses on the Japanese 

yen as a third international currency to investigate whether the introduction of the 

euro has declined the Japanese yen in the international monetary system. 

The Japanese yen is regarded as a third international currency in the international 

monetary system even though a share of the Japanese yen in euro-currency market 

is not so large. Ito, Koibuchi, Sato, and Shimizu (2013) conducted a questionnaire 

survey on the choice of invoicing currency with all Japanese manufacturing firms 

 

original paper was one on “Key Currencies through the Two Crises: Dollar, Euro, Yen and the Role  

of Inertia” that was presented for the first conference of the Japan Economy Network (JEN) that was 

held at JDZB in Berlin on August 30-31, 2016. The authors are grateful to anonymous three referees, 

Soyoung Kim, Iikka Korhonen, Junko Shimizu, Satoshi Koibuchi, Etsuro Shioji, Keiichiro 

Kobayashi and participants at seminars of RIETI, Zhongnan University Economics and Law in 

Wuhan, Research Institute of Capital Formation in Development Bank of Japan, and KIEP in 

Sejong, CEAMeS Workshop at Fern Universitat in Hagen, and the conferences of the JEN, the 

IEFS-EAER, the APEA in Seoul, the SER in Singapore, the GLiMPSE in Sejong for their useful 

comments and suggestions. 
1 European Central Bank (2017) reported recent situation regarding a role of the euro as an international 

currency. 
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listed in the Tokyo Stock Exchange to show that the Japanese firms use the 

Japanese yen second to an importing country currency as invoice and trade 

settlement currencies in exporting products to the United States and Europe. On 

one hand, Japanese firms tend to use the Japanese yen as invoice and trade settlement 

currencies in exporting products to Asian countries. A share of Japanese yen-

invoicing is larger than 50 percent for almost of destinations for Asian countries. 

Thus, the Japanese yen is one of the major international currencies especially in 

Asia. 

In addition to the introduction of the euro, severe shortage of US dollar liquidity 

during the global financial crisis from August 2007 to December 2008 showed 

importance of the US dollar as a key currency in global financial markets. It is the 

current international monetary system with the US dollar as a key currency that is 

regarded as a background of the US dollar liquidity shortage in the global financial 

markets. The US dollar liquidity shortage had somewhat an adverse effect on 

usability or availability of the US dollar. Ogawa and Muto (2017b) conducted 

empirical analysis to show its negative effects on utility of the US dollar or 

specifically a parameter on the US dollar in the utility function according to 

money-in-the-utility model. In our previous study, we focused on effects of both 

the global financial crisis and the euro zone crisis on utility of the US dollar in 

order to clarify whether the US dollar has kept inertia as a key currency through 

the two crises.  

This paper focuses on what happened against utility of the Japanese yen in the 

two crises and especially the US dollar liquidity shortage during the global 

financial crisis as well as after the introduction of the euro. We investigate whether 

the two crises as well as the introduction of the euro had any effects on utility of 

the Japanese yen. For our analysis, a money-in-the-utility model is used to take 

into account both functions as medium of exchange and as store of value of an 

international currency in the international currency competition. We estimate a 

parameter on an international currency in a utility function (afterwards we call it 

utility of an international currency) in the model. We base on the theoretical 

framework to conduct an empirical analysis regarding an issue whether the global 

financial crisis and the euro zone crisis as well as the introduction of the euro have 

changed utility of the Japanese yen.  

In the next section, we explain our theoretical model, that is Sidrauski (1967)-

type of money-in-the-utility model, according to Ogawa and Sasaki (1998) and 
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Ogawa and Muto (2017b) in order to take into account both functions as medium 

of exchange and as store of value of international currencies. In the third section, 

we base on the theoretical model to conduct empirical analysis on whether utility 

of the Japanese yen changed after the global financial crisis and the euro zone crisis. 

In the fourth section, we summarize our empirical results and discuss a question  

to be solved in our future study. 

 

II. A THEORETICAL MODEL 

 

We use the same theoretical model as that in Ogawa and Muto (2017b). It is 

based on a Sidrauski (1967)-type of money-in-the-utility model2 in which real 

balances of money as well as consumption are supposed as explanatory variables 

in a utility function. According to Ogawa and Sasaki (1998), we extend the money-

in-the-utility model to one with parallel international currencies. A private sector 

maximizes a utility function in which real balances of international currencies as 

well as consumption depend on utility, subject to intertemporal budget constraint 

by taking into account an intertemporal fiscal budge constraint faced by a public 

sector.3  

We focus on how the international currencies are held by private economic 

agents in a third country. For simplicity, we suppose that the monetary authorities 

of foreign major countries supply international currencies. The private sector in a 

third country holds international currencies as a result of their optimizing behavior. 

In other words, it has an optimal composition of international currencies to maximize 

utility.  

For convenience, we suppose that it is the monetary authorities in both country 

j and other countries o that supply their international currencies. The monetary 

authorities in country j supply currency j while the monetary authorities in other 

countries (represented by o) supply their own currencies (represented by o). The 

 
2 Calvo (1981, 1985), Obstfeld (1981), Blanchard and Fischer (1989). 
3 Weil (1991) used a money-in-the-utility model to analyze a parallel currency system while Woodford 

(1991) used a cash-in-advance model to analyze a parallel currency system. We use a money-in-the-

utility model for our analysis given that both of them obtained the same results. 
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private sector in the third country h is able to use both the currencies j and o as 

international currencies in international economic transactions. 

The monetary authorities in country h adopt a flexible exchange rate system 

under which exchange rates of the home currency h in terms of both currencies j 
and o are flexible. We assume that a homogeneous basket of goods exists in the 

world economy and that the private sector can purchase the basket in exchange for 

currencies j or o. 

The private sector can save both liquidity costs4 and illiquidity costs5 by holding 

international currency j or o for settlements of international economic transactions. 

The cost saving implies that international currencies give a liquidity service to the 

private sector. Thus, we suppose that the private sector obtains utility by holding 

real balances of international currencies. We assume that both the international 

currencies are imperfect substitutes for the private sector in country h. 

We suppose a situation that bonds in currencies j and o are available to the 

private sector in country h and that no bonds denominated in currency h are issued 

in country h. We make assumptions of perfect capital mobility and perfect 

substitution for bonds of different currencies. Moreover, we assume that the private 

sector has perfect foresight. Thus, uncovered interest parity holds in the model. 

Also, we make assumptions of perfect flexible prices and a law of one price. Under 

the assumption, the purchasing power parity always holds in the model. For 

simplicity, we assume that its rate of time preference is constant over time and is 

equal to a real interest rate. Thus, the real interest rate is constant over time. 

The private sector in country h holds home currency A, international currencies 

j and o, and bonds in currencies j and o.  

Then, instantaneous budget constraints for the private sector are represented in 

real terms: 

 

 
p p h h j j o o
t t t t t t t t t t tw rw y c i m i m i m        (1a) 

 
p j j h j o
t t t t t tw b b m m m      (1b) 

 
4 The liquidity cost is an enactment cost in the Baumol (1952) - Tobin (1956) type of transaction 

demand for money model. 
5 The illiquidity cost is a penalty cost of cash shortage in a precautionary demand for money model 

according to Whalen (1966). 
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where y: real gross domestic products,  : real taxes, c: real consumption, 
hi : 

nominal interest rate in currency h, 
ji : nominal interest rate in currency j, oi : 

nominal interest rate in currency o, 
pw : real balance of financial assets held by the 

private sector, 
hm : real balance of home currency A held by the private sector, 

jm : real balance of currency j held by the private sector, 
om : real balance of 

currency o held by the private sector, 
jb : real balance of bond in currency j held 

by the private sector, 
ob : real balance of bond in currency o held by the private 

sector, r : real interest rate. Real interest rates in all countries are equal by both 

the uncovered interest parity and the purchasing power parity. A dot over variables 

means a change in the relevant variables. 

We assume no-Ponzi game conditions for the real balance of financial assets 

held by the private sector (
pw ). 

 

 lim 0p rt
tt

w e


  (2) 

 

Equation (1a) can be rewritten as follows: 

 

       p j o h h j j o o
t t t t t t t t t t t tw r b b y c i r m i r m i r m            (1a’) 

 

By taking into account a public sector with an intertemporal fiscal budge 

constraint (
h h

t t t t t tf rf m g     ; 
j o

t t tf f f  , where g: real government 

expenditures, f : foreign assets held by the public sector , 
h : growth rate of 

currency h), we derive an instantaneous budget constraint equation for the whole 

economy of country h under a flexible exchange rate system: 

 

 j o j o j o j o j j o o
t t t t t t t t t t t t t t tb b m m r b b m m f y c g i m i m              (3) 
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It is noteworthy that the real balance of currencies, that is, zero-interest liabilities, 

are included as negative terms in the budget constraint equation (1a’). The terms 

represent costs of holding currencies for the private sector. It reflects that the 

private sector has to pay seignorage to the relevant monetary authorities once it 

holds the currencies. The seignorage means inflation or depreciation of the relevant 

currencies and in turn lose the function as a store of value of the currencies. 

We assume that the private sector maximizes its utility over an infinite horizon 

subject to budget constraints (1). We specify a Cobb-Douglas type of instantaneous 

utility function: 

 

  
0

, , ,h j o t
t t t tU c m m m e dt




  (4a) 

 

 
 

  
1

1
1

1

, , ,
1

R
h j o

t t t t
h j o

t t t t

c m m m
U c m m m

R

   





 

 
 



 (4b) 

 

0 1, 0 1, 0 1, 0 1,R           

 

where  : rate of time preference, R: reciprocal of instantaneous elasticity of 

substitution between intertemporal consumption  : 

 

c

cc t

U
U c

    

 

The private sector maximizes its utility functions (4a) and (4b) subject to budget 

constraint equation (3). We assume that the private sector has perfect foresight that 

economic variables do not diverge to infinity but converge to equilibrium values 

along a saddle path. The assumption rules out the possibility of multiplicity of 

equilibria in the model.  

From the first-order conditions for maximization, an optimal share   of currency 

j is derived: 
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 (5) 

 

where 
j

t : inflation rate of currency j, o
t : inflation rate of currency o. 

Equation (5) shows that the optimal share of international currency depends on 

both the inflation or depreciation rates of the international currencies and a 

parameter   in the instantaneous utility function equation (4b). Parameter   

indicates how much holdings of currency j contribute to the degree of utility for 

the private sector compared with other international currencies.  

Given parameter  , decreases in the inflation rate, or depreciation rate, of an 

international currency lead to decreases in the cost of holding the international 

currency. Thus, the optimal share of currency j increases as the inflation rate, or 

depreciation rate, decreases. On one hand, parameter   has an effect on the 

optimal share of currency j. An increase in parameter   implies that holding the 

balance of currency j contributes more and more to an increase in utility. Given the 

inflation or depreciation rates of both the international currencies, increases in 

parameter   lead to increases in the share of currency j. 

 

III. EMPIRICAL ANALYSIS 

 

1. Models for Estimating Utility of an International Currency 
 
Here we suppose that international currencies include the US dollar, the euro, 

the Japanese yen, the Pound sterling, and the Swiss franc in order to analyze utility 

of the Japanese yen compared with the other four international currencies.6  

 
6 Ogawa and Muto (2017a) analyzed utilities of the US dollar, the euro, the Pound sterling, and the 

Swiss franc as well as the Japanese yen compared with the other international currencies. 
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We use equations (5) to estimate the parameters 
j

t . The utility of international 

currency j (
j

t ) is transformed from equations (5) into the following equations:7 

 

 

1

1
1 1

j
t o

t
j j

t t

i
i






 

  
 

 (6a) 

 

 

1

1
1 1

j
t o

t
j j

t t

r
r




 


  

  
 

 (6b) 

 

In this paper, we use equation (6a) to conduct empirical analysis of estimating 

utility of the Japanese yen by using data on 3-month or 6-month nominal interest 

rate. In addition, we use equation (6b) to conduct empirical analysis of estimating 

utility of the Japanese yen by setting 1.5%, 2.0%, 2.5%, or 3.0% as a real interest 

rate8.  

We should use also a sum of the real interest rate and an expected inflation rate 

as a proxy of nominal interest rate because the nominal interest rate had strange 

movements especially during the global financial crisis when European financial 

institutes faced US dollar liquidity shortage. On the other hand, it is questionable 

whether it is adequate to use a sum of the real interest rate and an expected inflation 

rate as a proxy of nominal interest rate in a zero-bound interest rate period after the 

global financial crisis. For the reasons, we used both equation (6a) with a nominal 

 

7 We suppose that parameter 
j

t  might change over time because we have an important objective 

to investigate how the parameter 
j

t  changed during the analytical period though it seems to be 

stable as a deep parameter.  
8 Ogawa and Kawasaki (2001) assumed that real interest rates were 3.0%, 5.0%, and 8.0% in the 

previous study on inertia of the US dollar as a key currency before and after the introduction of the 

euro. 
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interest rate and equation (6b) with a sum of the real interest rate and an expected 

inflation rate to conduct our empirical analysis. 

 

2. Movements in Liquidity Risk Premium 
 

We should look at movements in liquidity situation in international financial 

markets, especially interbank markets, during sample period before we set analytical 

periods. We use data on liquidity risk premium to identify liquidity situation. 

Figure 1a shows movements in three spreads of London Interbank Offered Rate 

(LIBOR) (US dollar, 3 months) minus US Treasury Bills (TB) rate (US dollar, 3 

months), LIBOR (US dollar, 3 months) minus Overnight Indexed Swap (OIS) rate 

(US dollar, 3 months), and OIS rate (US dollar, 3 months) minus US TB rate (US 

dollar, 3 months). The spread of LIBOR minus OIS rate is regarded as credit risk 

premium because LIBOR is the interest rate at which banks borrow unsecured 

funds from other banks while OIS rate is the interest rate at which banks borrow 

secured funds from other banks. Given that banks mainly face credit risk and 

liquidity risk, the spread of OIS rate in terms of US dollar minus US TB rate is 

regarded as US dollar liquidity risk premium.  

 
Figure 1a. Credit Risk Premium and Liquidity Risk Premium for the USD 

 

Data: Datastream, Credit risk = London Interbank Offered Rate (LIBOR) (USD, 3 months) minus Overnight 

Indexed Swap (OIS) rate (USD, 3 months), liquidity risk = OIS minus US Treasury Bills (TB) rate 

(USD, 3 months) 
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We can find that the credit risk premium had increased since August 2007 and 

explains most of movements in a spread between LIBOR and US TB rate in and 

after the Lehman Brothers bankruptcy in September 2008. On one hand, the US 

dollar liquidity risk premium had already increased since 2005. It approached its 

peak from August 2007 to September 2008. However, it has decreased to a level 

smaller than 0.1% since the Federal Reserve Board (FRB) started quantitative 

easing monetary policy late 2008 when it at the same time concluded and extended 

currency swap arrangements9 with other major central banks to provide US dollar 

liquidity to other countries. 

 

Figure 1b. Credit Risk Premium and Liquidity Risk Premium for the JPY 

 

Data: Datastream, Credit risk = London Interbank Offered Rate (LIBOR) (JPY, 3 months) minus Overnight 

Indexed Swap (OIS) rate (JPY, 3 months), liquidity risk = OIS minus yields on Japanese Treasury 

Discount Bills (JPY TB rate) (JPY, 3 months) 

 

Figure 1b show movements in the three spreads in international financial markets 

in terms of the Japanese yen. It had different characteristics compared with that of 

the US dollar. We cannot find that liquidity risk premium for the Japanese yen had 

 
9 The FRB concluded new currency swap arrangements with the European Central Bank (ECB) and 

the Swiss National Bank on December 12, 2007. Afterwards, it increased amount of currency swap 

arrangements and concluded them with other central banks. 
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no increase during the period from 2007 to 2008. The stable movements in the 

liquidity risk premium for the Japanese yen is different those for the US dollar. 

The reason is that the global financial crisis had little adverse effect on Japanese 

financial markets.  

 

3. Analytical Periods 
 

A whole sample period covers a period from 1986Q1 to 2016Q210 due to data 

availability. We divide the whole sample period into several sub-sample periods 

to analyze whether the global financial crisis and the euro zone crisis as well as the 

introduction of the euro changes utility of international currencies on January 1, 

1999.  

Figure 1a shows that financial institutions in Europe had faced US dollar 

liquidity shortage since the BNP Paribas shock happened in August 2007. We 

investigate whether the global financial crisis, especially the BNP Paribas shock 

in 2007Q3 had any effects on utility of the US dollar. We divide the whole sample 

period into three sub-sample periods which include a period from 1986Q1 to 

1998Q4, a period from 1999Q1 to 2007Q2, and a period from 2007Q3 to 2016Q2. 

We analyze differences in utility of international currencies between sub-sample 

periods 1986Q1-1998Q4 and 1999Q1-2007Q2 to investigate effects of the 

introduction of euro on utility of international currencies. Moreover, we analyze 

differences in utility of international currencies between sub-sample periods 

1999Q1-2007Q2 and 2007Q3-2016Q2 to investigate effects of the BNP Paribas 

shock on utility of international currencies. Financial institutions faced the US 

dollar liquidity shortage during the sub-sample period 2007Q3-2016Q2. 

Next, we investigate whether the global financial crisis, especially the bankruptcy 

of Lehman Brothers in September 2008 had any effects on utility of international 

currencies. We divide the whole sample period into three sub-sample periods 

which include a period from 1986Q1 to 1998Q4, a period from 1999Q1 to 2008Q2, 

and a period from 2008Q3 to 2016Q2. We analyze differences in utility of 

international currencies between sub-sample periods 1999Q1-2008Q2 and 2008 Q3-

2016Q2 to investigate effects of the Lehman shock on utility of international 

 
10 In Ogawa and Muto (2017b), a whole sample period covered from 1986Q1 to 2014Q4. In this paper, 

we extend the whole sample period into 2016Q2. 
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currencies. Financial institutions faced the US dollar liquidity risk as well as credit 

risk during the sub-sample period 2008Q3-2016Q2. 

Moreover, we investigate whether the euro zone crisis had any effects on utility 

of international currencies. The euro zone crisis started once the Greek debt crisis 

occurred late in 2009. We divide the whole sample period into three sub-sample 

periods which include a period from 1986Q1 to 1998Q4, a period from 1999Q1 to 

2009Q3, and a period from 2009Q4 to 2016Q2. We analyze differences in utility 

of international currencies between sub-sample periods 1999Q1-2009Q3 and 

2009Q4-2016Q2 to investigate effects of the euro zone crisis on utility of the 

international currencies.  

 

4. Data 
 

The shares of the US dollar, the euro, the Japanese yen, the Pound sterling, and 

the Swiss franc are calculated according to the theoretical model in which we 

regard that the real balances of international currencies contribute to utility. 

However, it is difficult to obtain data on the real balance of international currency 

held by private sector in the world economy. Instead, we use BIS data on total of 

domestic currency denominated debt and foreign currency denominated debt of 

the euro currency market according to the previous study (Ogawa and Sasaki, 1998; 

Ogawa and Kawasaki, 2001). Specifically, we use total data of domestic currency 

denominated debts and foreign currency denominated debts in the euro currency 

markets as nominal balances of the relevant currency or a numerator of 
j

tm . The 

data are obtained from a website of Bank for International Settlements (BIS). 

Given a data constraint that the data are quarterly, we have to use quarterly data of 

other variables to conduct the empirical analysis. 

100% stacked area charts of total of domestic currency denominated debt and 

foreign currency denominated debt of the euro currency market are shown in 

Figures 2. Figure 2 shows movements in shares of foreign currency denominated 

debt of the euro currency market classified by currencies. The share of the US 

dollar has decreased while the share of the euro has increased in 1998Q4. The 

decreases in the share of the euro occurred because euro zone currencies have 

replaced the euro by the introduction of the euro. In other words, euro zone 

residents increased domestic currency (the euro) and decrease foreign currency 
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(the euro zone currencies except home currencies). Figure 2b shows movements 

in shares of all currency denominated debt of the euro currency market classified 

by currencies. In this figure, the share of the euro has increased little by little 

because the above effects were canceled out. 

We use 3-month LIBOR and 6-month LIBOR data as the nominal interest rate. 

The data are obtained from a website of International Financial Statistics (IMF). 
o
ti is a weighted average of nominal interest rates in terms of the four other currencies. 

The weights are based on outstanding of foreign currency denominated debts. Data 

on the euro denominated nominal interest rate are not available from 1986Q1 to 

1998Q4. Instead, we use an arithmetical average the LIBOR in terms of the French 

franc, the Deutsche Mark and the Netherland Guilder. The data are obtained from 

a website of IMF. 

 

Figure 2. All Currency Denominated Debt of the Euro Currency Market 

 
Data: BIS 
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Expected inflation rates are calculated from current price level and expected 

price level. We assume that the price level of each period follows ARIMA (p, d, q) 

process. Secondly, we use monthly data on the price level for the last twenty-eight 

years to estimate an ARIMA model. The BIC is used for lag selection. Thirdly, the 

estimated ARIMA model is used to predict a price level of one period ahead. 

Finally, we use the actual price level and the predicted price level of one period 

ahead to calculate the expected inflation rate. Consumer price index data are used 

as the price level. The data are obtained from a website of Organisation for 

Economic Co-operation and Development (OECD). 

The expected inflation rate in the euro zone is a weighted average of the 

expected inflation rate in the original euro zone countries. They include Austria, 

Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, Netherlands, 

Portugal, and Spain. A weight in calculating a weighted average of the expected 

inflation rate is based on GDP share among the countries. The data obtained 

from Penn World Table website.11  

 

5. Analytical Method 
 

We conduct point estimation for utility of the Japanese yen in each quarter 

during a sample period from 1986Q1 to 2016Q2. We exclude results of point 

estimation which are regarded as outliers because they exceed plus/minus three 

times of standard deviation from its estimation. Time series of utility of the 

Japanese yen are shown in Figures 3a to 3f. Based on the point estimation, we 

calculate a mean value of the contribution in each of the sub-sample periods. We 

compare the mean values among the sub-sample periods to investigate whether the 

utility of the currency statistically significantly increased or decreased. For the 

purpose, we use the Welch’s t test to test difference in the mean values among the 

sub-sample periods. 

The Welch’s t test is used to test whether the population mean of the two samples 

is the same. Hypothesis is as follows: 

 

0H : The population mean of the two samples is equal. 

 
11 See Feenstra, Inklaar, and Timmer (2015) for reference. 
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1H : The population mean of the two samples is not equal. 

 

If the null hypothesis 0H  is not rejected, it is regarded to be not statistically 

significant that the utility of the currency change over time between the relevant 

sub-sample periods. If the null hypothesis 0H  is rejected and the mean value increases 

(decreases), it is regarded to be statistically significant that the utility of the 

currency is considered to increase (decrease) over time between the relevant sub-

sample periods. The above method is used to analyze the changes of the utility of 

the currency before and after the events which include the global financial crisis 

and the euro zone crisis as well as the introduction of the euro. 

 

Figure 3a. Utility of the JPY in the Case of Using Data on 3-month Nominal Interest 

Rate in Model (6a) 
  

 
*Outliers which are beyond three times of standard deviation are excluded from our sample. 
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Figure 3b. Utility of the JPY in the Case of Using Data on 6-month Nominal Interest  

Rate in Model (6a) 
 

 
*Outliers which are beyond three times of standard deviation are excluded from our sample. 

 

 

 

Figure 3c. Utility of the JPY in the Case of Setting 1.5% as a Real Interest  

Rate in Model (6b) 
 

 
*Outliers which are beyond three times of standard deviation are excluded from our sample. 
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Figure 3d. Utility of the JPY in the Case of Setting 2.0% as a Real Interest  

Rate in Model (6b) 
 

 
*Outliers which are beyond three times of standard deviation are excluded from our sample. 

 

 

 

Figure 3e. Utility of the JPY in the Case of Setting 2.5% as a Real Interest  

Rate in Model (6b) 
 

 
*Outliers which are beyond three times of standard deviation are excluded from our sample. 
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Figure 3f. Utility of the JPY in the Case of Setting 3.0% as a Real Interest 

Rate in Model (6b) 
 

 
*Outliers which are beyond three times of standard deviation are excluded from our sample. 

 

6. Analytical Results 
 

Table 1 shows analytical results of the utility of the Japanese yen in the sub-

sample periods 1986Q1-1998Q4, 1999Q1-2007Q2, and 2007Q3-2016Q2 by focusing 

on effects of the introduction of the euro and the BNP Paribas shock on the utility 

of the Japanese yen. In Table 1a, the first row shows which model is used for 

estimation of utility of the Japanese yen. The first line shows analytical results in 

the case of using data on 3-month nominal interest rate in the model (6a). The 

second line shows analytical results in the case of using data on 6-month nominal 

interest rate in the model (6a). The third line shows analytical results in the case of 

setting 1.5% as a real interest rate in the model (6b). The fourth line shows 

analytical results in the case of setting 2.0% as a real interest rate in the model (6b). 

The fifth line shows analytical results in the case of setting 2.5% as a real interest 

rate in the model (6b). The sixth line shows analytical results in the case of setting 

3.0% as a real interest rate in the model (6b).  
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Table 1. Utility of the JPY in the Sub-sample Periods Devided the Introduction of the 

Euro and BNP Paribas Shock 
 

Model 

Utility of JPY 

(mean) 

Welch’s t test 

between (a) and (b) 

Welch’s t test 

between (b) and (c) 

whole (a) (b) (c) 
p- 

value 

H0 

(significance 

level 1%) 

p- 

value 

H0 

(significance 

level 1%) 

(6a) 3-month nominal 

interest rate 
0.030  0.060  0.002  0.015  0.000  rejected 0.000  rejected 

(6a) 6-month nominal 

interest rate 
0.031  0.059  0.003  0.016  0.000  rejected 0.000  rejected 

(6b) 1.5% real interest rate 0.056  0.085  0.037  0.032  0.000  rejected 0.174  not rejected 

(6b) 2.0% real interest rate 0.058  0.089  0.040  0.031  0.000  rejected 0.002  rejected 

(6b) 2.5% real interest rate 0.060  0.091  0.042  0.031  0.000  rejected 0.000  rejected 

(6b) 3.0% real interest rate 0.061  0.093  0.043  0.031  0.000  rejected 0.000  rejected 

*whole:1986Q1-2016Q2, (a):1986Q1-1998Q4, (b):1999Q1-2007Q2, (c):2007Q3-2016Q2 

 

Rows of “Utility of JPY (mean)” show means of the utility of the Japanese yen 

in each of whole sample period and sub-sample periods. Column (a) shows means 

of the utility of the Japanese yen before the introduction of euro. Means of the 

utility of the Japanese yen is 0.059-0.093 before the introduction of euro. Column 

(b) shows means of the utility of the Japanese yen after the introduction of euro 

and before the BNP Paribas shock. Means of the utility of the Japanese yen after 

the introduction of euro are 0.002-0.043. Column (c) shows means of the utility of 

the Japanese yen after the BNP Paribas shock. Column (c) shows that the utility of 

the Japanese yen is 0.015-0.032 after the BNP Paribas shock. 

Columns of “Welch’s t test between (a) and (b)” and “Welch’s t test between (b) 

and (c)” show p-values of the Welch’s t test and rejection of the hypothesis that 

means significantly equal between sub-sample periods 1986Q1-1998Q4 and 

1999Q1-2007Q2, and between sub-sample periods 1999Q1-2007Q2 and 2007Q3-

2016Q2 at the 1% level, respectively. The results of the Welch’s t test between 

sub-sample periods 1986Q1-1998Q4 and 1999Q1-2007Q2 show that the hypothesis 

of equal means between sub-sample periods 1986Q1-1998Q4 and 1999Q1-2007Q2 

is rejected at all of the models. It implies that the utility of the Japanese yen 

decreased before and after the introduction of the euro. 
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The results of the Welch’s t test between sub-sample periods 1999Q1-2007Q2 

and 2007Q3-2016Q2 show that the hypothesis of equal means between sub-sample 

periods 1999Q1-2007Q2 and 2007Q3-2016Q2 is rejected in all of the models 

except for in the case of setting 1.5% real interest rate in the model (6b). The utility 

of the Japanese yen has made statistically significant decreased before and after 

the BNP Paribas shock in the model (6b) except for the case of setting 1.5% real 

interest rate. The utility of the Japanese yen has decreased to 0.031. On the other 

hand, the utility of the Japanese yen has made statistically significant increased 

before and after the BNP Paribas shock in the model (6a). However, it has 

decreased from 0.059-0.060 in the sub-sample period 1986Q1-1998Q4 to 0.015-

0.016 in the sub-sample period 2007Q3-2016Q2. It is clear that it has a declining 

trend in the long run. 

Table 2 shows analytical results of the utility of the Japanese yen in the sub-

sample periods 1986Q1-1998Q4, 1999Q1-2008Q2, and 2008Q3-2016Q2 by 

focusing on effects of the Lehman Brothers bankruptcy on the utility of the euro. 

The utility of the Japanese yen is 0.059-0.093 before the introduction of the euro. 

The utility of the Japanese yen is 0.003-0.042 before the Lehman Brothers 

bankruptcy and after the introduction of euro. The results of the Welch’s t test 

between sub-sample periods 1986Q1-1998Q4 and 1999Q1-2008Q2 show that the 

hypothesis of equal means between sub-sample periods 1986Q1-1998Q4 and 

1999Q1-2008Q2 is rejected in all of the models. It implies that the introduction of 

the euro decreased the utility of the Japanese yen before the Lehman Brothers 

bankruptcy.  

The utility of the Japanese yen is 0.015-0.032 after the Lehman Brothers 

bankruptcy. The results of the Welch’s t test between sub-sample periods 1999Q1-

2008Q2 and 2008Q3-2016Q2 show that the hypothesis of equal means between 

sub-sample periods 1999Q1-2008Q2 and 2008Q3-2016Q2 is rejected in all of the 

models except for the cases of setting 1.5% as a real interest rate in the model (6b). 

The utility of the Japanese yen has made statistically significant decreased before 

and after the Lehman Brothers bankruptcy in the model (6b) except for the case of 

setting 1.5% real interest rate. The utility of the Japanese yen has decreased to 

0.031. On the other hand, the utility of the Japanese yen has made statistically 

significant increased before and after the Lehman Brothers bankruptcy in the 

model (6a). It has increased to 0.015-0.016. However, it has decreased from 0.059-

0.060 in the sub-sample period 1986Q1-1998Q4 to 0.015-0.016 in the sub-sample 
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period 2008Q3-2016Q2. It is clear that the Japanese yen has a declining trend in 

the long run. 

 

Table 2. Utility of the JPY in the Sub-sample Periods Devided the Introduction of the 

Euro and Lehman Brothers Bankruptchy 
 

Model 

Utility of JPY 

(mean) 

Welch’s t test 

between (a) and (b) 

Welch’s t test 

between (b) and (c) 

whole (a) (b) (c) 
p- 

value 

H0 

(significance 

level 1%) 

p- 

value 

H0 

(significance 

level 1%) 

(6a) 3-month nominal 

interest rate 
0.030  0.060  0.003  0.015  0.000  rejected 0.000  rejected 

(6a) 6-month nominal 

interest rate 
0.031  0.059  0.003  0.016  0.000  rejected 0.000  rejected 

(6b) 1.5% real interest rate 0.056  0.085  0.036  0.032  0.000  rejected 0.349  not rejected 

(6b) 2.0% real interest rate 0.058  0.089  0.039  0.031  0.000  rejected 0.006  rejected 

(6b) 2.5% real interest rate 0.060  0.091  0.041  0.031  0.000  rejected 0.001  rejected 

(6b) 3.0% real interest rate 0.061  0.093  0.042  0.032  0.000  rejected 0.000  rejected 

* whole:1986Q1-2016Q2, (a):1986Q1-1998Q4, (b):1999Q1-2008Q2, (c):2008Q3-2016Q2 

 

Table 3 shows analytical results of the utility of the Japanese yen in the sub-

sample periods 1986Q1-1998Q4, 1999Q1-2009Q3, and 2009Q4-2016Q2 by 

focusing on effects of the Greek debt crisis on the utility of the euro. The utility of 

the Japanese yen is 0.059-0.093 before the introduction of the euro. The utility of the 

Japanese yen is 0.005-0.042 before the Greek debt crisis and after the introduction 

of the euro. The results of the Welch’s t test between sub-sample periods 1986Q1-

1998Q4 and 1999Q1-2009Q3 show that the hypothesis of equal means between 

sub-sample periods 1986Q1-1998Q4 and 1999Q1-2009Q3 is rejected at all of the 

models. The introduction of the euro decreased the utility of the Japanese yen 

before the Greek debt crisis. 

The utility of the Japanese yen is 0.015-0.030 after the Greek debt crisis. The 

results of Welch’s t test between sub-sample periods 1999Q1-2009Q3 and 

2009Q4-2016Q2 show that the hypothesis of equal means between sub-sample 

periods 1999Q1-2009Q3 and 2009Q4-2016Q2 is rejected at all the models except 



 Declining Japanese Yen in the Changing International Monetary System 339 

ⓒ 2017 East Asian Economic Review 

for the case of setting 1.5% as a real interest rate in the model (6b). It implies that 

the utility of the Japanese yen has changed before and after the Greek debt crisis 

though the hypothesis is not rejected in the one case. However, movements in the 

utility of the Japanese yen significantly increased before and after the Greek debt 

crisis in the models (6a) were regarded to be abnormal because those were 0.005 

in the sub-sample period 1999Q1-2009Q3. On the other hand, in the cases of using 

real interest rate data, the utility of the Japanese yen decreased from 0.039-0.042 

during a period from the introduction of the euro to two crises to 0.029-0.030 

through the two crises. 

 

Table 3. Utility of the JPY in the Sub-sample Periods Devided the Introduction of the 

Euro and Greek Debt Crisis 
 

Model 

Utility of JPY 

(mean) 

Welch’s t test 

between (a) and (b) 

Welch’s t test 

between (b) and (c) 

whole (a) (b) (c) 
p- 

value 

H0 

(significance 

level 1%) 

p- 

value 

H0 

(significance 

level 1%) 

(6a) 3-month nominal 

interest rate 
0.030  0.060  0.005  0.015  0.000  rejected 0.000  rejected 

(6a) 6-month nominal 

interest rate 
0.031  0.059  0.005  0.016  0.000  rejected 0.000  rejected 

(6b) 1.5% real interest rate 0.056  0.085  0.038  0.029  0.000  rejected 0.010  not rejected 

(6b) 2.0% real interest rate 0.058  0.089  0.039  0.029  0.000  rejected 0.000  rejected 

(6b) 2.5% real interest rate 0.060  0.091  0.041  0.030  0.000  rejected 0.000  rejected 

(6b) 3.0% real interest rate 0.061  0.093  0.042  0.030  0.000  rejected 0.000  rejected 

*whole:1986Q1-2016Q2, (a):1986Q1-1998Q4, (b):1999Q1-2009Q3, (c):2009Q4-2016Q2 

 

In summary, it is clear that the introduction of the euro decreased the utility of 

the Japanese yen. The decrease in the utility of the Japanese yen can explain the 

finding in Ogawa and Muto (2017b) that the introduction of the euro increased the 

utility of the euro while the utility of the US dollar was unchanged. Moreover, 

Ogawa and Muto (2017a) found that the utility of the Swiss franc as well decreased 

after the introduction of the euro. It seems that it is not the US dollar but the 
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Japanese yen and the Swiss franc that substitute for the euro in the international 

monetary system. 

Moreover, we obtained that the BNP Paribas shock, the Lehman Brothers 

bankruptcy, and the Greek debt crisis significantly changed the utility of the 

Japanese yen in five of all six cases. Especially when we use real interest rates and 

expected inflation instead of nominal interest rates, the utility of the Japanese yen 

significantly decreased after the BNP Paribas shock, the Lehman Brothers 

bankruptcy, and the Greek debt crisis occurred. Given that it significantly 

decreased after the introduction of the euro, it seems that the Japanese yen has a 

decreasing trend in terms of its utility over the global financial crisis and the euro 

zone crisis. Also in the long run, comparison in utility of the Japanese yen between 

pre-introduction of the euro and both of the crises show a declining trend of utility 

of the Japanese yen. 

 

IV. CONCLUSION 

 

In this paper, we based on a theoretical background of a money-in-the-utility 

model to investigate utility of the Japanese yen as an international currency while 

we suppose the other international currencies which include the US dollar, the euro, 

the Pound sterling, and the Swiss franc. Specifically, we estimated effects of the 

global financial crisis and the euro zone crisis as well as the introduction of the 

euro on utility of the Japanese yen.  

The utility of the Japanese yen has significantly decreased after the introduction 

of euro. This corresponds to the increase in utility of the euro while the utility of 

the US dollar had unchanged after the introduction of the euro. The introduction 

of the euro has enhanced the utility of the euro by substituting it for not the US 

dollar but the Japanese yen. It is evidence that the US dollar has inertia as a key 

currency in the current international monetary system. Ogawa and Muto (2017a) 

found that the utility of the Swiss franc also decreased at the same time when the 

utility of the Japanese yen decreased after the introduction of the euro. It implies 

that the Japanese yen as well as the Swiss franc are substitute for the euro. 

Moreover, the BNP Paribas shock, the Lehman Brothers bankruptcy, and the 

Greek debt crisis significantly decreased the utility of the Japanese yen when we 
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use sum of real interest rates and expected inflation rate instead of nominal interest 

rates. It seems that the Japanese yen has a declining trend in terms of its utility over 

time after the introduction of euro and then through the global financial crisis and 

the euro zone crisis. 

We should consider why the Japanese yen has a declining trend in terms of its 

utility over time after the introduction of euro and then through the global financial 

crisis and the euro zone crisis. One of the backgrounds might be related with 

decreasing Japanese share of GDP and international trade in the global economy 

while the Japanese economy has experienced “lost two decades”. We should 

conduct an empirical analysis to investigate what factors decline the utility of the 

Japanese yen as an international currency. The question is to be solved in our future 

study. 
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I. INTRODUCTION † 

 

Following the withdrawal by the Trump Administration of the United States 

from the Trans-Pacific Partnership (TPP) agreement, the other eleven TPP parties 

(“the Eleven”) entered into negotiations to implement the agreement largely as 

negotiated, but without the United States. Agreement on the core elements of a 

revised TPP – renamed the Comprehensive Progressive Agreement for Trans-Pacific 

Partnership (CPTPP) – was reached on the margins of the Asia-Pacific Economic 

Cooperation (APEC) summit in Da Nang in November 2017.  

The original TPP aspired to rewrite the ground rules of international commerce 

for the 21st Century, modelled on the US economic governance regime. The CPTPP 

preserves the original text of the TPP agreed in October 2016, but suspends a 

number of provisions and leaves open a number of specific issues to be resolved.  

The suspended provisions impact on the CPTPP regime in the following areas: 

 

 Express shipments; 

 Investment (in particular, the investor-state dispute settlement or ISDS 

mechanism); 

 The intellectual property (IP) property rights regime, in particular measures 

covering, inter alia: 

▪ patentable subject matter,  

▪ patent term restoration,  

▪ protection of undisclosed data for pharmaceutical approvals,  

▪ extended term of protection for data used to developed biologic medicines,  

▪ technological protection measures (TPMs) and rights management information 

(RMI), and 

▪ copyright extension; 

 Resolution of telecommunications disputes. 

 

 

to services trade in the Asia Pacific for both the TPP12 and the CPTPP simulations. Thanks 

are due to two anonymous reviewers for helpful comments and suggestions and also to 

Natassia Ciuriak for editing the manuscript. The views expressed are those of the study team, 

as is responsibility for any and all errors of fact or interpretation. 
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The issues that remain outstanding for further negotiations (with the CPTPP 

Member requiring modifications in parentheses) include: 

 

▪ State-owned enterprises (Malaysia); 

▪ Services and investment non-conforming measures (Brunei Darussalam);  

▪ Dispute settlement trade sanctions (Vietnam); and 

▪ Cultural exception (Canada) 

 

This paper assesses the quantitative implications of the CPTPP going forward. 

The CPTPP policy shock consists of the liberalization commitments made by the 

parties in the original TPP for tariffs and non-tariff barriers (NTBs) in goods and 

services and foreign direct investment (FDI). These commitments are evaluated 

against the OECD’s Trade Facilitation Index (TFI), Services Trade Restrictiveness 

Index (STRI), and Foreign Direct Investment Restrictiveness Index (FDIR) for 

goods trade, cross-border services trade, and investment, respectively. For goods 

trade, we take into account the impacts of rules of origin (ROOs) in terms of a less-

than-full rate of preferences utilization, but assume a high rate of utilization to reflect 

a key TPP outcome, namely ROOs regionalization. For services trade, we take 

account of the value of binding commitments. The services estimates now constitute 

an upper bound depending on the extent of derogations from the final TPP text 

originally negotiated, if and when the CPTPP is implemented. 

The CPTPP is simulated on a dynamic version of the Global Trade Analysis 

Project’s (GTAP) computable general equilibrium (CGE) model that incorporates 

FDI by introducing a foreign-owned representative firm into each GTAP region-

sector. FDI responds in tandem with domestic investment to changes in expected 

rates of return (RORs) in each region-sector due to trade liberalization and reductions 

in NTBs facing investment. To bring out the relative contribution of the CPTPP’s 

various quantifiable elements, we simulate the shocks on a sequential basis for each 

policy measure, such that the marginal effect of each set of measures is brought out. 

The rest of this paper is organized as follows: section 2 sets out some basic 

background on the TPP economies; section 3 provides an overview of the quantitative 

modeling; section 4 describes the policy shock; section 5 sets out the results; and 

section 6 provides a discussion and draws conclusions. 
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II. BACKGROUND 

 

1. The TPP Economies … and the United States 
 

The original twelve TPP signatories were Australia, Brunei, Canada, Chile, Japan, 

Malaysia, Mexico, New Zealand, Peru, Singapore, the United States, and Vietnam. 

They are all APEC members and have a combined population of close to 825 

million, a combined GDP of just under US$30 trillion,1 imports of goods of over 

US$4.7 trillion,2 and imports of commercial services of approximately US$1.1 

trillion.3 The CPTPP generates about one-third of the total GDP generated by the 

TPP12, accounts for about 60% of the population of the TPP12 region, and has an 

average per capita income about one-third of the US level, measured at market 

exchange rates. 

 
Table 1. Income and Population, Estimated 2017, CPTPP and the United States 

 

GDP GDP Per Capita Population 

Current 

US$ Millions 

PPP 

US$ Millions 
Current US$ PPP US$ Millions 

Australia 1,390,150 1,235,297 56,135 49,882 24.8 

Brunei Darussalam 11,963 32,913 27,893 76,743 0.4 

Canada 1,529,760 1,682,503 42,225 46,441 36.2 

Chile 263,206 452,095 14,315 24,588 18.4 

Japan 4,884,489 5,405,072 38,550 42,659 126.7 

Malaysia 309,858 926,081 9,660 28,871 32.1 

Mexico 1,142,453 2,406,087 9,249 19,480 123.5 

New Zealand 200,837 185,748 41,629 38,502 4.8 

Peru 210,013 424,639 6,598 13,342 31.8 

Singapore 305,757 513,744 53,880 90,531 5.7 

Vietnam 215,963 643,902 2,306 6,876 93.6 

CPTPP 10,464,449 13,908,081 21,010 27,923 498 

Memo: United States 19,362,129 19,362,129 59,495 59,495 325.4 

TPP12 29,826,578 33,270,210 36,218 40,400 823.5 

Source: IMF (October 2017). 

 
1 Estimated 2017 population and GDP from IMF (October 2017). 
2 Merchandise imports, 2015 from ITC (2015). 
3 Services imports, 2015 from WTO (n.d.). 
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A similar calculus applies in terms of the CPTPP’s role as a market for imports 

and a source of outward FDI. As shown in Table 2, the CPTPP accounts for 14.7% 

of global goods imports, almost 13% of global services imports, and 14.3% of 

global goods and services imports combined. Table 3 shows that the CPTPP 

accounts for about 14.4% of global FDI stocks, inward and outward, and is 

comprised, on net terms, of outward investors.  

 

Table 2. Global Imports, CPTPP Parties and the United States, 2015, Current US$ Millions 

 Total Goods Total Services 
Combined Total  

Goods and Services 

 

Imports 

from the 

World 

Imports 

from 

CPTPP 

Parties 

Imports 

from the 

World 

Imports 

from 

CPTPP 

Parties 

Imports 

from the 

World 

Imports 

from 

CPTPP 

Parties 

Australia 200,766 42,622 54,622 13,773 255,388  56,395  

Brunei  3,229  1,471  22,245   25,474  1,471  

Canada 419,152  47,844  96,270  7,270  515,422  55,114  

Chile 63,038 7,476 13,444  76,482 7,476 

Japan 625,568 105,221 175,641 22,019 801,209 127,240 

Malaysia 176,175 46,424 40,044  216,219 46,424 

Mexico 395,232 42,908 32,057  427,289 42,908 

NewZealand 36,528 10,772 11,680 5,716 48,208 16,488 

Peru 38,105 5,567 7,963  46,068 5,567 

Singapore 296,888 62,480 143,469   14,375  440,357  76,855  

Vietnam 165,776  28,122  15,501   181,277  28,122  

CPTPP Total 2,420,457  400,907  612,936   63,153  3,033,393  464,060  

United States 2,306,822  856,546  490,614   2,797,436  856,546  

TPP12 Total 4,727,279  NA   1,103,550  NA  5,830,829  NA  

World Total 16,473,391   4,729,460   21,202,851   

CPTPP Share of 

World Total 
14.69%  12.96%  14.31%  

Source: International Trade Centre (2015) for goods trade and WTO (n.d.) for services trade.  
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Table 3. Inward and Outward Investment, CPTPP Parties and the United States, 

2015, Current US$ Millions 
 

 Stocks Flows 

 Inward Outward Inward Outward 

Australia 537,351 396,431 22,264 -16,739 

Brunei  6,061 2645 173 508 

Canada 756,038 1,078,333 48,643 67,182 

Chile 207,827 87,415 20,176 15,513 

Japan 170,698 1,226,554 -2,250 128,654 

Malaysia 117,644 136,892 11,121 9,899 

Mexico 419,956 151,924 30,285 8,072 

New Zealand 66,056 17,262 -986 214 

Peru 86,114 2,815 6,861 127 

Singapore 978,411 625,259 65,262 35,485 

Vietnam 102,791 8590 11,800 1,100 

CPTPP Total 3,448,947 3,734,120 213,349 250,015 

United States 5,587,969 5,982,787 379,894 299,969 

TPP12 Total 9,036,916 9,716,907 593,243 549,984 

World Total 24,983,214 25,044,916 1,762,155 1,474,242 

CPTPP Share of World 13.81% 14.91% 12.11% 16.96% 

Note: Negative figures for outward flows reflect net disinvestment from abroad. 

Source: UNCTAD (2016: Annex Tables 1 and 2). 

 

III. FRAMEWORK FOR QUANTITATIVE ANALYSIS 

 

1. The GTAP-FDI Model 
 

To model the TPP, we use a recursive dynamic version of the standard GTAP 

CGE model, adapted to incorporate FDI (Ciuriak and Xiao, 2014, provide a 

description of the way FDI is incorporated in the model).  

CGE models integrate a number of accounts to provide a complete description 

of an economy:  
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▪ The standard national income and expenditure accounts; 

▪ A breakdown of industry by sector that reflects inter-sectoral input-output 

links, which take into account internationally-sourced intermediate goods and 

services (in all, the GTAP dataset allows for the representation of up to 57 

sectors, 43 of which are goods); 

▪ A production function for each sector that combines sector-specific inputs of 

capital, skilled and unskilled labour, and intermediate inputs; and 

▪ A trade account that models the international linkages for each sector of the 

economy. 

 

The model generates results for national account aggregates, industry output and 

prices, factor inputs and prices, and trade flows. For a technical description of the 

GTAP model, see Hertel (1997); for a discussion of the degree of confidence in 

CGE estimates, see Hertel et al. (2003). 

On the production side, the model evaluates efficiency gains from the reallocation 

of factors of production across sectors. In the first stage (“nest”), land, labour (skilled 

and unskilled), and capital substitute for one another to generate domestic value-

added by sector; intermediate inputs, which include imported inputs, substitute for 

domestic value-added in the second stage.  

Given that we use a dynamic model, both labour and capital respond to changes 

in factor returns. Labour responds to changes in the wage rate according to an 

estimated long-run elasticity equal to one. Capital supply responds to changes in the 

ROR on capital; the investment response is based on the Monash capital model 

(Dixon and Rimmer, 1998). Both labour and capital are mobile across all sectors 

within a country. Capital is also mobile internationally. 

On the demand side, an aggregate Cobb-Douglas utility function allocates 

expenditures to private consumption, government spending, and savings so as to 

maximize per capita aggregate utility. Following a shock, such as the CPTPP, the 

changes in consumption are allocated across these three aggregates based on their 

income shares in each region. 

Private household demand responds to changes in prices and income. This latter 

effect reflects the fact that consumption of particular types of goods, such as luxury 

goods, increases more with higher income than does consumption of other goods, 
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such as staple food products.4 Notably, changes in trade protection result in changes 

not only in the prices of intermediate production goods, but also in the prices of 

consumer goods, which induces demand responses.  

The trade module assumes imperfect substitution based on product differentiation 

across regions. The key parameter determining the scale of impacts on trade from 

a tariff shock is the elasticity of substitution – a high substitution elasticity generates 

relatively large trade impacts for a given size of tariff shock. Note that the GTAP 

sectors reflect relatively large aggregates of individual products; accordingly, 

substitution elasticities are lower than they would be for product categories that are 

defined more narrowly and, thus, are more substitutable for each other. 

Economic welfare is based on equivalent variation: the lump sum payment at 

pre-shock prices without the shock that leaves households as well off as in the post-

shock economy. 

We use a perfect competition specification of the GTAP model. Some models 

incorporate imperfect competition for industrial goods sectors, introducing price 

mark-ups that represent monopolistic pure profits in equilibrium. These price mark-

ups are reduced by intensified competition under trade liberalization, generating 

additional welfare gains.5 Several recent models incorporate heterogeneous firms 

features, which generate productivity gains from reallocation of market shares to 

more productive firms under trade liberalization.6 As it is problematic to combine 

all these features in one model while retaining a reasonable degree of product and 

regional disaggregation, no single modelling exercise can be considered definitive; 

a suite of studies is required to hone in on the likely impacts (see, e.g., Narayanan 

et al., 2015). 

 

2. Implementation 
 

We use the recently-updated GTAP V9 database with a base year of 2011. For 

the simulations, we adopt a 33-product group aggregation, featuring 11 agricultural 

 
4 Household demand is modelled using a Constant Difference of Elasticities function, which 

captures the fact that the structure of household demand changes as income increases (i.e., 

in technical terms, it is “non-homothetic”). 
5 See Roson, 2006, for a review of the issues raised by this methodology. 
6 These include Zhai (2008), Dixon et al. (2013), Balistreri and Rutherford (2013), Oyamada 

(2013), and Itakura and Oyamada (2013). See Roson and Oyamada (2014) for a review. 
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and food sectors, 4 other primary sectors, 10 industrial sectors, and 8 services sectors. 

The regional disaggregation used for the model features 40 economies and/or regions 

designed to model the various mega-regional trade agreements. We report the 

results for the CPTPP economies, the United States, China, India, Korea, Taiwan, 

Other APEC, the EU28, and the rest of the world (ROW). Tables 4 and 5 provide 

the breakdown for sectors and regions. 

 

Table 4. Sectors in the Modelling Framework 

Agriculture and Food 
Forestry, Fishing, 

Mining 

Industry and 

Manufacturing 
Services 

Rice Forestry Textiles and Apparel Construction 

Wheat and Cereals Fishing Leather Products Trade 

Fruit and Vegetables Fossil Fuels Wood Products Transport 

Oil Seeds and Vegetable Oils Mineral Products 
Chemicals, Rubber, 

 and Plastics 
Communication 

Sugar  Metals and Metal Products Financial Services 

Dairy  Automotive Business Services 

Beef  Transport Equipment Recreation 

Pork and Poultry  Electronic Equipment Other Services 

Other Agriculture  Machinery and Equipment  

Food Products  Other Manufactures  

Beverages and Tobacco    

Source: Compiled by the authors. 

 

Table 5. Regions in the Modelling Framework 

TPP Other RCEP TTIP/Other TISA  TFTA and ROW 

Australia Indonesia EU28 Ethiopia 

Canada Philippines Norway Kenya 

Chile Thailand Switzerland Mozambique 

Japan Rest of Southeast Asia Other EFTA (Iceland and Liechtenstein) Tanzania 

Malaysia China Israel Uganda 

Mexico Korea Pakistan Rwanda 

New Zealand India Turkey Rest of East Africa 

Peru  Hong Kong SACU 

Singapore  Taiwan Other TFTA 

United States  Colombia ROW 

Vietnam  Central America (Costa Rica and Panama)  

  Other South America (Paraguay and Uruguay)  

Note: Brunei is part of Rest of Southeast Asia. 

Source: Compiled by the authors.  
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The CPTPP is assumed to be implemented in 2018, the same as was assumed 

for the TPP12 in Ciuriak et al. (2016b). We first simulate the GTAP database 

forward to 2035, using GTAP dynamic database tools, which draw on available 

macroeconomic data (IMF World Economic Outlook for the near term and projections 

from Fouré et al., 2012, for the out years).  

The policy shocks – tariff reductions, the effect of ROOs on preference utilization, 

NTBs on services, and NTBs on investment – are implemented on this projected 

base in a dynamic process whereby changes in the ROR on capital induce investment 

and changes in wage rates induce labour force participation changes. The shocks 

are simulated sequentially, allowing us to identify the impacts by policy measure. 

The results reported are changes relative to the baseline at 2018, 2025, and 2035. 

The 2035 results may be interpreted as a permanent change in the level of trade 

and economic output, once full equilibrium has been restored following the policy 

shocks. 

 

3. Closures 
 

In CGE simulations, the number of endogenous variables is limited; the others 

must be set exogenously by assumption, thus defining the “closure” of the model. 

CGE models can be simulated with various alternative closures; the choice influences 

the results significantly.7  

Under the GTAP model’s default microeconomic closure, the factor endowments 

(i.e., the total supply of labour, both skilled and unskilled, as well as of capital and 

land) are fixed; factor prices (i.e., wages and returns to capital and land) adjust to 

restore full employment of the factors of production in the post-shock equilibrium.8 

Under alternative microeconomic closures that are sometimes used, the returns to 

capital or to labour can be fixed and the supply of capital and/or labour then adjusts 

 
7 Ciuriak and Chen (2008), modeling the Canada-Korea FTA, find GDP impacts vary from 

0.064%, when labour and capital supply both fixed, to 0.268%, where both capital and 

labour supply are flexible. 
8 This is sometimes described as reflecting a medium-term time horizon in which labour 

supply is “sticky.” 
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to restore equilibrium.9 Each of these closure rules makes an extreme assumption 

about the supply of labour and/or capital: it is either perfectly elastic or perfectly 

inelastic. The reality is likely to be somewhere in between. 

In the GTAP-FDI model, investment adjusts to changes in the ROR; similarly, 

we allow labour supply to adjust to changes in wages. As a result, the TPP generates 

“endowment” effects: that is, the supply of labour and capital changes based on 

changes in returns to labour and capital. For both labour and capital, the supply 

elasticity is set at one; for labour supply, this assumption is based on estimates of 

long-run labour supply from the literature;10 for capital supply, the assumption is 

based on regressions of the investment response to a change in ROR using firm-

level data. 

As regards GTAP’s macroeconomic closures, two approaches are available. First, 

the current account can be fixed, which assumes that the external balance is 

determined entirely by domestic investment-savings dynamics. When trade policy 

shocks result in unbalanced changes in imports and exports, the original trade 

balance is restored by implicit exchange rate adjustments. Alternatively, the current 

account can be allowed to adjust to the trade shock. The change in the current account 

must then be offset by equivalent changes in capital flows. In reality, unbalanced trade 

impacts are likely to have both effects: induce subsequent exchange rate adjustments 

and offset capital flows. The choice of macroeconomic closure can have significant 

implications for the model outcomes.11 Given the active role of FDI in our model, 

we necessarily adopt the closure where the current account adjusts.  

 

 

 
9 The closure rule in which the ROR to capital is fixed is sometimes described as reflecting 

longer-run “steady-state” growth conditions. For an example of the use of the labour market 

closure rule, under which the wage rate is fixed, see Francois and Baughman (2005).   
10 See Evers et al. (2008) for a meta-analysis of the labour supply elasticity literature; this 

study concludes the elasticity is about 0.1 for men and 0.6 for women, or about 0.3 on 

average. Ham and Reilly (2013) find statistically-significant inter-temporal labour supply 

elasticities of 0.89 with the Panel Study of Income Dynamics dataset and 1.0 with the 

Consumer Expenditure Survey dataset. The CPTPP is likely to be implemented in a 

condition of economic slack, hence supporting the assumed moderately higher elasticity. 
11 E.g., Gilbert (2004), modelling the Korea-US FTA, finds that the fixed current account 

simulation reduces welfare gains for Korea to 3/5 the level of the simulation with a flexible 

current account and marginally (by 5%) for the United States.  
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IV. THE CPTPP POLICY SHOCK 
 

1. Tariffs 
 

Tariff reduction/elimination is based on the original TPP schedules and technical 

summaries released by the parties. The shocks follow those in Ciuriak et al. (2016b). 

There are several general points to be borne in mind.  

First, the precise extent to which the CPTPP liberalization schedules improve 

upon existing free trade agreement (FTA) commitments could not be taken fully 

into account in this analysis due to resource constraints. Significant improvements 

that have been flagged by governments in their technical summaries are incorporated 

– for example, the CPTPP improves upon the market access commitments made by 

Japan on beef to countries with which it has existing FTAs that provide lesser 

market access (Australia, Mexico, and Peru). Otherwise, we do not attempt to identify 

marginal additional improvements under the CPTPP compared to existing agreements. 

The CPTPP does clean up the spaghetti bowl of FTAs in the Asia-Pacific to some 

extent, but our simulations do not fully capture this; this is largely housekeeping, 

however, and should not materially impact the assessment.  

Second, as regards the time path of the liberalization schedules, the CPTPP’s 

schedules are highly complex and differentiated by individual products and countries, 

which makes it impractical to attempt to capture the phase-outs in detail. We review 

the tariff elimination schedules to identify the overall timeframes for phase-outs 

applied for different product groups and construct stylized straight-line elimination 

schedules accordingly. We note that, at the high level of aggregation at which CGE 

simulations are run and given the changing composition of trade, especially in the 

later stages of the implementation period, the trade weights for the individual tariff 

lines will, in any event, change (and probably quite significantly). We provide read-

outs of the impacts at years 8 (2025) and 18 (2035) of the CPTPP implementation 

period; these are, in our view, reasonable estimates of the medium- and longer-

term impacts.  

Third, we do not take into account the trailing bits of liberalization that extend 

beyond 2035. Changing economic conditions make impact estimates that far in the 

future highly uncertain and such commitments are of limited relevance to either 

policy or business. 
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Fourth, as regards the value of the managed trade concessions in the agricultural 

sector, we assume full quota utilization with physical quantities converted to values 

based on unit values in trade in the relevant product groups. Given uncertainties 

about quota utilization and the fluctuations in unit prices from year to year and 

across countries, these impact estimates are subject to some degree of uncertainty.  

 

2. Preference Utilization  
 

Preferences for industrial products are not fully utilized due to ROOs compliance 

costs. We assume that agricultural products face negligible ROOs costs and are 

mostly traded by large agri-business firms with adequate administrative capacity. 

Accordingly, we assume 100% preference utilization and impose no charge for this 

use. For textiles and clothing and autos, we assume a high utilization rate of 90% 

due to the size of the tariff savings and the likelihood that supply chains would be 

adjusted to take full advantage of the CPTPP (there is evidence that factories were 

already being shifted into Vietnam to take advantage of the TPP for exports to the 

United States). For other industrial sectors, we assume 80% preference utilization 

to reflect the regionalization of ROOs, a significant negotiating achievement. We 

phase in the utilization rate from 60% in the first year by 5% per year to reflect 

adjustment to the regime. 

We incorporate no charge for utilizing preferences into the simulations, since 

the assumption of preference underutilization based on empirical evidence concerning 

observed utilization rates already includes the trade effects of ROOs costs. We 

consider that the Armington specification of the model, which allows for differing 

unit costs of traded goods, already addresses the welfare costs of trade diversion 

(in terms of sourcing imports from higher-cost TPP-region sources).  

 

3. Goods Sector NTBs 
 

The overall assessment of the TPP’s impact on goods trade NTBs in Ciuriak et 

al. (2016b) was that it was below the level that is meaningful for a macroeconomic 

analysis, particularly given the advances made in the WTO’s Trade Facilitation 

Agreement. We incorporate no general goods trade facilitation shock for the CPTPP 

analysis 
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4. Services Sector NTBs 
 

We develop the liberalization shock for services NTBs by coding the CPTPP 

against the cross-border services trade components of the CPTPP parties’ STRI 

developed by the OECD (Geloso Grosso et al., 2015). We also take into account 

the extent of squeezing “water” out of the bindings in the General Agreement on 

Trade in Services (GATS) by comparing CPTPP bindings to the parties’ scores in 

the corresponding GATS Trade Restrictiveness Index (GTRI) developed by 

Miroudot and Pertel (2015) and/or in existing bilateral FTAs.  

In developing the CPTPP policy shock for services, we proceed as follows: 

 

▪ NTBs, as quantified by gravity-model-based analysis, implicitly reflect both 

the effect of actual restrictions and of “water”, as measured by the difference 

between the GTRI and the STRI (that is, the difference between bound 

commitments and applied practice).  

▪ On the basis of regression analysis of the effect of bindings (Ciuriak and 

Lysenko, 2016), we assume that actual market restrictions, as measured by 

the STRI, have twice the restrictive power as an equivalent amount of “water”.  

▪ Accordingly, we adopt the following simple formula: Total NTB = α(STRI + 

0.5*Water), where α is a coefficient that scales the index-based measure to 

the ad valorem equivalent (AVE) of a country’s sector-specific NTBs developed 

for GTAP sectors by Fontagné et al. (2016). We assume that only 25% of 

these measured AVEs correspond to the barriers to services trade itemized in 

the OECD’s STRI/GTRI framework and thus actionable under the CPTPP. 

This assumption is consistent with the general conclusion obtained from the 

Berden et al. (2009) survey of NTBs goods and services, that 50% could in 

principle be removed i.e., that they were “actionable”; and the Francois et al. 

(2013) assessment that an ambitious FTA could reduce trans-Atlantic barriers 

by 50% of actionable barriers (i.e., by 25% of the total observed barriers).  

 

5. Barriers to FDI 
 

For FDI, we build in a liberalization shock based on cross-referencing the CPTPP’s 

measures to the OECD’s FDIR index for CPTPP members. Given the presence of 
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numerous bilateral investment agreements within the region, the marginal impact 

of new bindings attributable to the CPTPP is not likely to be of major significance 

and a specific quantification of the value of bindings was not included. 

 

6. Other Issues 
 

We do not explicitly model the impact of IP measures, for several reasons. First, 

IP measures work very differently than trade liberalization. Where trade liberalization 

increases competition and reduces prices, increased IP protection does the opposite.12 

The benefit from IP protection is increased research and development and increased 

innovation, which are manifest in additional product varieties. The conventional 

modelling framework for FTA analysis is not equipped to analyze IP issues, as it 

does not reflect the impact of IP protection on asset values (Ciuriak, 2017). The 

impact on any individual economy of increased IP protection is thus an open 

empirical question. Innovation could be inhibited in some jurisdictions depending 

on whether disincentives outweigh incentives (Ciuriak and Curtis, 2015). From a 

financial flow perspective, the direct benefits of increased IP protection in the 

CPTPP would be heavily skewed to the countries with the largest stocks of IP (e.g., 

Japan). Taking these flows and the enhanced values of the companies’ intangible 

assets (and hence their market capitalization) into account could materially impact 

the distributional impact of the CPTPP across the various parties. 

Government procurement is also not modelled. Since most procurement is done 

through commercial presence (“Modality 2” in government procurement; see 

Cernat and Kutlina-Dimitrova, 2015), rather than on a cross-border basis (“Modality 

1”) and since Modality 2 already benefits fully from national treatment rules under 

WTO commitments, the CPTPP’s impact here is likely to be small in any event. 

Accordingly, unlike for IP, the failure to explicitly model procurement will not 

materially affect the overall CPTPP impacts. 

 
 
 
 

 
12 For a discussion of the interaction between trade rules and innovation, see Ciuriak and 

Curtis (2015). 
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7. Summary of Shocks Between CPTPP Parties 
 

Table 6 summarizes the tariff shock. The table may be read as follows: the 

countries listed in the columns face the percentage tariff reduction offered by the 

countries in the top row. Thus, for example, Australia faces a reduction of the 

weighted average tariff by Canada of 0.293%. This low figures reflects the fact 

that 75.6% of Canada’s applied most-favoured nation (MFN) tariff lines are 

already at zero, the main areas where Canada liberalizes for the most part exclude 

the high-tariff sectors (dairy and poultry), and Canada imports little from Australia 

in sectors where tariff cuts are significant (automotive and textiles and apparel). 

As can be seen, two of the parties – Chile which has an FTA with with every other 

CPTPP member, and Singapore, which operates under effectively unilateral free 

trade for goods – have no tariff shock. Few of the bilateral relationships feature 

significant tariff reductions. 

 

Table 6. Summary of the Trade-Weighted Tariff Shock, by Dyad 

 AUS BRU CAN CHL JAP MLY MEX NZ PER SGP VN 

AUS 0 0 -0.293 0 0 0 -1.893 0 -0.436 0 0 

BRU 0 0 0 0 0 0 -1.817 0 0 0 0 

CAN -1.201 -0.020 0 0 -1.449 -0.853 0 -0.049 0 0 -2.293 

CHL 0 0 0 0 0 0 0 0 0 0 0 

JAP 0 0 -2.175 0 0 0 -2.710 -3.523 -1.901 0 0 

MLY 0 0 -0.747 0 0 0 -3.650 0 -1.772 0 0 

MEX -3.667 -0.019 0 0 0 -2.828 0 -1.679 0 0 -2.656 

NZ 0 0 -5.858 0 -3.574 0 -11.993 0 -0.255 0 0 

PER -0.619 -0.005 0 0 0 -1.188 0 -0.720 0 0 -1.678 

SGP 0 0 -0.003 0 0 0 -2.599 0 0 0 0 

VN 0 0 -5.240 0 0 0 -14.020 0 -3.756 0 0 

Source: Calculations by the study team. Note that the Australia-Peru FTA announced at the APEC 

meetings in Da Nang in November 2017 is not reflected and the liberalization pursuant to that 

FTA is treated as due to the CPTPP. 

 

 

 



 Quantifying the Comprehensive and Progressive Agreement for Trans-Pacific Partnership 359 

ⓒ 2017 East Asian Economic Review 

Table 7 summarizes the services liberalization shock.  

 

Table 7. Summary of the Services Shock: % Change in Trade-Weighted TCE, by Dyad 

 AUS BRU CAN CHL JAP MLY MEX NZ PER SGP VN 

AUS 0 0.0035  0.3207  0.0020  0.0180  0.0018  0.0526  0 0.0041  0.0135  0.0009  

BRU 0.0000  0 0.0805  0.2175  0.0000  0.0799  0.0582  0.0001  0.1666  0.0002  0.0051  

CAN 0.6194  0.7771  0 0.0638  0.3825  0.7475  0.0024  0.2533  0.0426  1.2046  0.7592  

CHL 0.0172  0.5909  0.0412  0 0.0295  0.3029  0.0057  0.3211  0.0014  0.5702  0.0650  

JAP 0.0011  0.0645  0.4521  0.1723  0 0.0468  0.0146  0.4214  0.1188  0.0126  0.0358  

MLY 0.0006  0.0120  0.2738  0.3197  0.0001  0 0.0657  0.0013  0.1412  0.0001  0.0145  

MEX 0.1663  0.8962  0.0032  0.0196  0.0569  0.6916  0 0.2131  0.0202  1.4451  0.7525  

NZ 0 0.0289  0.3526  0.2282  0.2637  0.0086  0.0470  0 0.1023  0.0017  0.0070  

PER 0.0577  1.1070  0.0083  0.0023  0.0486  1.7438  0.0157  0.3368  0 0.8612  0.2214  

SGP 0 0 1.0823  1.4133  0.1144  0 0.2362  0.0337  0.9980  0 0 

VN 0.0002  0.0024  0.2330  0.1868  0.0001  0.0224  0.0523  0.0018  0.1220  0.0003  0 

Source: Calculations by the study team. 

 

This table provides the change in the trade cost equivalent (TCE) derived by 

multiplying the percentage reduction in the region-sector NTBs times the 

corresponding region sector AVE measure of services trade barriers. This TCE 

reduction is expressed as a trade technology (AMS) shock in the GTAP modelling 

framework. 

Table 8 provides the weighted average shock to the “phantom tax” in each 

CPTPP region. 

 

Table 8. Percentage Reduction in the Phantom Tax on FDI by CPTPP Region 

CPTPP Party Phantom Tax on FDI Reduction 

Australia 12.8% 

Brunei 4.6% 

Canada 1.3% 

Chile 27.3% 

Japan 5.6% 

Malaysia 5.1% 

Mexico 16.7% 

New Zealand 27.8% 

Peru 51.1% 

Singapore 13.9% 

Vietnam 6.1% 

Source: Calculations by the study team. 
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V. RESULTS 
 

1. Trade Impacts 
 

The CPTPP generates 2.40% in additional intra-regional exports, only two-fifths 

of the TPP12’s impact in level terms (US$17.34 billion at 2017 prices for the 

CPTPP vs. US$56.3 billion for the TPP12), but larger in percentage terms. The 

larger percentage gain reflects the removal of the large baseline level of US trade 

with the other TPP parties. Taking into account trade deflection, total exports of 

CPTPP parties to the world rise by 0.22% (about US$12.27 billion at 2017 prices).  

As a trade deal, the CPTPP improves upon the TPP12 for the Eastern Pacific 

parties (Mexico, Canada, Peru, and Chile), as these countries avoid erosion of 

existing preferences in the US market, while they pick up market share in the 

Western Pacific from the United States. It also improves upon the TPP12 for 

Singapore, which avoids preference erosion in its Asian markets from US export 

gains in those markets. Apart from the United States, which flips from gains to 

losses under the CPTPP, Vietnam and Japan see the biggest discount of gains, 

because they stood to gain the most in the US market under the TPP12. Third 

parties are less negatively hit by the CPTPP than by the TPP12. The EU28, Other 

APEC, and China experience the largest reduction of negative impact.  

 

Table 9. Trade Impacts: Exports to TPP Partners and to the World, 2035 

 TPP12 CPTPP 

 2017 US$ Millions  % Change 2017 US$ Millions % Change 

Exports to TPP Parties     

Australia -270 -0.22  115 0.15 

Canada 2,043 0.46  2,560 4.88 

Chile -61 -0.14  -23 -0.09 

Japan 10,950 4.73  4,323 3.40 

Malaysia 4,636 2.97  1,985 1.66 

Mexico 1,587 0.44  1,548 3.12 

New Zealand 1,814 5.98  1,638 6.56 

Peru -9 0.01  80 0.46 

Singapore 654 0.43  652 0.50 
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Table 9. Continued 

 TPP12 CPTPP 

 2017 US$ Millions  % Change 2017 US$ Millions % Change 

Vietnam 17,640 15.20  4,507 6.83 

United States 17,376 1.85  -3,129 -0.32 

China -1,203 -0.05  -132 -0.01 

India -1,187 -0.46  -109 -0.11 

Korea 368 0.15  47 0.03 

Taiwan 472 0.37  136 0.16 

Other APEC -1,585 -0.32  -183 -0.06 

EU28 -3,003 -0.29  -894 -0.18 

ROW -2,712 -0.26  -358 -0.07 

Memo: TPP/CPTPP 56,297 2.07  17,334 2.40 

Exports to the World        

Australia 136 0.08  359 0.08 

Canada 1,554 0.20  1,771 0.22 

Chile -55 0.00  4 0.01 

Japan 6,969 0.51  2,028 0.12 

Malaysia 4,969 0.96  1,183 0.18 

Mexico 1,936 0.39  2,547 0.47 

New Zealand 891 0.73  656 0.42 

Peru 33 0.08  109 0.12 

Singapore 1,070 0.22  1,099 0.22 

Vietnam 13,097 3.63  2,576 0.66 

United States 12,678 0.41  -1,434 -0.03 

China -1,785 -0.02  -539 -0.01 

India -408 0.01  -45 0.00 

Korea -24 0.00  15 0.00 

Taiwan -21 -0.01  24 0.00 

Other APEC -1,240 -0.06  -219 -0.02 

EU28 -3,035 -0.01  -617 0.00 

ROW -2,391 -0.04  -198 -0.01 

Memo: TPP/CPTPP 43,182 0.52  12,270 0.22 

Note: TPP totals do not include Brunei. Further, the original model data, which are in USD at 2011 

prices, are converted to 2017 USD using the change in the US GDP deflator over the period 

(10.25% over the period in IMF, October 2017).  

Exports are valued using GTAP code VXW, a valuation which includes transport margins, while 

the corresponding sum of sectoral exports in Table 13 are measured by the GTAP code VXWD, 

which does not include transport margins, as these are not allocated by sector. The difference in 

the two concepts is marginal. 

Source: Calculations by the authors. The TPP12 estimates are revised versions of the results reported in 

Ciuriak et al. (2016a, 2016b), based on updates to the estimates of the height of services NTBs. 
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Table 10. Trade Impacts: Imports from TPP Partners and from the World, 2035 

 TPP12 CPTPP 

 2017 US$ Millions  % Change 2017 US$ Millions % Change 

Imports from TPP Parties       

Australia 818 0.52  1,149 1.22 

Canada 2,741 0.66  3,957 5.37 

Chile -21 -0.06  30 0.16 

Japan 9,964 2.82  2,168 1.03 

Malaysia 7,367 4.50  686 0.56 

Mexico 5,025 1.57  8,409 19.19 

New Zealand 1,254 4.11  711 3.19 

Peru 293 1.04  363 2.98 

Singapore 50 0.02  190 0.16 

Vietnam 6,004 8.13  663 1.10 

United States 25,823 2.36  -791 -0.07 

China -3,633 -0.26  -1,433 -0.14 

India -569 -0.28  -168 -0.13 

Korea -929 -0.30  -353 -0.17 

Taiwan -374 -0.28  -172 -0.19 

Other APEC -1,471 -0.37  -560 -0.19 

EU28 -3,637 -0.38  -1,052 -0.24 

ROW -2,461 -0.34  -666 -0.21 

Memo: TPP/CPTPP 59,164 2.08  18,262 2.39 

Imports from the World     
 

 

Australia 15 0.01  287 0.06 

Canada 1,555 0.23  1,850 0.29 

Chile -72 -0.04  0 0.00 

Japan 8,193 0.59  2,407 0.18 

Malaysia 5,354 1.07  1,155 0.24 

Mexico 2,189 0.42  2,974 0.58 

New Zealand 986 1.34  733 0.99 

Peru 38 0.04  121 0.13 

Singapore 516 0.11  514 0.10 

Vietnam 15,687 4.32  3,175 0.88 

United States 13,922 0.42  -1,770 -0.05 

China -3,073 -0.07  -612 -0.02 

India -1,109 -0.08  -142 -0.02 

Korea -143 -0.02  11 0.00 

Taiwan -24 -0.02  25 0.00 

Other APEC -1,517 -0.11  -252 -0.03 

EU28 -4,060 -0.03  -734 -0.01 

ROW -3,235 -0.06  -328 -0.01 

Memo: TPP/CPTPP 48,276 0.59  13,149 0.28 

Note: Imports are valued using GTAP code VSW, a valuation which includes transport margins while 

the corresponding sum of sectoral imports in Table 13 are measured by the GTAP code VIWS, 

which does not include transport margins as these are not allocated by sector. The difference in the 

two concepts is marginal. See also notes to Table 9. 

Source: Calculations by the authors.  



 Quantifying the Comprehensive and Progressive Agreement for Trans-Pacific Partnership 363 

ⓒ 2017 East Asian Economic Review 

2. Impacts on GDP and Economic Welfare 
 

For the CPTPP as a group, the simulations suggest that real GDP will rise by 

about 0.075% generating economic welfare benefits of about US$13.47 billion by 

2035. These gains are smaller in absolute terms, but about the same in percentage 

terms, compared to the gains under the TPP12. It must be mentioned here that the 

difference in welfare effects does not take into account any differences in the non-

quantified measures – including in particular IP – that might emerge under a 

provisional CPTPP compared to the full package of the TPP12 as negotiated. 

 

Table 11. GDP and Economic Welfare Impacts of the TPP and CPTPP 

 

TPP12 CPTPP 

Real GDP 

(%) 

Welfare 

US$ Millions 

Real GDP 

(%) 

Welfare 

US$ Millions 

Australia 0.003  -61 0.017 379 

Canada 0.068  1,759 0.082 2,233 

Chile -0.019  -109 0.007 30 

Japan 0.138  10,148 0.040 3,265 

Malaysia 0.715  3,893 0.127 972 

Mexico 0.084  1,174 0.156 2,642 

New Zealand 0.488  1,515 0.366 1,217 

Peru 0.005  -30 0.024 65 

Singapore 0.173  833 0.199 948 

Vietnam 2.354  7,297 0.481 1,725 

United States 0.038  8,375 -0.008 -1,959 

China -0.024  -6,155 -0.003 -964 

India -0.033  -2,216 -0.008 -493 

Korea -0.037  -992 -0.006 -180 

Taiwan -0.027  -175 -0.005 -41 

Other APEC -0.046  -1,817 -0.008 -363 

EU28 -0.019  -4,438 -0.004 -1,004 

Rest of World -0.029  -3,574 -0.004 -292 

Memo: TPP/CPTPP 0.098  34,794 0.075 13,474 

Note: Welfare is measured as equivalent variation. See also notes to Table 9. 

Source: Calculations by the authors.  
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We observe that the GDP percentage gain, in real terms, is about one-quarter the 

size of the two-way trade percentage gain in real terms, which is a reasonable ratio 

in light of earlier literature on this issue (the rule of thumb suggests a ratio of 

around 20%). However, the welfare gain is large in value terms relative to the total 

trade gain (welfare gains of US$13.5 billion vs. gains in terms of two-way trade of 

about US$25.4 billion); this reflects terms of trade improvements for the CPTPP. 

Given the size of the CPTPP region relative to the world, a non-negligible impact 

on terms of trade is plausible. Overall, the simulation results generate broadly 

reasonable ratios. 

The impact on real GDP and welfare follows the pattern of trade impacts, with 

Australia, Mexico, Canada, Chile, and Peru improving their outcomes in the CPTPP 

compared to the TPP12. The United States has a relatively large flip on welfare 

going from +US$8.4 billion under the TPP12 to almost –US$2 billion under the 

CPTPP, consistent with the flip on real GDP from 0.038% to -0.008%. 

 

3. Sources of the Impacts 
 

Table 12 provides a decomposition of the impacts in 2035 by policy: tariff 

reduction and ROOs; reduction of services NTBs; and easing of FDI restrictions. 

For the CPTPP, the major gains in welfare come from tariff reduction net of ROOs 

costs (about US$1.4 billion), supplemented by services liberalization (about 

US$1.8 billion), and FDI liberalization (about US$1.6 billion). Most of the gains 

in services and FDI are attributable to the binding of existing market access and, 

thus, due to a reduction of uncertainty.  

One of the notable features of FDI liberalization is that the reallocation of capital 

to more profitable applications within the CPTPP frees up capital for net investment 

in third parties. The model simulation suggests all regions would in fact benefit 

from the FDI liberalization measures (this is a feature present in both the CPTPP 

and TPP12). 
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Table 12. Decomposition of CPTPP Impacts by Policy, Cumulated Change in 2035 

 
Tariff/ 

ROOs 

Services 

NTBs 

FDI 

NTBs 
Total 

Tariff/ 

ROOs 

Services 

NTBs 

FDI 

NTBs 
Total 

Real GDP % Change Welfare, 2017 US$ Millions 

Australia 0.003 0.003 0.01 0.017 13 71 294 379 

Canada 0.061 0.016 0.005 0.082 1,656 437 140 2,233 

Chile -0.007 0.009 0.005 0.007 -36 43 23 30 

Japan 0.034 0.004 0.003 0.04 2,835 269 161 3,265 

Malaysia 0.088 0.019 0.02 0.127 704 117 150 972 

Mexico 0.142 0.007 0.007 0.156 2,369 150 122 2,642 

New Zealand 0.332 0.019 0.015 0.366 1,119 52 46 1,217 

Peru 0.019 0.004 0.001 0.024 41 16 7 65 

Singapore 0.005 0.058 0.137 0.199 52 223 674 948 

Vietnam 0.458 0.021 0.003 0.481 1,650 59 15 1,725 

United States -0.008 -0.001 0.001 -0.008 -1,953 -126 121 -1,959 

China -0.005 0 0.002 -0.003 -1,228 -42 305 -964 

India -0.009 -0.001 0.002 -0.008 -541 -64 112 -493 

Korea -0.007 -0.001 0.002 -0.006 -202 -18 40 -180 

Taiwan -0.007 -0.001 0.002 -0.005 -43 -5 7 -41 

O/APEC -0.012 0 0.004 -0.008 -477 -11 125 -363 

EU28 -0.004 -0.001 0.001 -0.004 -1,059 -145 199 -1,004 

ROW -0.005 0 0.002 -0.004 -769 -38 516 -292 

CPTPP 0.057 0.009 0.009 0.075 10,404 1,438 1,633 13,474 

Source: Calculations by the authors.  

 

4. Sectoral Impacts 
 

Table 13 sets out the CPTPP sectoral impacts. In terms of intra-TPP exports, 

automotive products (US$3.6 billion) stand out in the case of goods exports, and 

business services (US$576 million) in the case of services exports. The large gains 

that Vietnam stood to make in textiles and apparel under the TPP12 through 

enhanced access to the US market are washed out in the CPTPP. However, after 

automotive products, textiles and apparel (US$3.2 billion) see the largest gains in 

intra-TPP exports. Other sectors that will palpably feel an intra-TPP expansion of 

exports include machinery and equipment (US$1.8 billion) and leather products 

(US$1.6 billion). In the agri-foods area, beef (US$891 million), processed foods 

(US$715 million), and fruit and vegetables (US$267 million) make notable gains. 
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Table 13. CPTPP Regional Sectoral Impacts 2035 

 

Change Over Baseline in 

US$ Millions 

Percentage 

Change 

Intra-

TPP 

Exports 

TPP 

Exports 

to 

World 

TPP 

Imports 

from 

World 

Intra- 

TPP 

Exports 

TPP 

Exports  

to 

World 

TPP 

Imports 

from 

World 

1 Rice -1 -40 7 -0.12  -0.69  0.17  

2 Wheat and Cereals 32 -11 13 0.63  -0.04  0.05  

3 Fruit and Vegetables 267 176 5 8.22  0.58  0.02  

4 Oilseeds and Vegetable Oils 36 -58 67 0.48  -0.10  0.17  

5 Sugar 0 -2 11 0.11  -0.06  0.17  

6 Dairy 38 -64 128 1.10  -0.17  0.45  

7 Beef 891 549 516 18.00  2.30  4.06  

8 Pork and Poultry 1 -16 12 0.14  -0.13  0.29  

9 Other Agriculture 9 3 21 0.97  0.06  0.35  

10 Forestry 195 94 788 0.19  0.02  0.12  

11 Fishing 70 43 169 0.19  0.01  0.13  

12 Fossil Fuels 828 630 591 18.28  3.51  3.91  

13 Mineral Products 158 122 26 5.06  1.39  0.12  

14 Food Products 715 595 487 4.12  0.78  0.48  

15 Beverages and Tobacco 104 98 94 2.66  0.51  0.34  

16 Textiles and Apparel 3,159 2,941 2,110 18.11  2.83  1.19  

17 Leather Products 1,595 1,380 832 35.10  3.98  2.64  

18 Wood Products 414 168 385 1.72  0.12  0.28  

19 CRP 1,070 607 1,275 1.66  0.13  0.24  

20 Metal Products 624 260 714 0.99  0.06  0.19  

21 Automotive 3,608 3,378 1,462 6.79  0.78  0.49  

22 Transport Equipment 140 -13 123 1.54  -0.02  0.11  

23 Electronic Equipment 284 -114 593 0.30  -0.02  0.13  

24 Machinery and Equipment 1,786 688 1,373 1.81  0.10  0.19  

25 Other Manufacturing 160 14 165 3.20  0.04  0.26  

26 Other Services -1 -75 98 -0.02  -0.17  0.17  

27 Construction 87 52 87 2.44  0.18  0.29  

28 Trade 104 63 143 0.93  0.08  0.17  

29 Transportation Services 139 81 217 0.69  0.06  0.13  

30 Communications 24 1 36 1.28  0.01  0.18  

31 Financial Services 221 207 173 4.19  0.30  0.24  

32 Business Services 576 490 357 2.45  0.34  0.22  

33 Recreation Services -4 -56 75 -0.06  -0.12  0.15  

 Total 17,334 12,197 13,149 2.44  0.26  0.28  

Source: Calculations by the authors. See also notes to Table 9 and 10. 
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VI. DISCUSSION AND CONCLUSIONS 

 

The original TPP12 agreement promised to be a relatively modest deal when 

evaluated in traditional terms of trade, jobs, and growth. As noted in Ciuriak et al. 

(2016b), this reflected a number of factors: 

 

▪ Apart from sensitive sectors, tariffs are already low in Asia-Pacific trade. 

▪ Sensitive sectors successfully resisted significant liberalization. 

▪ Preferences will not be fully utilized and utilization of preferences generates 

administrative costs for firms, which detract from the trade gains. 

▪ The TPP as negotiated had little impact on goods trade costs, as it did not 

improve upon the WTO Trade Facilitation Agreement and had few sector-

specific facilitating measures. 

▪ Services market access was minimally impacted by the terms of the agreement 

– the TPP’s main role was to improve upon bindings under the GATS – and 

then only by half the membership.  

▪ FDI in most sectors is welcomed by all countries to start with and there is an 

extensive existing web of bilateral investment treaties in place, many of which 

already feature such mechanisms as ISDS. 

 

The CPTPP promises still lower gains due to the withdrawal of the biggest 

economy among the twelve original signatories. Nonetheless, it does promise gains: 

for the CPTPP as a group, the simulations suggest that real GDP will rise by about 

0.075% generating economic welfare benefits by close to US$13.5 billion by 2035. 

Moreover, the CPTPP would improve upon the current trade regime prevailing in 

the Asia-Pacific region, not least because it would go a long way to clearing up the 

“spaghetti bowl” of existing bilateral agreements in the region.  

The United States forfeits, in the first instance, the gains it stood to make under 

the TPP12 and incurs losses from preference erosion. This is not likely to be the 

final bottom line for the United States and the CPTPP. The Trump Administration 

has indicated its preference for one-on-one negotiations, where it holds the whip hand, 

being the larger economy with the larger market. The provisional implementation 

of a CPTPP would undoubtedly be followed by a US announcement of its intent 

to open bilateral trade negotiations with at least some of the Eleven.  
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Whether countries would take up the offer, and whether the United States would 

in reality improve upon the TPP12 outcome through bilateral negotiations, are 

open questions. In the latter regard, it is important to note that the United States 

already negotiated the TPP12 on a bilateral basis – including, for example, the 

ROOs for the automotive sector in the TPP12, which have been rejected by the 

Trump Administration and which were negotiated bilaterally between the United 

States and Japan and presented to the rest of the membership as a fait accompli. 

This point is underscored by the fact that all trade deals, regional or multilateral, 

ultimately involve one-on-one bargaining among the main parties on the key points 

– for example, China’s accession to the WTO involved a one-on-one negotiation 

between China and the United States, where the latter held all the cards. In any 

event, replicating or improving upon the TPP12 outcome would involve significant 

time and resources and the CPTPP could serve as the basis for Asia-Pacific trade 

for a considerable window in time.  

For the remaining CPTPP parties, the implications of going ahead without the 

United States vary. For the four parties in the Americas (Canada, Mexico, Chile, 

and Peru), US withdrawal actually promises, in the first instance, to expand the 

gains from the CPTPP. This reflects the fact all four have FTAs in force with the 

United States and do not experience preference erosion in their key US markets 

under the CPTPP, while making additional preferential trade gains at US expense 

in Asian markets. Within the CPTPP group, no country stands to benefit more from 

US withdrawal than Mexico. It increases its welfare gain from about US$1,138 

million to about about US$2.6 billion. Third parties also benefit from US 

withdrawal from the TPP since they experience less erosion of their competitive 

position in both the US and the CPTPP markets. 

How to handle the automotive sector under a CPTPP would be a major issue, 

however. The TPP12 featured a significant lowering of the overall amount of 

regional value content (RVC) required for an automotive product to qualify for 

TPP preferences compared to the North American Free Trade Agreement (NAFTA) 

standard of 62.5% for automobiles and light trucks. As noted, this measure was 

agreed in a bilateral between the United States and Japan and whether it would 

make sense to apply in a CPTPP context, given the Trump Administration’s 

rejection of this negotiated outcome and indications that higher RVC would be 

demanded, is thus a wide-open question. Deciding a provisional regime for automotive 
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ROOs would be one of the major elements of negotiating implementation of the 

CPTPP. 

An important caveat concerning reliance on the results reported here for policy 

considerations is that the available quantitative tools are inadequate to assess the 

impacts of the TPP as an instrument of systemic regulation and asset value protection 

for the knowledge-based economy (KBE). A KBE works on different principles 

than the industrial economy. It is based on amassing asset portfolios and data and 

exploiting the associated rents, not on moving inventory. The network externalities 

and “winner-take-most” economics of the KBE raise difficult and different questions 

about competition than those that are contemplated in the CPTPP governance 

model, which extends comprehensive protection to established assets and thus 

established market positions, including by creating a general freedom to operate 

that allows firms to optimize their mode of engagement with the global economy. 

The wealth effects of the CPTPP are likely to be heavily skewed to the countries 

with the largest stocks of intangible assets to protect.  

A second important caveat is that, in many of the controversial governance areas, 

the situation is unsettled. The CPTPP’s ISDS mechanism is clearly inferior to that 

which was developed by the European Union and Canada for their Comprehensive 

Economic and Trade Agreement (CETA) – and the CETA mechanism itself is still 

not carved in stone. Further, recent US Supreme Court decisions affecting the US 

regime for IP protection (e.g., in TC Heartlands vs. Kraft Foods over forum shopping 

for IP litigation, amongst others) have potentially far-reaching implications for the 

governance regime in the United States, to which the TPP should now catch up. 

And a suitable governance regime for data flows, which would enable the cloud 

business model, but prevent and discipline social and political engineering by 

private interests, has yet to be developed. All of these are fluid issues, all remain 

highly controversial, and all will be the subject of intense negotiations with the 

United States in all of its bilateral negotiations going forward, as well as in the 

WTO discussions on e-commerce in the wake of the 11th Ministerial Conference 

in Buenos Aires. Importantly in this regard, it is valid to question the extent to which 

it is wise for the CPTPP parties to carve in stone any specific regime in these areas 

amongst themselves. 

As regards the overall scale of the impacts reported in this study, there is inevitably 

some degree of sensitivity to the assumptions underlying the simulations. Generally, 

trade impacts are higher with larger trade elasticities (specifically the elasticities 
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of substitution); and the real GDP gains are higher for a given trade shock the 

stronger the supply side response of the economy to the incentives created by trade 

liberalization. For the CPTPP simulation, the real GDP impacts across all regions 

average about 27% of the size of the change in real two-way trade. This is broadly 

in line with historical experience regarding the productivity gains generated by 

increased openness (the standard rule of thumb suggests a ratio of about 20%). The 

simulations rely on the standard GTAP elasticities of substitution, which were recently 

updated and represent an internationally recognized benchmark for empirical analysis. 

Nonetheless, given that CGE simulations of trade agreements typically generate 

lower estimates of bilateral trade gains than reported in gravity model studies, the 

trade and real GDP impacts may be considered to be conservative estimates.  

Bearing in mind these caveats, this study concludes that, for the politically relevant 

medium term, the United States stands to be less well-off without the TPP12 than 

with the CPTPP in force. Measured using traditional metrics, this expected discount 

is small, but not insignificant for many US stakeholders. An alternative perspective 

on the impact of modern trade agreements that emphasizes their impact on asset 

prices – treating the TPP as an “asset value protection agreement” rather than an 

FTA – suggests the expected discount for the United States might be substantially 

greater (Ciuriak, 2017). For the eleven CPTPP parties, the study suggests that the 

gains remain significant and in some cases greater than under the TPP12. 

Accordingly, if there is a real option for the Eleven to suspend the controversial 

issues while proceeding with the conventional trade liberalization agenda on a 

provisional basis, the Eleven should seize it. 

 

  



 Quantifying the Comprehensive and Progressive Agreement for Trans-Pacific Partnership 371 

ⓒ 2017 East Asian Economic Review 

APPENDIX:  

TECHNICAL DESCRIPTION OF THE GTAP-FDI MODEL 

 

The distinguishing feature of the GTAP-FDI model is that there are two investors 

for each sector and each region: one domestic investor and one foreign investor. 

By contrast, the GTAP database has only one composite investor for each region-

sector. To disaggregate the original GTAP investment-related variables, we proceed 

as follows.  

Based on firm-level data from Standard & Poor’s Capital IQ database, we assign 

listed firms to GTAP sectors. We extract information on gross operating surplus, 

rate of return and depreciation rate for earch firms in the sample. We then generate 

initial estimates of the capital stock, the value of depreciation and the level of 

investment through the equations described in Figures A1 and A2. These values 

are then aggregated to construct corresponding values for a representative firm 

corresponding to the GTAP sector classification.  

These initial levels are not, however, consistent with the levels of capital, 

depreciation and investment for the aggregate single representative firm in the 

GTAP database. To preserve the consistency of the GTAP database, we scale the 

initial estimates of the values of the capital stock, depreciation and investment for 

the domestic and foreign-owned representative firms such that the sum is consistent 

with the values in the GTAP database.  

The second step is to disaggregate each GTAP sector (the representative firm) 

into domestic-owned and foreign-owned firms. We firstly utilize the FDI and FAS 

data (Lakatos et al., 2011) to estimate the share of foreign owned capital in each 

GTAP sector in each region. For the input structure of the domestic and foreign-

owned firms, we use the FDIR (FDI restrictiveness index) data from OECD and 

build a gravity model to estimate the potential growth in FDI when removing FDIR. 

Combined with the investment theory in the model, we estimate the phantom tax 

and its corresponding income (payment on capital) of the two types of firms. For 

the rest of the input structures of the two types of firms we assume they have the 

same technology with the original representative firm. Then we use these shares to 

split the original representative firm into domestic and foreign owned representative 

firm.  
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These procedures are described in Figure A1. The derivation of the equations in 

Figure A1 is given in Figure A2. 

 

Figure A1. The Procedure in Creating Investment Matrices 

 

 

 

  

Scale to 
GTAP 

aggregate 
value, 

VDEP(r) 

Scale to 
GTAP  

aggregate 
value, 

VKB(r) 

FDIR j,r Initial 
estimates of capital 

stocks 

𝐾𝑗,𝑟 =
𝐺𝑂𝑆𝑗,𝑟

(𝑅𝑂𝑅𝑗,𝑟+𝐷𝑗,𝑟)
 

Initial estimates of 
investment 

 

𝐼𝑗,𝑟

൫𝐾_𝐺𝑗,𝑟 + 𝐷𝑗,𝑟൯ 𝐺𝑂𝑆𝑗,𝑟

(𝑅𝑂𝑅𝑗,𝑟 + 𝐷𝑗,𝑟)
 

 

Final 
investment 
estimates 

VINV2j,r 

Final start-
of-year 

capital stock 
estimates 

VKB2j,r 

Final 
depreciation 

estimates 

VDEP2j,r 

Final end-
of-year 
capital 
stock 

estimates 

VKE2j,r 

Initial estimates of 
depreciation 

 
VD j,r = D j,r  K j,r 

 

aggregated 
value, 

REGINV(r) 

Scale to 
GTAP 



 Quantifying the Comprehensive and Progressive Agreement for Trans-Pacific Partnership 373 

ⓒ 2017 East Asian Economic Review 

Figure A2. Derivation of the Equations in Figure 1 

 

The value of investment in each sector can be inferred from the capital accumulation 

formula:  

 (E1.1) 

where  and  are the values of the sector’s capital stock at the beginning and the 

end of the year, respectively; 

   is the sector’s depreciation rate; and  

   is the value of investment in the sector during the year.  

From (E1.1) we have: 

   (E1.2) 

where k is the growth rate of capital stock in the sector, . 

If the values of ,  and D are known, I can be calculated directly from (E1.2).  

While plausible official statistics are available for D, this is not the case for the opening 

and closing capital stocks. Accordingly, we use available data on gross operating 

surplus (GOS) by sector and the return on capital by sector to derive sector-specific 

investment.   

The net rate of return on capital is given by:  

   (E1.3) 

where  is the net rate of return on the sector’s capital in the period; is the gross 

operating surplus (or capital rental) in the sector. From (E1.3), we have:  

   (E1.4) 

From (E1.2) and (E1.3) we have:  

   (E1.5) 
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To construct the foreign affiliate sales (FAS) matrix ( ) we start with the 

FAS data in Lakatos et al. (2011). This FAS dataset has three dimensions: sectors, 

host countries and source countries. We sum across source countries to get the 

overall sales of foreign affiliates in sector j and host country h. Then, we divide 

this by the total domestic sales of products in host country h ( ) to estimate 

the penetration rates of foreign firms (FAS/TS) in each sector and region. This 

penetration ratio is then used to allocate sales in the GTAP database to the 

representative domestic and foreign-owned firms. 

Similarly, the FDI matrix ( ) sourced from Fukui and Lakatos (2012) also 

has three dimensions. We sum across source countries, then divide by the capital 

stock matrix ( ) to estimate the percentage of capital stock (FDI/VKB) that 

is owned by foreign investors in each sector and region. 

Fukui and Lakatos (2012) argue that FAS data provide better information about 

the operations of foreign affiliates than data on international flow of funds. So, to 

integrate the FAS dataset, we apply the following regression model to estimate the 

FDI/VKB ratios:  

 

 (E2.1) 

 

where  

 

 is the 1197x1 matrix representing the ratios of FDI to VKB across 

21 regions and 57 sectors; 

 is the 1197x1 matrix representing the ratios of FAS to TS across 21 

regions and 57 sectors;  

captures country-specific factors; 

captures industry factors; and 

, , ,  are the regression coefficients.  

 

We take the average of the fitted ratio from (E2.1) and the actual FDI/VKB 

ratios (excluding outliers) to get the final estimated share of capital stock that is 
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owned by foreign investors. Then we use these ratios to split the capital stock 

matrix ( ) into the origin-specific capital stock matrix ( ).  

For the investment matrix ( ) we assume that firms owned by domestic 

and foreign investors have the same depreciation rate. Provisionally, we also assume 

they have the same capital growth rate, although this is a restrictive assumption 

since we know that foreign investment has been growing more rapidly than overall 

investment. Using Equation (E1.2) in section 1, , we calculate 

the origin-specific investment matrix.  

Next, we apply the concept of a “phantom tax” to break down the gross operating 

surplus of a given region-sector into gross operating surplus for domestic and foreign 

owned capital ( ) as shown in Figure A3. A phantom tax restricts entry of 

FDI but does not result in the collection of revenue. Intuitively, the phantom tax 

restricts the entry of FDI notwithstanding higher returns to foreign capital. With 

the removal of the phantom tax, foreign capital has an incentive to take advantage 

of the higher returns by increasing investment, thus expanding the FDI stock. 

We start with the FDI restrictiveness matrix, then quantify the effect on FDI of 

the restrictions-that is we determine by how much the share of FDI in the region-

sector capital stock would increase if we remove all barriers. We then use these 

results to estimate the phantom tax applying to FDI in each region-sector. We assume 

that the phantom tax creates a wedge between the rates of return of domestic versus 

foreign-owned capital; this allows us to then derive the gross operating surplus 

matrix ( ).  

To estimate by how much the FDI stock will increase if we remove all FDI barriers, 

we use the following gravity-like econometric specification:  

 

  

 (E2.2) 
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is the log of FDI stocks in sector j, host country h, and source country s; 

is the log of output of sector j, in host country h; 

is the log of GDP of source country s; 

is the log of GDP per capita of host country h; 

is the log of GDP per capita of source country s; 

is the log of GDP of the rest of the world; 

is the ratio of skilled to unskilled workers of host country h, relative 

to that of source country s;  

is the FDI restrictiveness index in sector j, host country h; 

is the trade openness index in host country h (i.e., imports plus export, 

divided by GDP);  

 is the trade openness index of sector j in host country h; and  

 are the regression coefficients.  

 

In this econometric exercise, we use all the 44 regions in the OECD dataset, and 

extract the data of the corresponding 44 regions from the full GTAP v8 database. 

So the sample size is 110,352 (i.e., 57*44*44). The regression results show that 

the elasticity of FDI stocks with respect to the FDI restrictiveness index ( ) is 

equal to -2.2 (see Appendix 2).  

For example, if Australia remove all the barriers of FDI in electricity sector (FDI 

restrictiveness index =0.175), it would lead to a 38.5% increase in the FDI stock 

in that sector.  

In calibrating the model, we assume that the initial phantom tax rates have been 

set so as to equalize the after-tax return from reallocating a unit of capital from 

domestic producers to foreign producers, while simultaneously collecting no net 

revenue. That is, for given values for , , ,
 
and , set 

and 13 such that: 

 

13 To simplify the notation here, we omit the subscripts denoting sectors and regions. 
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 (E2.3) 

 

 (E2.4) 

 

 (E2.5) 

 

 (E2.6) 

 

 (E2.7) 

 

 (E2.8) 

 

where  

 
domR  and are the gross returns on domestic and foreign capital; 

 and  are equal to 1 minus the phantom tax τ, thus 1- τdom and 1-τrow 

respectively; 

 and  are the values of gross capital rental payments on 

domestic and foreign capital;  

 and  are the values of capital stock owned by domestic and 

foreign investors; and  

and  are the ratios of domestic and foreign GOS to the overall GOS in 

the sector. 

 

By solving (E2.3) and (E2.4), we have 
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 (E2.10) 

 

 (E2.11) 

 

From above, we calculate the and . Once we know the level 

of the phantom tax (τrow
), we can derive the share of share of foreign and domestic 

GOS from (E2.10). Given the total sectoral GOS in the GTAP database, the origin-

specific GOS matrix ( ) can thus be determined. 

Next, to derive the expression linking a change in the level of the phantom tax 

(τrow
) to a change in FDI, consistent with the calculation where the change in FDI 

was linked to a change in the FDI restrictiveness index.  

Proceeding by way of example, in the previous section we determined that full 

elimination of FDI restrictions would result in a 38.5% increase in FDI in Australia’s 

electricity sector. Assuming an elasticity of capital supply with respect to the rate 

of tax of 0.3 on a provisional basis,14 this implies the elimination of FDI restrictions 

is equivalent to an effective tax cut of about 128% (=38.5%/0.3). With this 

information in hand, the system of equations above generates both the phantom tax 

and the respective RORs for the domestic and foreign-owned sectors (recall: the 

wedge in RORs between domestic and foreign-owned capital emerges due to the 

presence of restrictions on FDI). 

In the Australian electricity sector, the real gross return on foreign capital is 

calculated to be about 19%, and on domestic capital about 7.8%. These estimates 

are consistent with a phantom tax on foreign capital of about 56% and a negative 

phantom tax (i.e., a subsidy) of 6.6% on domestic capital.  

 

To see this, recall that  

 

Thus, (.19 * (1-0.562))/(.078 * (1+.066)) = 1 

 

14 This estimate is drawn from the MONASH model.  
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The elimination of the phantom tax implies that the expression goes 

from .438 (= 1-0.562) to 1.0; this is an increase of 128% (=(1/0.438)-1, expressed 

as a percent).  

Finally, from the VKB determined above, the foreign-owned Australian electricity 

capital stock is about 3,500mn USD. Given the 19% gross rate of return for 

foreign-owned capital determined by the procedure above, we obtain the GOS for 

foreign-owned capital of about 665mn USD.  

 

The Investment Function 
 

In the Monash investment function, the growth rate of capital (and hence the 

level of investment) is determined by investors’ willingness to supply increased 

capital to industry j in region r ( ), which in turn depends on changes in the 

expected rate of return for capital in that sector and region. Assuming that investors 

are cautious, any shock to the rate of return in a given sector and region is, however, 

eliminated only gradually. This results in similar treatment of investment as in 

models that incorporate costs of adjustment that are positively related to the level 

of investment in a given year (based on, e.g., construction /installation costs of 

capital suppliers). The MONASH model, however, instead of relying on increasing 

adjustment costs as the mechanism to limit investment, incorporates investor 

perceptions of risk for this purpose. Thus, following the MONASH model, we 

assume that investors are willing to support capital growth in industry j in region r 

in year t to move above the historically normal rate of capital growth for this sector-

region, only if they expect the rate of return to be above the sector-region’s 

historically normal level (see Dixon and Rimmer, 1998 for a discussion). Accordingly, 

the supply of capital in the GTAP-M3 model can be described by the following 

equations: 

 

 

 

 

rowT

,_ j rK G

1

,

, 0

,

_ 1
j r

j r
j r

K
K G

K
 

, , , , , ,

, , , ,

,

(1/ )*[ln( _ _ _ ) ln( _ _

             _ ) ln( _ _ _ ) ln( _ _

             _ )]

j r j r j r j r j r j r

j r j r j r j r

j r

EROR RORN C K G K G MIN K G MAX
K G TREND K K G MIN K G MAX
TREND K

   

   





380 Dan Ciuriak, Jingliang Xiao and Ali Dadkhah 

ⓒ Korea Institute for International Economic Policy 

where 

 

 are the growths of capital stock of sector j in region r; 

 and  are the capital stocks in end and start of period of sector j in 

region r; 

are the expected rates of return of sector j in region r; 

 are the historically normal rates of return of sector j in region r; 

 are the minimum possible rates of growth of capital equal to 

the negative of the depreciation rate in each sector j in region r; 

 are the maximum feasible rates of capital growth; 

 are the historically normal capital growth rates of sector j in 

region r; and 

are positive parameters.  

 

Figure A3 shows the diagrammatical relationship between the growth in capital 

stock (K_G) and the expected rate of return (EROR). Once we know the expected 

rates of return, the growth of capital stocks can be found.  

 

Figure A3. Capital-supply Function in MONASH 
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This equation may be understood as follows. For industry j in region r to attract 

sufficient investment in year t to achieve its trend capital growth rate, , 

the expected rate of return must equal the normal rate of return . 

If the expected rate of return is higher (lower) than the normal rate, investment into 

that section-region will exceed (fall short of) the amount needed to sustain capital 

growth at the historically observed trend. 

Also we know the following dynamic linkage between capital stock and investment: 

 

, 

 

where D is the depreciation rate of the physical capital stock. Thus we can derive 

the investment of sector j in region r.  

 

Regression Results for FDI on FDI Restrictiveness Index 
 

OLS, using observations 1-110352 (n = 88952) 

Missing or incomplete observations dropped: 21400 

Dependent variable: l_FDIS 

 
 Coefficient Std. error t-ratio p-value  

constant -66.545 3.714 -17.920 0.0000 *** 

l_GPIH 1.038 0.005 230.400 0.0000 *** 

l_GDPS 0.867 0.010 84.480 0.0000 *** 

l_GPPH 1.359 0.017 78.490 0.0000 *** 

l_GPPS 2.325 0.018 128.100 0.0000 *** 

l_GPRW 0.377 0.204 1.849 0.0644 * 

SK2U 0.412 0.054 7.630 0.0000 *** 

FDIR -2.246 0.063 -35.460 0.0000 *** 

TOI2 0.000 0.000 9.445 0.0000 *** 

TOI1 0.935 0.030 31.510 0.0000 *** 
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Mean dependent variable -3.81135  S.D. dependent variable 5.529016 

Sum squared residuals 1141196  S.E. of regression 3.582009 

R-squared 0.580324  Adjusted R-squared 0.580282 

F(9, 88942) 13665.38  P-value(F) 0 

Log-likelihood -239708  Akaike criterion 479436.8 

Schwarz criterion 479530.7  Hannan-Quinn 479465.5 

Log-likelihood for FDIS = 99319    
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This paper investigates how firm age, size and ownership are related with job creation 

and destruction, and how these patterns differ across transition and non-transition 

economies. The analysis finds that age is inversely related with gross job creation and net 

job creation in the two samples. This finding is consistent with the theory of the learning 

effect. The relationship between age and job destruction is indifferent in non-transition 

economies. On the contrary, old firms in transition economies destroy more jobs than 

young ones. The paper further establishes an inverse relationship between size and gross 

job creation in the two groups. However, there is divergence between the two samples; 

small firms in non-transition economies also exhibit a higher gross job destruction rate. 

Consequently large firms have a higher net job creation rate. In transition economies, 

small and large firms exhibit similar rates of job destruction. But small firms retain a 

higher net job creation rate. A more intriguing finding is that state owned firms do not 

underperform domestic private ones. This means these countries may be using soft 

budget constraint which allows state owned firms to overstaff. Finally, crowding out of 

SMEs by foreign owned firms is not evident in transition economies. 
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I. INTRODUCTION 

 

1. Background of the Study 

 

There is a wide consensus that small firms are the back bone of economic growth 

in both high and low income economies. However, it is still not clear how firm size 

interacts with job creation. A lot of researches on Small Medium Enterprises (SMEs) 

that come from developed countries have varied findings. For example, even though 

they initially emphasized the role of small firms in job creation, most recent ones 

underscore the role of firm age. Few studies that exist from developing countries 

are also inconclusive as they have focused mainly on manufacturing sector firms. 

Hence, there still a dearth of evidence on whether small firms create more jobs 

relative to large ones. One reason for this difficulty is the lack of a clear definition 

of what SMEs are. Statistical offices in different countries adopt different size 

categorization. In some countries, small firms are those that employ up to 500, 

while in others up to 250. But in low income countries such firms would be regarded 

as large by their standards. The World Bank has attempted to solve this dilemma 

by coming up with a standard way of defining firm size. This is further explained in 

the data section. Furthermore, literature singles out firm ownership as a critical in 

job creation because it affects the firm’s access to resources. For example, foreign 

owned firms may have access to a wide pool of intangible resources which may 

drive their better performance than domestic private firms (Reganati and Sica, 

2005). Firms also differ in their objectives based on ownership. In particular 

literature underscores the importance of private owned firms due to their efficiency 

which is presumed to be a key driver to growth. This is often contrasted with state 

owned firms which are seen as less efficient. Yet, domestic private firms can in 

also derail job creation objective due to lack of well developed credit institutions 

in developing countries. Given the ownership specific effects and the resulting 

differences in firm performance, it is necessary to account for ownership in 

analyzing job creation (Pfaffermayr and Bellak, 2000). This has not been the case 

in most existing studies. Thus, the relationship between firm ownership and job 

creation is still a puzzle. It is also unclear how the relationship between firm size 

or age and job creation and destruction would change when ownership is controlled. 
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Job creation and destruction patterns for firms of different categories could also 

vary between countries depending on the origin of their economic systems. 

Countries place varied emphasis on different firms based on their perceived 

importance. For instance, transition economies have a history where large or state 

owned firms were seen as the engines for job creation and service provision. This 

is because state owned firms are mainly driven by social objectives, such as to 

preserve employment rather than to maximize efficiency. Hence government can use 

soft budget constraint which allows state owned firms to increase their employment. 

Whereas this practice exists in both transition and non-transition economies, it is 

particularly common in the latter (Kornai, 2014). Even institutional changes in the 

transition economies did not fully guarantee hard budget constraint. Further, 

countries with a recent socialist legal heritage have legal institutions that are not 

encouraging of entrepreneurship and new firm formation (Easterly and Levine, 

1997). This heightens what is perceived as the absence of a strong SME sector in 

transition economies in comparison to non-transition economies (Ionica, 2012). 

Since rules and institutions determine the degree to which firms contribute to 

employment (Baumol, 1990), investigating job creation and destruction by firm 

size, age and ownership across transition and non-transition economies can be 

informative. 

Thus this study aims to provide insights on the patterns of job creation and 

destruction in transition and non-transition developing countries. To address this 

objective the paper answers the following salient questions: 1) “What is the 

relationship between firm size and firm age with job creation and destruction in 

developing countries?” 2) “What is the relationship between firm ownership and 

job creation and destruction?” 3) “How heterogeneous are the patterns of job 

creation and destruction by size, age and ownership across transition and non-

transition developing countries?” The paper extends current literature by including 

firm ownership in analyzing the behavior of firms in job creation and destruction. 

It also contributes to understanding the heterogeneity between firms in transition 

and non-transition economies with respect to job creation and destruction. 

Consequently, the paper assesses whether the association between firm size, firm 

age and ownership with job creation and destruction are divergent when economies 

are alternatively considered as transition or non-transition. In this way, the paper 

emphasizes institutional environment in which firms in different contexts operate. 

The research relies on a standardized data from the World Bank enterprise survey, 
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which makes it possible to compare the results across a large sample of developing 

countries. Further the data covers firms in both manufacturing and service sectors. 

Based on OLS regressions, the study shows that young firms have higher gross 

and net job creation rates. On the other hand, there are variations between transition 

and non-transition economies with respect to size. For transition economies, small 

firms exhibit higher rates of gross and net job creation. But job destruction rate is 

similar for firm of different sizes in this sample. In non-transition economies, small 

firms exhibit higher gross job creation rate than large ones. But their rate of job 

destruction rate is also higher. As a result, large firms have higher net job creation 

rate. The paper hypothesizes that the differences observed between these two 

samples could be because in transition economies private sector activity is still at 

its infancy. Hence, small firms still find more market niches to exploit for rapid 

growth. Regarding ownership, results show that foreign and domestic private firms 

exhibit similar job creation patterns in the two samples. A more intriguing result is 

that state owned firms do not underperform domestic private ones. In fact, in 

transition economies state-owned firms exhibit positive effect in net job creation 

compared to the private category. This means these developing countries may still 

be using soft budget constraint to allow state-owned firms to overstaff. Further 

analysis show that economic activities in the services sector in transition economies 

is concentrated in SMEs as demonstrated by their share of total employment.  

 

2. Small and Medium Enterprises from Developing Countries Perspective 

  

This study focuses on SMEs in developing countries. The significance of SMEs 

to developing countries has been exacerbated by a number of institutional and 

market failures. Primarily, most governments in developing countries confront 

four key policy dilemmas: First is desire to create of jobs and reduce poverty and 

inequality. Unemployment remains an important concern for both low income and 

developed countries. However, the intensity of unemployed is amplified by the 

precarious levels of poverty in developing countries. Hence, SMEs are seen 

primarily as a vehicle for job creation and elimination of poverty. In their early 

stages of development, developing economies typically have a higher proportion 

of necessity-driven entrepreneurs because the demand for jobs in high-productivity 

sectors is greater than the actual supply (Kelly, Bosma and Amoros, 2010). As a 
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result, many people must create alternative sources of income by operating in small 

scale industries. In themselves, SMEs are more labor intensive and provide a great 

opportunity for generating new jobs (World Bank, 2001). Similarly, the levels of 

inequality are perverse in developing countries. Consequently, as the kind of firms 

that absorbs the majority of unskilled labor, SMEs can be powerful tool for growth 

with redistribution.  

Second, low Income economies face the challenge creating of internationally 

competitive industrial base. Effective diversification strategies are vital in reducing 

overreliance on natural resources and ensuring sustainable growth. Yet most 

developing economies are heavily dependent either on agriculture or natural 

resources and have less diversified export bases. This makes them vulnerable to 

commodity price fluctuations in international markets. Studies show that diversification 

have been proceeded with the creation of a vibrant private sector, where SMEs are 

important actors. This is because in most cases, SMEs are spread out in abroad 

scope of sectors. As they adopt new technologies in response to competitive 

pressures from domestic and internal sources, SMEs are likely to drive an 

internationally competitive industrial structure. Similarly, their flexibility to operate 

in dynamic economic environments owing to their size makes them more elastic 

to socio-economic changes (Hall and Harvie, 2003). Another related aspect 

highlighting the importance of SMEs is with respect to industrial organization in 

developing countries. Industrial organization literature associates the process of 

job creation and destruction, or job flows across sectors and regions with the 

dynamic aspects of small firms (Evans, 1987b). This is mainly because SMEs are 

less capital intensive, thereby making it easy to shift labor from redundant 

industries to new industries. As low income economies emerge from agriculture or 

natural resource dependence, labor reallocation across sectors is likely to be 

profoundly enhanced through the emergence of young and small firms. Hence such 

firms are vital in facilitating structural change in developing countries (Fjose, 

Grunfeld and Green, 2010). 

The third important policy challenge is how to improve women participation in 

the labor market. Gender disparity in labor market is precariously high in 

developing countries (Hallward-Driemeier, 2013; World Bank, 2012). One reason 

attributed to this phenomenon is that women spend more time on household 

activities, including child care, leaving them with limited time to spend the labor 

market (Berniell and Sánchez-Páramo, 2011). In this regard, it is assumed that the 
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flexible nature of SMEs sector can enable women to adjust their time to enter and 

exit the market freely. Similarly, in these countries, women are likely to be blocked 

from corporate advancement due to ‘glass ceilings.’ Indeed studies show that women 

participation in corporate sector declines with firm size (Hallward-Driemeier, 2013; 

Bruhn, 2009). Thus, an emphasis on SME can contribute to women’s economic 

independence and reduce gender disparities in the labor market (World Bank, 

2012). Finally, in most developing countries, the size of the private sector is largely 

small. Governments in these countries have to provide services in a broad scope of 

areas amidst budgetary and human resources constraints. Some of these services 

could be provided more efficiently and competitively through the private sector. 

According to Hallberg (2000) the small business sector could actually form 

the basis of private sector-led growth in developing countries. In view of these 

aforementioned factors, the size of the enterprise can be seen to be of utmost 

consideration to developing countries.  

The rest of the paper continues as follows; the next sub-section describes rationale 

for analysis based on country economic system. Chapter 2 is an assessment of the 

previous literature and past empirical evidence. In chapter 3 data, definition of 

variables and methodology are discussed. Chapter 4 provides detailed econometric 

results for the basic model, then robustness check with size and age dummies and 

discussions. The final section presents conclusion. 

 

3. The Rationale for Comparing Transition and Non-transition Economies 

 

This section highlights the rationale for analyzing economies in distinct groups 

based on economic systems. The sample is divided into two categories having 

transition and non-transition economies. Transition economies are countries that 

were previously Socialist or communist states. They are also referred to as non-

matured market or post socialist economies. In total, 20 countries are classified 

as transition economies, most of them were members of Common Wealth of 

Independent States (CIS). The comparative category includes economies that are 

capitalist in origin. They are also called non-transition or matured market 

economies. The sample has a total of 98 countries classified as non-transition. All 

these countries are classified by the World Bank as developing based on their GNI 

per capita. 
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The role of different firms in economic development is not homogenous across 

developing countries. McPherson (1996) provided an empirical analysis of job 

creation by micro and small firms based on country characteristics. In so doing he 

underscored the need to account for country characteristics including industrial 

structure when assessing the role of firms in job creation. Literature similarly 

points out that the contribution of firms to the economy can be influenced by 

different strands of factors. This includes market reforms which provide incentives 

for private sector investments and nurtures new economic activities. An economy 

with a robust regulatory environment is likely to enhance easy entry and rapid 

growth of new firms in the market, thereby contributing to employment creation 

(Kumar et al., 2001). Additionally, the contribution of SMEs to economic 

development can be divergent due to the economy’s level of development and 

economic systems. Previous studies have established that SME contribution to 

employment increases with the GDP per capita (Ayyagari et al., 2005). Regarding 

economic systems, the level of entrepreneurship and private sector development in 

the transition and non-transition economies can be diverse and therefore differently 

reflected in the role of small and young firms in job creation. For example, 

Ayyagari et al. (2003) established that the size of SME sector in transition 

economies, measured as a share of total formal employment, is relatively small. 

Thus, the key concern in enterprise literature is whether SMEs can be regarded as 

drivers of social and economic transformation in transition economies as they are 

in non-transition economies. In particular, it is presumed that there is lower 

entrepreneurial propensity in transition economies. Yet small start-ups are the 

major sources economic renewal and job creation. Consequently, in countries 

where there is weak entrepreneurial enthusiasm small and young firms may play a 

little role in job creation. Moreover, entrepreneurship itself is directed by a 

country’s rules and institutions which determine the degree to which private sector 

contributes to the economy (Baumol, 1990). However, scholars highlight a lack of 

institutional support and well-coordinated SME policies in transition economies 

in comparison non-transition ones. In this vein, Easterly and Levine (1997) 

contended that countries with a recent socialist heritage have legal institutions that 

are not encouraging of entrepreneurship and new firm formation. This lack of 

explicit attention to motivate various forms of free market entrepreneurship has 

dragged the conversion of informal economy to free enterprises. This heightens 

what is perceived as the absence of a strong SME sector in transition economies 
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(Ionica, 2012). In some transition economies, for example, the right to private 

ownership, which characterizes non-transition economies is still an illusion or at 

its infancy. Additionally, transition economies holds on to a tradition whereby 

large and state owned firms are seen as the main engines of growth. Moreover, in 

most of these economies, only small groups of elites have economic influence. 

This group however, has less incentive to invest in small firms because they receive 

state subsidies and contracts mainly to operate in large scales. These assertions 

imply that entrepreneurial potential has not been well tapped as the government 

lacked commitment to create an environment to promote small firms and start-ups 

as pillars of growth (Smallbone and Welter, 2010). Such distortions disadvantage 

the type of firms that have been found to be overrepresented among highest growth 

firms, namely young and small firms. 

Nonetheless, scholars also submit that entrepreneurial experience can be 

heterogeneous in transition economies. According to Ionica (2012), some countries 

had a strong culture of entrepreneurship and supported private sector small firms 

in the early years of transition. In such transition economies, SMEs grew exponentially 

by forming supply chains with large firms. Yang (2004) also notes that in rapidly 

changing economic environments such as those in transition economies, entrepreneurs 

find attractive and unexploited market niches. In such cases, the role of small firms 

in generating jobs may not be very divergent from those of non-transition 

economies. Thus, whether the behavior of firms in transition economies in terms 

of job creation and destruction is different from that of firms in non-transition 

economies is a major puzzle the paper seeks to address. 

 

II. LITERARTURE REVIEW AND EMPERICAL EVIDENCE 
 

1. Previous Literature 

 

This section presents various theories underpinning firms and job creation, and 

evidence from previous studies. 

Storey (1994) identifies three dimensions of factors affecting firms’ job creation 

as; factors in the entrepreneur, factors within the firm and finally the strategic 

decisions of the firm. However, Storey’s categorization fails to acknowledge the 
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regulatory environment in which firms operate. The regulatory environment and 

institutions therein have been associated with entry, growth and exit of firms 

(Sleuwaegen and Goedhuys, 2002). From this point of view, the determinants of job 

creation among firms can be divided in four distinct categories as; factors exogenous 

to the firm, mainly the macroeconomic environment (Bannier and Zahn, 2012); 

factors inherent in the entrepreneur, including entrepreneurs’ family background and 

education; factors inherent in the firm, among them firm size and age. The final 

category is factors relating to the strategy that the firms pursue actively to influence 

its growth and productivity. This includes market positioning and new product 

development (Storey, 1994). These can be depicted as in the table below;  

 

Table 1. Modified Table for Factors Affecting Firms’ Job Creation 

Macro environment Entrepreneur The Firm Strategy 

1. Political instability 1. Motivation 1. Age  1. Workforce training 

2. Access to land 2. Unemployment 2. Sector 2. Management training 

3. Licensing and permits 3. Education 3. Legal form 3. External equity 

4. Corruption 

 

4. Management experience 

 

4. Location 

 

4. Technological 

sophistication 

5. Judicial operations 5. Number of founders 5. Size 5. Market positioning 

6. Crime and theft 6. Prior self employment 6. Ownership 6. Market adjustments 

7. Trade regulations 7. Family history  7. Planning 

8. Labor regulations 8. Social marginality  8. New Products 

9. Taxation 9. Functional skills  9. Management recruitment 

10. Competition 10. Training  10. Customer concentration 

11. Transport 11. Age  11. Competition 

12. Electricity 12. Prior business failure  12. Information and advice 

13. Access to finance 13. Prior sector experience  13. Exporting 

14. Workforce education 14. Prior firm size experience  14. State support 

 15. Gender   

Source: Adopted from Storey (1994). 
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Storey (1994) further asserts that while these components can exert independent 

influence on job creation potential among firms, ideally they are overlapping. 

Hence they need to appropriately combine to produce rapidly expanding firms. 

This implies that even firms experiencing structural inertia or those that are 

contracting may have some aspects of these factors, but it is only where these 

factors intersect that the fastest expanding firms are found. This overlapping 

section is only a small fraction of the individual components, which means the 

presence of this intersection is rare. Based on the above understanding, this 

interaction among these factors can be depicted as shown in Figure 1.  

 

Figure 1. Modified Figure for Factors Affecting Firms’ Job Creation 

 
Source: Adopted from Storey (1994) 

 

2. Theories on Factors Influencing Firms’ Job Creation 

 

Previous literature outlines various theories to explain job creation and destruction 

of firms. Among factor inherent in the firm, age, size, ownership and sector are the 

central focus of the paper. 

Gibrat’s ‘Law of Proportional Effect’ is the main theory underlying firm size 

and growth or job creation (Gibrat, 1931). The theory hypothesizes that the growth 

of a firm is a stochastic process, and therefore is independent of size of the firm. 

 

Macro-environment

The firm The entrepreneur

The strategy
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The implication is that large, medium and small firms exhibit proportional growth 

patterns. However, a plethora of scholarly literature challenging Gibrat’s presupposition 

emerged, the most lucid and systematic one being Mansfield (1962). Overall, the 

author asserted that Gibrat’s law is not clear under what assumption the theory 

holds. Thus, Mansfield examined the theory under different assumptions: first, he 

assumed the law holds for all firms, including those that will exit the market. His 

result demonstrated that the probability that a firm will exit is not independent of 

its size, as smaller firms are more likely than large ones to exit the market.  

Second, under the assumption that the theory holds for all firms except exiting 

firms, the author demonstrated that small firms have higher and greater divergence 

in their growth rates than large firms, which contrasts Gibrat’s law. Similarly, 

Simon and Bonini (1958) postulated that the theory can only apply for firms that 

are above the minimum efficient size. Hence in the third assumption, Mansfield 

assumed that the law applies only to firms exceeding a minimum efficient scale in 

the industry. Under this condition, again there materialized variations in the growth 

rate of firms. Moreover, the variances are inversely related to size. Researchers 

have also distinguished ability of firms to create jobs based on economies of scale 

and access to resources. Penrose and Pitelis (2009) elaborates that larger firms 

enjoys economies of scale, exhibits managerial competency and organizational 

efficiency in comparison to small firms. For example, large firms can employ 

exceptionally skilled labor to work on specialized tasks which have direct effect 

on the reputation of the firm. Large firms are also likely than small ones to access 

networks that give them credible information regarding the industry. Moreover, 

large firms greater social capital arising from greater public knowledge of the firm. 

This gives them advantage of accessing critical resources to undertake large scale 

investments that create more jobs (Pagano and Schivardi, 2001; Penrose and Pitelis, 

2009). In contrast, small firms suffer liability of newness, which curtails their 

access to external financial resources (Stinchcombe, 1965).  

Similarly the patterns of job creation and destruction (job flows) are likely to 

vary depending on the sector in which the firm is operating. In the main, sectors 

have variation in adjustment costs, or may employ different technologies (Faggio 

and Konings, 2001). Firms in sectors with higher adjustment costs may exhibit 

lower tendencies of job flows than those with lower adjustment costs. For example, 

labor reallocation from capital intensive industries are likely to be lower compared 

to less capital intensive industries because of the sunk high costs involved. 
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Marshall (1916) further corroborates that the advantages that large firms accumulate 

over small ones are more pronounced in the manufacturing sector than services 

sectors. The manufacturing sector specific advantage for large firms includes 

economy of machinery. Small manufacturing firms may not have the capacity to 

acquire expensive or modern machinery. This cost disadvantage may act as a 

prohibitive element to small firms operating in dynamic industries in which 

technology and processes are changing rapidly. Additionally, the intensity of 

competition, one of the critical forces that affect job creation, also varies by sectors. 

Literature similarly underscores that labor intensiveness varies by sectors rather 

than merely by firm size (Snodgrass and Biggs, 1996).  

On the other hand, the theory of the ‘learning model’ or market selection 

underpins the inverse relationship between firm age and job creation (Jovanovic, 

1982). According to this presupposition, managers of new firms tend to be 

oblivious to their efficiency levels at the onset. These entrepreneurs only learn 

about their efficiency over time as they operate in the market by analyzing their 

cost function. Consequently, through a market selection process, firms that prove 

to be more efficient survive and experience rapid rates of expansion. On the 

contrary, firms that learn that they are less efficient are forced to exit the market. 

This theory implies that young continuing firms will exhibit a higher rate of job 

creation; first, owing to the greater room for expansion arising from firms that exit. 

Additionally, these firms have the incentive to grow rapidly towards the minimum 

efficient scale in the economy. 

The theory that young firms play a greater role in economic development has 

been supported by other scholars. According to Acemoglu et al. (2013), new firms 

enhance competition in the economy, by challenging incumbent firms with 

innovative products, services or processes. This forces old stagnating firms either 

to innovate and stay in the market, or to exit the market altogether. In the process, 

young firms provide greater dynamism in the economy, through a churning process, 

whereby only the most productive firms thrive and expand. This process has 

economic benefits as it leads to reallocation of resources to firms that can efficiently 

utilize them. However, innovation and growth of young firms differs with sectors 

(Pakes and Ericson, 1989; Hurst and Pugsley, 2011). Some sectors may have 

trundlers-small firms that do not wish to grow. For such firms, even when the 

market presents opportunities to expand, they chose not to venture into new 

products because adding employment is not their objective. This depends on the 
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ax-ante motive of the entrepreneur. Those who are driven to start a firm simply to 

be their own bosses are less inclined to expand (Hurst and Pugsley, 2011; Storey, 

1994).  

The theory of the learning model is criticized in a number of scholars. Literature 

shows that young firms are prone to failure. In the US, Small Business Administration 

(SBA) notes that only 50% of small firms survive until five years. Given the level 

of institutional development in the US, this is an underestimation for developing 

countries. The model is further censured for assuming that the entrepreneur’s 

efficiency is constant over time. According to Pakes and Ericson (1989), entrepreneurs 

with higher levels of education can be more efficient. In an alternative theory called 

‘active learning’, Ericson and Pakes (1998) asserted that firms can actively explore 

their environment and increase their investments while observing the behavior of 

their competitors. The model also assumes that market selection operates through 

competition. But Sleuwaegen and Goedhuys (2002) observed the prevalence of 

market failure in developing countries which is mainly attributable to the high sunk 

costs. This discourages new market entrants. As a result developing countries have 

only few firms operating in a given industry, thus lowering competition in comparison 

to advanced countries. 

Another important factor is firm ownership. Shareholders exert influence on the 

firm based on their share in the firm’s capital. However in some cases, the state 

might exercise de facto control over a firm even when it is a minority shareholder, 

so long as it is large enough to grant the state control over the firm. Ownership has 

implications in terms of the firm’s objectives and access to resources. Further, 

literature relates ownership with differences on firm performance. A number of 

arguments advanced in favor privatization argue that private firms enhance 

efficiency and deliver value to shareholders than state owned firms. The efficiency 

objective makes private firms to have low employment output ratio. However, it is 

noted that ownership alone may not make a significant difference in terms of 

efficiency, but rather the mechanisms put in place to ensure that managers, irrespective 

of ownership, take actions that serve the interest of the shareholders. Such measures 

include creating incentives that align the manager’s reward with predefined 

performance targets (Goodman and Loveman, 1991). 

In contrast, the objective of the state owned firm is to ensure stability and growth, 

rather than to maximize efficiency. These objectives are met by creating employment 

opportunities as well as preserving employment. Hence, the government can intervene 
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to fulfill these welfare objectives where there are market failures (Vickers and 

Yarrow, 1991). The theory of Soft Budget Constraints (SBC) underlies such 

interventions. SBC is a situation where the government provides subsidies to firms 

that are unable to cover their operation costs (Kornai, 1998). It aims to ensure the 

continued survival of firms even when they are not maximizing profits or would 

succumb to market selection if the government failed to intervene. The phenomenon 

occurs both in transition and non-transition economies, but it is more commonplace in 

the former (Kornai, 2014). Kornai (1980) postulated that the budget constraint in 

post socialist economies is ex ante soft. 

Nevertheless, the relationship between the soft budget constraint and the 

economic system depends on whether the relationship between organizations and 

agents is vertical or horizontal. While examining desirable firm structure, Boycko 

et al. (1996) distinguished between firms controlled by the state, employees, or 

majority outsiders and then looked at their profit motives vis-a-viz labor spending 

behavior. He illustrated that firms controlled by the state or employees are less 

likely to restructure. In the case of a state-owned enterprise, the vertical relationship 

occurs because the state is superior to the agent-the firm managers (Kornai, 1998). 

Therefore, the government can use soft budget constraints on state owned firms, or 

firms controlled by workers to stop layoffs which might be necessary for restructuring. 

This means the government forgoes profit in exchange for excess labor spending 

(Boycko et al., 1996). On the contrary, firms dominantly owned by private investors 

are more likely to restructure. This is because, first, such firms are primarily driven 

by efficiency objective and care less about employment. Second, they need not be 

cash constrained, which means subsidization by the government is difficult. 

Consequently, firms controlled by private shareholders are likely to undertake 

layoffs in order to increase profits.  

The foregoing literature have three implications; first, in developing countries 

where unemployment is high, state owned firms could play an important role in 

job creation. But whether their job creation patterns are greater or less than private 

firms is unclear. This is because soft budget constraint may not necessarily induce 

inefficient firm behavior when there are strong incentive structures, coupled with 

relatively good institutions and competitive pressure from private firms. Second, 

given the government’s propensity to use state owned firms to retain employment, 

job destruction rate for such firms could be lower than that of private firms. Finally, 

since SBC is a common practice in transition economies than in non-transition 



The Heterogeneity of Job Creation and Destruction in Transition and Non-transition Developing Countries   399 

ⓒ 2017 East Asian Economic Review 

economies there could be differences between the two samples on the role state 

owned firms play in job creation and preservation. 

Additionally an appreciable body literature documents differences in performance 

of foreign and domestic owned firms in developed countries. A number of factors 

can drive these differences; In particular, foreign firms have access to superior 

intangible assets, including advanced technology, managerial competencies and 

international experience (Reganati and Sica, 2005). Firms with foreign ownership 

similarly have market related advantages. In most cases, they have ability to carry 

out R&D and develop new products rapidly. Yet as Storey (1994) observes, new 

products and processes can lead to divergence in job creation among firms. Besides, 

Aitken et al. (1994) postulates that foreign owned firms may have multi-market 

presence, which translates into numerous channels for gathering information about 

foreign markets. They could also have advantages derived from specialization; it 

is conceivable that foreign owned firms could specialize in a narrow range of 

activities which differentiate them from indigenous firms. Such specializations can 

induce variances in the performance of the two groups of firms (Pfaffermayr and 

Bellak, 2000).   

Given the ownership specific effects and the resulting differences in performance, 

categorizing firms into domestic and foreign ownership can isolate ownership 

effects (Pfaffermayr and Bellak, 2000). 

The other theories concern the endogenous factors; that is, the strategy. Strategy 

is any action taken by the entrepreneur to further the firm’s goals. Storey (1994) 

identifies fourteen issues under strategy, including market positioning. Porter’s 

theory of ‘Stuck in the Middle’ typifies these strategies. In his generic strategies, 

the author conjectured that both small and large firms are able to carve out profitable 

market niches and propel their expansion (Porter, 1985); Small firms can pursue 

cost focus strategies and venture into small profitable markets, while large firms 

can pursue cost leadership strategies by targeting wider profitable markets. On the 

contrary, he argues that medium firms find small localized markets unprofitable, 

but at the same time, they do not have the capability to compete with large firms 

on wider markets. Hence, both small and large firms outperform medium ones on 

job creation.  
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3. Evidence from the Past Empirical Studies 

 

The evidence on the relationship between size and age of the firm and job 

creation is mixed. Using data for US manufacturing firms, Davis et al. (1996) 

demonstrated that small firms have both higher gross job creation and destruction. 

Nonetheless, they found inconsistent results with regard to net job creation. For 

example, when the analysis was based on initial size, small firms exhibited a higher 

net job creation rate than large ones. But when the analysis used size as average 

employment between two periods studied, there was no systematic relationship 

between size and net job creation. The authors attributed the high net job creation 

found when analysis is based on initial size to regression fallacy which they 

established to be more prevalent among small firms. However, their study did not 

include age or ownership of the firm in analysis. Among transition economies, 

Konings et al. (1996) investigated the relationship between size, ownership and 

job creation and destruction in the Polish manufacturing sector. They also use 

average size (Eit + Eit−1)/2 instead of initial size Eit−2. Their results show that 

private foreign owned firms have higher gross job creation and destruction rates 

than state and domestic private firms. Similarly, private domestic firms have higher 

gross job creation and destruction than state owned firms. The study further found 

that state-owned firms have lower net job creation compared to domestic 100% 

privately owned and foreign privately owned firms. However, the study was based 

on single country and did not incorporate age in the regression. Among Indonesian 

manufacturing firms, Lipsey et al. (2010), found that foreign owned and state 

owned firms exhibit higher net job creation than domestic private firms. While the 

finding on state owned firms is consistent with theory of soft budget constraint, 

it contradicts that of Konings et al. (1996). The study also failed to provide 

evidence on gross job creation and destruction. Among non-transition developing 

economies, Teal (1999), demonstrated that Micro, Small and Medium firms in 

Ghana have higher gross job creation and higher gross job destruction rates. But 

net job creation was similar for firms of all sizes. The main limitation of this study 

is that it was also limited to a single country and focused only on manufacturing 

sector. A more recent research based on Ugandan manufacturing sector firms 

showed that large firms have higher net job creation than small firms even when 

the analysis is based on initial size (Stella et al., 2014). Further, the authors found 

that age is negatively related with net job creation. However, the study did not 
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provide evidence on gross job creation and destruction and missed ownership in 

the analysis.  

Given the divergent results from the previous studies, it is evident that there 

is need for more research on this topic. More importantly, studies involving 

developing countries from transition or non-transition economies are not 

comprehensive as they fail to distinguish firms by ownership attributes and mostly 

focused on the manufacturing sector. Moreover, none of these studies have 

examined the heterogeneous patterns of job creation between transition and non-

transition economies. In order to bring evidence to this issue, the paper tests three 

hypotheses; first, there is no systematic relationship between job creation or 

destruction and firm size for firms in transition and non-transition economies. 

Second, there is no variation in job creation or destruction patterns for firms of 

different age classes. Third, firms with different ownerships do not have variations 

in job creation or destruction. 

 

III. DATA AND METHODOLOGY 
 

1. Data  

 
This study uses data from the World Bank Enterprise Survey which collects data 

on various dimensions of enterprise performance indicators. Most of the data is 

collected at establishment level. An establishment is an autonomous business 

entity operating in a single business location. This contrasts with a firm which is a 

business entity which can operate in many different locations and may have many 

establishments. Notwithstanding these differences, the terms establishment and 

firm are used interchangeably in this paper because the data includes both firms as 

well as establishments. The survey employs retrospective questions which ask the 

firm’s top managers information about employment, firm age and ownership 

structure. This provides panel-like data for the most important dimensions of firm 

performance. During the survey for example, managers are asked the number of 

full-time permanent employees in the firm three fiscal years ago and the number 

of full-time permanent employees one fiscal year ago. These two variables are used 

to calculate change in the number of full-time permanent employees between 

period t and t-2. Firm managers are also asked the number of full-time permanent 
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employees the firm had when it started operating. This variable is used in the 

analysis of firm mobility from the time it entered the economy to the time of 

survey.  

The survey is conducted in different years in each country as shown in table A6. 

It employs a global standard methodology which provides comparable across 

countries. This means that firms in different countries are surveyed using a 

standardized questionnaire. In order to aid comparability across countries, the 

World Bank provides a standardized definition for size categories. Accordingly, 

micro firms are those with less than five employees, small are firms with 5-19 

employees, medium are those with 20-99 employees, while large firms are those 

with more than 99 employees. However, it should be noted that micro firms were 

not targeted in the survey. Therefore this category is not used in the regression for 

job creation. The micro category used in descriptive analysis is from a recall 

question on the number of employees the firm had when it first entered the market. 

Further, the survey uses stratified random sampling with replacement for all 

eligible firms to arrive a representative sample of all non agricultural firms in each 

country. The stratification is based on three dimensions namely, Firm size, sector 

and location. The sector classification is based on International Standard Industrial 

Classification (ISIC) revision 3.1. The survey further provides sampling weights 

which account for the probability of being selected in each stratum. According to 

World Bank, median weights are most appropriate for cross country comparisons. 

Applying these weights to the regression helps to generalize the results to the 

population of non agricultural firms in each country.  

Nonetheless the survey has a number of limitations. First, it excludes micro 

as well as informal sector firms. Given that in most developing countries micro 

and informal establishments make up a large share of firms in the economy, 

their exclusion leads to downward bias on the contribution of small firms to 

employment. Second, even though age is central to the analysis of job creation, 

firms surveyed were not sampled by age. The age of the firms in the database is 

random. Third, the survey is conducted only among continuing firms, and provides 

no data on new entrants and firms that exit the market. This means that key aspects 

of firm dynamics, such as job creation arising from new entrants and job 

destruction from exits cannot be assessed. Again, this omission may affect the 

estimates for small enterprises as they are more likely to enter or to exit due to their 

greater dynamism. 
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2. Definition of Job Creation and Destruction Concepts 

 

Table 3 explains the concepts used in the analysis of gross job creation and 

destruction and net job creation. All the definitions are consistent with those of 

Criscuolo et al. (2014). 

 

 

Table 2. Definition of Job Creation and Destruction Concepts 

Variable Explanation 

Let the individual firms  

in a cell/category =i  

The number firms in one category=n 

 

Employment is 

denoted as E: 

Employment for firm i at period t = Ei,t 

Employment for firm i at period t-2=Ei,t−2 

Gross Job Creation 

(GJC) 

GJC defines positive unit level change in employment between time t-2 

to t. 

In other words, 𝐺𝐽𝐶𝑖,𝑡 = EΔi,t
+  

GJC is a measure for job creation patterns for firms within a given 

category, such as GJC for small firm category or GJC for young firms 

Gross Job Destruction 

(GJD) 

The absolute value of negative unit level change in employment from t-

2 to t  

That is, GJDi,t = |∑ ΔEi=1,t
−n

i |.  

GJD is a measure for job destruction patterns for firms within a cell 

such as GJD for small or young firm category  

Net Job Creation 

(NJC) 

The difference between gross job creation (GJC) and gross job 

destruction (GJD).  

That is, NJCi,t = 𝐽𝐶𝑖,𝑡  - 𝐽𝐷𝑖,𝑡  

NJC can also be defined as shown in equation (6) which is net job 

creation for firms from t-2 to t. This is also termed as employment 

growth. 
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Following the definitions, there are a number of performance related equations. 

First is contribution of size category to total employment. The methodology 

employed in this section is whereby both firm level of employment and size are 

based on time t. The firm’s level of employment is derived by multiplying each 

firm’s reported employment by its sampling weight, which is the probability of 

being selected in a population of firms. Thus, the share employment by each size 

category reflects the patterns in the economy as a whole. The basic specification 

for this analysis is as follows:  

 

 sc,t =
Ec,t

∑ c,t
  (1) 

 

where, 𝑠c,tis the share of employment for a given category, such small size in 

year t. Ec,tis the sum of weighted employment for all firms in that size category in 

period t. ∑ c, t is sum of employment in all categories in the economy.  

The second performance variable is employment growth or job creation. 

Growth of an establishment can be defined as the difference in the number 

of permanent full time employees in a firm between two periods divided by 

employment in the base year period. This is expressed as; 

 

 𝑦i,t= (𝐸𝑖,𝑡 − 𝐸𝑖,𝑡−2)/𝐸𝑖,𝑡−2  (2) 

 

where 𝑦i,t is job creation or destruction for firm 𝑖 at time 𝑡 − 1, 𝑬𝒊,𝒕−𝟐 is lagged 

employment for firm i at time t-2 and 𝑬𝒊,𝒕 is employment for firm i at time t. 

Nonetheless, concerns are usually raised about the limitation of using base year 

employment, as it is prone to regression to the mean. Therefore, in this paper job 

creation is defined as the change in employment between two periods, divided by 

the average employment. This method has two advantages. First, according to 

(Konings, 1995) it reduces the effects regression to the mean by accounting for 

fluctuations in employment between the periods being studied. Second, it is 

equivalent to taking the logarithmic differences of these employment data (Davis 

et al., 1996). This can be expressed as follows: 
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 𝑦,i,t=(𝐸i,t − 𝐸i,𝑡−2)/0.5( Ei,t + Ei,t−2) (3) 

 

where .5(𝐸𝑖,𝑡 − 𝐸,𝑖,𝑡−2) is the average employment for the two periods for firm i 

The third category defines rate of Gross Job creation (Rate_GJC), rate of Gross 

Job Destruction (Rate_GJD) and rate Net Job Creation (Rate_NJC). The following 

model is applied in calculating gross job creation rate; 

 

 𝑅𝑎𝑡𝑒_𝐺𝐽𝐶i,t = 
𝐺𝐽𝐶𝑖,𝑡

.5(𝐸𝑖,𝑡+𝐸𝑖,𝑡−2)
 (4)  

 

where 𝑅𝑎𝑡𝑒_𝐺𝐽𝐶 is the ratio of gross job creation over average employment at 

time t.  

On the other hand, gross job destruction rate is defines the ratio of gross job 

destruction over average employment and is expressed as: 

 

 𝑅𝑎𝑡𝑒_𝐺𝐽𝐷𝑖,𝑡  = 
𝐺𝐽𝐷𝑖,𝑡

.5(𝐸𝑖,𝑡+𝐸𝑖,𝑡−2)
  (5) 

 

Net job creation rate is the ratio of net employment change over the average of 

employment between the two periods studied divided by average employment.  

 

 𝑅𝑎𝑡𝑒_𝑁𝐽𝐶i,t = 
Ei,t−Ei,t−2

 .5(𝐸𝑖,𝑡+𝐸𝑖,𝑡−2)
 (6) 

 

3. Methodology 

 

The paper uses basic econometric model based on ordinary least squares (OLS). 

Thus, in order to investigate the relationship between job creation and destruction 

and size, age and ownership type, the following econometric model is used: 

 

𝑦i,t=β0+ β1Age+ β2 Size + β3Ownership + β4 Sector + β5Country + β6year + εi,t 

(7) 
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where the dependent variable, 𝑦i,t is alternatively, gross job creation rare 

(𝑅𝑎𝑡𝑒_𝐺𝐽𝐶i,t) or gross job destruction rate (𝑅𝑎𝑡𝑒_𝐺𝐽𝐷𝑖,𝑡) or net job creation rate 

(𝑅𝑎𝑡𝑒_𝑁𝐽𝐶i,t). Age of the firm is alternatively used as a continuous variable and 

as a dummy variable. As a continuous variable age is the logarithm of the number 

of years since the time firm started operations and is based on time t-2. As a dummy, 

age takes three classes; Young: <= 5 years old, Mid-age: =>= 6 &<=10 years old, 

Old: >=11 years old. This age categorization has been applied in other studies such 

as (Ayyagari et al., 2011). Size of the firm is equally used alternatively as a 

continuous and a dummy variable. As a continuous variable size = average number 

of full time permanent employees in a firm between period t and t-2 and is in 

logarithmic terms. That is, size = log (Et + Et−2)/2. As a dummy variable firm size 

is divided into three classes by the number of full-time permanent employees: 

Small: =5-19, Medium: =20-99, Large: >=100. These size dummies are constructed 

from the average number of employees between time t and t-2. The definition of 

size classes are based on World Bank’s own classification of size across all 

countries surveyed. Ownership is used a continuous variable in all the regressions 

and is based on % of shares in the firm owned by Private domestic individuals 

/companies, foreign individuals/companies, or state. This definition has been used 

in previous studies (Hallward-Driemeier et al., 2006). In the descriptive analysis, 

ownership takes two classes; foreign identifies firms in which foreign individuals 

or companies have at least 51% shares, domestic private are firms in which domestic 

individuals or companies have at least 51% shares. Similarly the estimation 

controls for the firm’s sector. Sectors are identified from World Bank’s own 

stratification at the time of the survey. Sectors are dummy variables indicating 

whether the firm belongs to manufacturing or services sector. Since firms were 

interviewed in different years, year dummies are used to control for year specific 

effects in the analysis. Finally, the estimation model controls for country effects in all 

regressions. Hence the dummy variable for the countries is included in the model. 

 

4. Descriptive Analysis 

 

(1) Firm Mobility between Size Categories 

This section looks at the mobility of firms across different size classes from the 

time they entered the economy to the time they were last observed. Firms make 
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direct contribution to job creation by growing and moving to other size categories. 

Nonetheless, studies from developed countries assert that only a small fraction of 

surviving small firms manage to move to larger size categories. Instead most firms 

that start out as micro, small or medium remain in the same size category and rarely 

add jobs (Storey, 1994). The statistic on firm mobility is calculated by comparing 

the number of employees firms had at entry and the number they have at the time 

of the survey. This statistic gives additional insights on job creation because 

mobility is related to change in the number of employees. It also helps to illuminate 

how long on average it takes firms in one category to move to other size categories 

(Van Biesebroeck, 2005). Furthermore, the mobility patterns could be varied 

depending on conditions inherent in each group of countries. 

The results are shown in tables 3. The results present a fairly good mobility rate 

for micro firms across other categories. For example, in transition sample, 20% of 

firms started operating as micro enterprises. However, at the time of survey only 

3% among continuing firms fall under this category. This tendency is reflected in 

firms in non-transition economies where a total of 24 % started out as micro enterprises, 

but in present, only 3% of firms are in micro category. A more striking result is that 

in the two samples only less than 1% of enterprises that start operating as micro 

manage to become large. This pattern is accentuated when examining the small 

firm category. A majority of firms that start out as small do not undergo profound 

structural change. In transition economies, 27% firms that started out as small remain 

small, while only about 2% become large. Equally, in non-transition category, 28% 

of firms that started out as small remained small, while only 3% of them became 

large. Another salient observation is that in both groups, the tendency for firms to 

revert to the initial size category is a rare phenomenon. For example, in transition 

economies, only 2% of firms that started out as large revert to medium size, while in 

non-transition sample, only 1% of such firms revert to medium category. The 

implication of these trends is that most firms that start operating as large are likely 

to remain large, while those that start out as small remain small- which means that 

“catching up” phenomenon is not prevalent among enterprises in the sample.  

However, deviations can be observed in the time it takes firms to transit to the 

next category. Firms in non-transition economies take almost twice as much time 

to move to another group. For example, small firms in non-transition economies 

take an average of 28 years to become large, while similar firms in transition 

economies takes only 16 years on average. Similarly, micro firms in the transition 
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economies become large in approximately 15 years, while similar firms in non-

transition economies take an average of 29 years.  

 

Table 3. Firm Size Distribution from Birth 

Size at 

Start  

Current Size 

Transition Non-transition 

Total Micro Small Medium Large Total  Micro Small Medium Large 

Micro 
0.20 

 

0.02 

(11.6) 

0.15 

(10.7) 

0.03 

(13.2) 

<0.01 

(14.5) 

0.24 

 

0.02 

(11.8) 

0.17 

(14.0) 

0.04 

(21) 

<0.01 

(29) 

Small 
0.43 

 

<0.01 

(11.9) 

0.27 

(9.6) 

0.13 

(12) 

0.02 

(16.2) 

0.46 

 

<0.01 

(15.3) 

0.28 

(13.2) 

0.15 

(18.2) 

0.03 

(28) 

Medium 
0.26 

 

0.01 

(22) 

0.03 

(13.5) 

0.15 

(11.2) 

0.08 

(13.6) 

0.23 

 

<0.01 

(19.8) 

0.02 

(19.7) 

0.14 

(16.6) 

0.07 

(22) 

Large 
0.11 

 

<0.01 

(63) 

<0.01 

(20.3) 

0.02 

(20) 

0.08 

(15.2) 

0.07 

 

<0.01 

(18.2) 

<0.01 

(19.9) 

0.01 

(23) 

0.06 

(21) 

Total 1.00 0.03 0.45 0.33 0.19 1.00 0.03 0.47 0.34 0.16 

Each cell gives the share of firms that started in the size class (size at start) and attained size class in 

current time (size at time of survey). The Total column and row give size distribution at start and at the 

time of survey respectively. The statistics in parenthesis is the average age of firms in one cell.  

 

(2) Share of Employment by Firm Size Across Sectors 

This section assesses the role different firm size categories in private sector 

employment. The analysis is based on equation 1, where each observation is 

multiplied by its sampling weights. Researchers and policy makers are interested 

in understanding the contribution of small firms to the private sector employment 

relative to large firms. This can be done by assessing their share in total employment 

in the economy (Ayyagari et al., 2003). The way employment is allocated to firms 

of different sizes can vary based on the economy’s characteristics, including the 

level of structural transformation (Rodrik, 2013; Biggs and Oppenheim, 1986) and 

economic system (Ayyagari et al., 2003).  

The results are presented in Table 4. Across sectors, the results highlight that 

large firms account for a bigger share of total employment in the manufacturing 

sector than they do in services sector in both samples. However, the intensity is 

varied across the two samples. For example, in transition economies large firms 
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account for 30% more employment in manufacturing sector than large service 

firms. On the contrary, the difference in the share of total employment between 

large manufacturing firms and large service is only 10% in the non-transition 

sample. Comparing share of employment by small firms across sectors indicate 

that in the two samples, small firms have a larger share of employment in the 

service sector than they do in the manufacturing sector. This means service sector 

employ more people in small firms than manufacturing sector. These patterns are 

consistent with evidence from developed countries. For example, Bartelsman et al. 

(2005) found similar patterns in a study of advanced economies. These trends mean 

that economies of scale play a more critical role in the manufacturing sector than 

the service sector. 

An interesting finding is that in non-transition economies large service firms’ 

share of total employment is 28% more than the share of small and medium firms 

combined. However, in transition economies SMEs’ share of total employment in 

the service sector is relatively bigger than that of large firms, as they account for 

54% of total employment. This suggests that economic activities in the service 

sector are concentrated in SMEs in transition economies.  

On the whole, it can be concluded despite their differences in economic origins, 

the pattern of employment across firms of different sizes is similar. In the 

manufacturing sector, SMEs’ share of total employment is very similar across the 

two samples. This highlights that the role of large firms as main employers in not 

different between transitional and non-transitional economies. This is inconsistent 

with conventional notion as one would expect that in transition economies, large 

firms account for a disproportionately bigger share of total employment compared 

to non transitional economies. This is because previously, large and state owned 

firms were more prevalent in transition economies. In some non-transition economies, 

for example, SMEs’ share of total employment was less than 10% (Ayyagari, 

2003). Thus, the comparability of the results in this analysis suggests that after 

privatization in transition economies, private sector activity is evolving to resemble 

those of non-transition economies. Previous studies such as Bartelsman et al. (2005) 

and Criscuolo et al. (2014) also found that despite that SMEs account for a large 

share of all firms; their contribution to total employment is modest. This trend can 

be because most jobs created by SMEs are not durable, thus on aggregate they 

account for only a small share of total employment in the economy. 
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However, it is often argued that the share of employment by small domestic 

firms is subject to ‘crowding out effect’ by foreign owned firms. Since foreign 

owned firms tend to be larger, their prevalence in the developing countries can 

overshadow the contribution of small domestic firms to total employment. To test 

crowding out effect, foreign owned firms are dropped from the analysis. Firms are 

regarded as foreign owned if private foreign individuals or companies own 51 

percent or more of their shares. The results shown in Table 5 are discussed in 

conjunction with those in Table 4. 

The impact of excluding foreign owned firms is varied across the samples. 

However, on the whole, crowding out effect is not a major concern in both samples. 

Transition economies records the least variations in the share of employment 

accounted for by SMEs, with only manufacturing firms recording an increase of 

1% when foreign owned firms are dropped. This may indicate that foreign owned 

establishments are not prevalent in this group, a fact that may be due to either 

unattractive business environment in these economies or less openness to foreign 

investments. For the non-transition economies, the share of employment accounted 

for by SMEs in service sector increases by 3 %, while that of large service firms 

falls by similar percentage. On the contrary, SMEs in manufacturing increases their 

share of total employment by merely 1%. This result suggests that ‘crowding out’ 

effect may be greater in services sector in non-transition sample.  

 

Table 4. Share of Employment by Firm Size Across Sectors: All Firms 

Economy 
Large 

Manufacturing 

Medium 

Manufacturing 

Small 

Manufacturing 

Large 

Service 

Medium 

Service 

Small 

Service 

Transition 0.76 0.20 0.04 0.46 0.28 0.26 

Non-transition 0.74 0.21 0.05 0.64 0.22 0.14 

 

Table 5. Share of Employment by Firm Size Across Sectors: Domestic Firms Only 

Economy 
Large 

Manufacturing 

Medium 

Manufacturing 

Small 

Manufacturing 

Large 

Service 

Medium 

Service 

Small 

Service 

Transition 0.75 0.21 0.04 0.46 0.28 0.26 

Non-transition 0.73 0.22 0.05 0.61 0.24 0.15 
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IV. ECONOMETRIC ANALYSIS 
 

This section provides detailed econometric analysis for job creation and destruction 

by size, age and ownership type of the establishments. Since theories contemplate 

variations in the behavior of firms in transition and non-transition economies, it is 

of particular interest to document these heterogeneities. To avoid Galton’s fallacy, 

the regressions are performed using average size. A few firms that were too large 

are omitted from the data. Furthermore, Haltiwanger et al. (2013) underscores that 

an inverse relationship between size and job creation disappears once age of the 

firms is controlled. Hence, in each regression size and age, are first regressed in 

isolation in order to test their independent association with job creation. Subsequently, 

multivariate regressions are performed to assess the sensitivity of the relationships 

to the inclusion of additional firm level characteristics. However, sector, year and 

country dummies are included in all the regressions. All retrogressions are based on 

Ordinary Least Square (OLS) and are weighted by survey weights. Using survey 

weight means the results obtained can be generalized to the entire economy. 

 

1. Estimation Results 

 

The results in tables 6-8 are based on equation 7. The first two tables display 

results for gross job creation and gross job destruction. Gross job contraction and 

gross job destruction assesses the ‘in and out’ behavior of firms which is associated 

with job reallocation and industrial reorganization. Firms are more dynamic when 

they report high gross job creation as well as high gross job destruction rate.  

First, the results in columns 1-3 and 5-6 of Table 6 are broadly similar in terms 

of direction of association between size, age and gross job creation across for the 

two samples. In both samples, the coefficient for size and age are significant and 

negative in all the alternative specifications, including when age is held as control 

variable. This implies that small and young firms have higher rates of gross job 

creation.  

Nevertheless, a further examination of the results depicts the heterogeneous 

behavior of firms in transition and non-transition economies in columns 4 and 8. 

In transition economies, the analysis indicates that small firms exhibit higher gross 

job creation even after allowing firm ownership in the model. On the contrary, in 
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non-transition economies the significance of size disappears at the inclusions 

of additional variables in column 8. Moreover, in this last specification, state 

owned firms in transition economies exhibit a lower rate of gross job creation, 

while in the case of non-transition economies both foreign, state owned and private 

domestic firms do not have varied rates of gross job creation. It is also seen that 

the sector in which the firm is operating is important in transitions economies, as 

firms in the manufacturing sector exert a positive effect on gross job creation. This 

pattern is robust across the different specifications. The results non-transition 

economies show no statistically significant differences between the sectors in gross 

job creation. 

 

Table 6. Gross Job creation: Transition and Non-transition Economies 

(with Age Size as Continuous Variables) 
 

Variable 
Transition Non-transition 

(1) (2) (3) (4) (5) (6) (7) (8) 

Lnsize 
-0.043  -0.040 -0.039 -0.019  -0.009 -0.005 

(13.69)***  (10.95)*** (10.37)*** (4.89)***  (1.38) (0.50) 

Lnage 
 -0.036 -0.026 -0.026  -0.050 -0.047 -0.048 

 (19.45)*** (13.64)*** (14.53)***  (3.60)*** (3.07)*** (2.91)*** 

Foreign 
   -0.000    -0.000 

   (0.43)    (1.36) 

State 
   -0.001    -0.001 

   (11.92)***    (0.84) 

Manufacturing 
0.034 

(6.46)*** 

0.007 

(3.52)*** 

0.037 

(7.22)*** 

0.038 

(7.33)*** 

-0.006 

(0.37) 

-0.004 

(0.27) 

-0.001 

(0.04) 

-0.003 

(0.18) 

_cons 
0.660 0.552 0.674 0.672 0.442 0.471 0.492 0.489 

(56.96)*** (54.70)*** (63.65)*** (59.72)*** (51.60)*** (17.67)*** (33.45)*** (37.46)*** 

R2 0.073 0.035 0.083 0.085 0.130 0.152 0.153 0.150 

N 4,599 4,599 4,599 4,576  21,763 21,763 21,763 21,294 

* p<0.1; ** p<0.05; *** p<0.01: Regressions are weighted with median weights and clustered at country 

level. T-statistics are in parenthesis. Results for year and country dummies are not shown. Service sector 

and domestic private firms are the benchmarks for sector and ownership categories respectively . 
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The next analysis with respect to gross job destruction across the samples is 

reported in Table 7. Columns 1-4 in display the results for transition economies. 

The results show that there is no deviation in the patterns of job destruction 

between firms of different sizes in transition economies. The coefficients for size 

are negative but not significant. This pattern is held constant whether age is omitted 

from the regression in column 1, and after age and other variables are added in 

columns 2-4. Since job destruction is a result of failure rate, it can be expected that 

when small firms find profitable niches as may be the case in transition economies, 

their job destruction rate will decline.  

Significant differences between the two groups are observed when the regression 

results for transition economies are compared with those of non-transition 

economies in columns 5-8. In the case of non-transition economies, the coefficient 

for size is negative and statistically significant, implying that small firms exhibit 

higher job destruction rates than large ones.  

 

Table 7. Gross Job Destruction: Transition and Non-transition Economies 

(with Age and Size as Continuous Variables) 
 

Variable 
Transition Non-transition 

(1) (2) (3) (4) (5) (6) (7) (8) 

Lnsize 
-0.013  -0.018 -0.020 -0.017  -0.016 -0.012 

(0.58)  (0.81) (0.82) (4.04)***  (2.72)*** (2.02)** 

Lnage 
 0.048 0.052 0.048  -0.013 -0.009 -0.003 

 (2.28)** (2.20)** (2.32)**  (0.85) (0.60) (0.22) 

Foreign 
   -0.000    -0.000 

   (2.43)**    (0.11) 

State 
   -0.000    0.001 

   (0.04)    (0.72) 

Manufacturing 
0.028 

(0.77) 

0.006 

(0.56) 

0.031 

(0.85) 

0.028 

(0.74) 

0.019 

(0.140) 

0.015 

(1.17) 

0.020 

(1.56) 

0.013 

(0.80) 

_cons 
0.336 0.223 0.247 0.264 0.323 0.300 0.334 0.309 

(8.17)*** (4.85)*** (6.64)*** (7.05)*** (27.40)*** (10.79)*** (17.53)*** (25.33)*** 

R2 0.030 0.042 0.050 0.051 0.100 0.091 0.100 0.102 

N 1,828 1,828 1,828 1,818 9,921 9,921 9,921 9,736 
* p<0.1; ** p<0.05; *** p<0.01: Regressions are weighted with median weights and clustered at country 

level. T-statistics arein parenthesis. Results for year and country dummies are not shown.  Service sector 

and domestic private firms are the benchmarks for sector and ownership categories respectively.  
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The regression with age in transition economies shows a positive relationship 

between age and gross job destruction. This provides evidence that old firms in 

transition economies have a higher rate of gross job destruction than young firms. 

This contrasts non-transition economies where age is not significantly related with 

gross job destruction across all the specifications. This can imply that the learning 

effect is greater in transition economies. Thus, as young innovative firms enter new 

market niches, they force old inefficient firms to exit. 

The estimation model in column 4 introduces ownership into the analysis. The 

results for transition economies show that firms with foreign ownership have lower 

gross job destruction rate, while job destruction rate for state owned firms is not 

statistically different from the reference group. However, the coefficient for 

foreign owned firms is so small that it makes no economic difference. For non-

transition economies, the results shown in column 8 demonstrate identical rates of 

job destruction for foreign, state and domestically owned firms. With respect to 

sector, the analyses show that manufacturing and non manufacturing firms in two 

sub-samples do not have variations in job destruction patterns in the alternative 

specifications.  

The results for net job creation equally demonstrate considerable variations in 

the behavior of firms across the two samples. The results are shown is Table 8. 

Columns 1-4 document the results for transition economies. The estimates indicate 

that the coefficient for size is significant and negative. This finding remains 

constant even after age is used as a control variable in column 3 and after firm 

ownership is allowed in the model in column 4. This means that small firms in 

transition economies exhibit higher rates of net job creation than large firms. A 

stark contrast is evident in the results for non-transition economies. As indicated 

in columns 5-8, the coefficient for firm size is significant and positive, which 

means that large firms report higher net job creation relative to small firms. This 

divergence between the two samples may imply that small firms in transition 

economies could be taking advantage of the available market niches to expand 

their employment. However, in non-transition economies where the market is 

saturated, large firms that enjoy economies of scale expand faster than small ones. 

Conversely, examining the role of age in the transition economies in column 2-4, 

the result indicates that the coefficients are negative and significant. A similar pattern 

materializes in non-transition economies in columns 6-8. Thus, in both samples, 

young firms have higher rates of net job creation, while old ones are stagnating. 
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A further analysis of results in columns 4 and 8 shows that the coefficient for 

state owned firms in transition economies is statistically significant and positive, 

which means that state enterprises have a positive impact on net job creation. This 

underlines the significant role that state enterprises continue to play in these 

economies. This finding is consistent with the theory of soft budget constraint 

which states that government can subsidize firms in which it has control to allow 

them to increase employment at the expense of efficiency. That notwithstanding, 

the coefficient for state ownership is so small that it makes no economic difference. 

In non-transition sample, the results demonstrate that firms in the three ownership 

groups do not differ in their net job creation patterns. However, this result is still 

counterintuitive as it is generally assumed that state run enterprises underperform 

private firms in job creation. Another key finding is that sector differences matter 

in net job creation in transition economies as manufacturing firms create more jobs 

than the services sector firms. This can be contrasted with non transition economies 

where sector of the firm does not matter in net job creation.  

 

Table 8. Net Job Creation: Transition and Non-transition Economies 

(with Age and Size as Continuous Variables) 
 

Variable 
Transition Non-transition 

(1) (2) (3) (4) (5) (6) (7) (8) 

Lnsize 
-0.016  -0.010 -0.009 0.022  0.029 0.034 

(5.57)***  (2.45)** (2.38)** (1.84)*  (1.96)* (1.80)* 

Lnage 
 -0.064 -0.062 -0.061  -0.027 -0.034 -0.034 

 (14.27)*** (14.62)*** (15.40)***  (3.42)*** (2.93)*** (3.01)*** 

Foreign 
   -0.000    -0.001 

   (1.65)    (1.43) 

State 
   0.000    -0.002 

   (8.53)***    (1.33) 

Manufacturing 
0.051 

(6.58)*** 

0.051 

(8.17)*** 

0.059 

(6.24)*** 

0.060 

(6.44)*** 

-0.036 

(2.23)** 

-0.018 

(1.59) 

-0.029 

(1.92)* 

-0.031 

(1.90)* 

_cons 
0.207 0.240 0.263 0.263 0.109 0.215 0.148 0.161 

(10.07)*** (12.75)*** (12.64)*** (13.09)*** (3.53)*** (14.37)*** (6.06)*** (8.07)*** 

R2 0.061 0.090 0.090 0.090 0.083 0.084 0.094 0.110 

N 9,517 9,517 9,517 9,464 50,062 50,062 50,062 49,122 
* p<0.1; ** p<0.05; *** p<0.01: Regressions are weighted with median weights and clustered at country 

level. T-statistics arein parenthesis. Results for year and country dummies are not shown. Service sector 

and domestic private firms are the benchmarks for sector and ownership categories respectively.  
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In sum, it can be recognized the heterogeneous behavior of firms in transition in 

comparison to non-transition economies. This divergence is more profound with 

respect to size, sectors and firm ownership. The key findings provide evidence that 

small firms in transition economies have higher rate of job creation relative to large 

firms. The regressions with ownership also show deviations in the two samples. In 

particular, state owned firms are found to exert positive and significant effect in 

net job creation in transition economies, while in non-transition economies net job 

creation rates is similar across ownership categories. Furthermore, sectors also 

matter in transition economies. In non-transition economies, the net job creation 

for large firms is considerably higher than that for small firms. This could be 

because in these economies the market is already saturated. The analyses also 

establish that young firms create more jobs in both samples. Even more interesting 

is the finding that firms with higher state ownership have a higher net job creation 

than wholly privately owned firms. This result is similar to the findings of Lipsey 

et al. (2010) who established similar results with manufacturing firms in Indonesia. 

 

2. Robustness of the Results 

 

Tables A1-A3 presents the results for the two samples when the regression 

analysis performed with size and age dummies. All regressions include sector, year 

and country dummies. 

In table A1 the analysis for gross job creation confirms the findings presented 

in Table 6. The results for transition economies find that both small and medium 

firm dummies statistically significant and positive, implying these firm have higher 

gross job creation. The estimates with age dummies reveal that, while young firms 

possess high gross job destruction rate, gross job creation rate for mid-age firms 

are not substantially different from old firms. The analysis for sector and ownership 

are equally consistent with those obtained when the analysis is done with continuous 

variables. 

In the results for non-transition economies provided in table A1 columns 5-8, 

only the dummy for small firms is positive and significant, but the dummy for 

medium firms even though positive, is not significant under all the specifications 

considered. The estimates in Table 6 columns 7-8 showed that the coefficient for 

size is negative but not significant. Put together, this corroborates that although 
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there is an inverse relationship between size and job creation, the relationship is 

not strictly linear. On the other hand, when the dummies for age are incorporated 

in the analysis for non-transition economies, the result for young firms is robust 

even upon controlling for firm ownership, while the coefficient for mid-age firms 

is positive but not statistically significant. Further, results for sector and ownership 

also confirm those in Table 6. 

Table A2 shows results for gross job destruction. The estimates with size and 

age dummies for the transition economies are consistent with the analysis based 

on continuous variables. In the analysis of ownership, the result for foreign firms 

shows that even though the coefficient is negative, its significance disappears in 

table A2. In Table 7 the coefficient for foreign owned firms is negative and significant. 

But the coefficient is too small such that it makes no economic difference. Thus the 

subtle variation in this result does not make material difference. The robustness 

check with size dummies in non-transition sample similarly upholds that small 

firms destroy more jobs, while the phenomenon is similar in medium and large 

firms. This implies non linearity of the association between size and job destruction. 

With respect to age, the findings in column 6 depict mid-age firms to be destroying 

more jobs, a finding that mimics that of transition economies. But the significance 

is lost once size and ownership is allowed in the regression, which makes this result 

similar to the analysis with age as continuous variable.  

The robustness check for net job creation with size and age dummies is displayed 

in table A3. The results for transition and non-transition economies remain largely 

similar to the regression with size as continuous variable. The findings similarly 

verify that young firms have higher and positive net effect in job creation, but the 

effect of mid-age firms is not different from old firms. The estimates for sectors 

and ownership are also robust in the two samples. Thus, these results support the 

implications drawn upon regressions with continuous variables.  

Further robustness checks are carried out for the net job creation where there 

seem to be remarkable variations between transition and non-transition sample 

particularly in respect of size and ownership. In the further analysis, transition 

dummy is used in the analysis rather than separating the countries in distinct 

samples. Furthermore, the analysis is limited to countries that were surveyed in the 

year 2013 only. The results are provided in table A4 in the appendix. In column 2-

9, pure size effect is positively related with net job creation, as established in the 

non-transition sample. Similarly, pure age effect has an inverse relationship with 
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net job creation as the case demonstrates in the previous samples. When size is 

interacted with the transition dummy, the results remains robust, meaning that 

small firms in transition economies have a higher net job creation rate than large 

firms. The interaction between age and transition dummy is shown from column 

2. Whereas the variable retains a negative coefficient, it ceases to be statistically 

significant in the various specifications shown in table A4. Another illuminating 

result is with respect to the transition dummy which shows a positive relationship 

with net job creation in all the analysis performed in table A4. This means that 

firms in transitions economies are experiencing rapid rate of net job creation 

relative to the non-transition group which is the comparative category. The 

interaction between ownership and transition dummy further corroborates the 

previous findings indicating that state owned firms have a higher rate of net job 

creation in transition sample. Foreign owned firms performs less than domestic 

private firms as shown in column 9. The results also confirm that sector differences 

matter in transition economies; the interaction between manufacturing sector 

dummy and transition is significant and positive, which means firms in the 

manufacturing sector posses higher net job creation than those in services sector. 

This is consistent with the results in the previous analysis. 

Everything considered the analysis finds that size is important in net job creation, 

but the direction of the effect is varied. In transition economies, small firms have 

a significant positive effect in net job creation. This contrasts the findings in non 

transition or matured market economies where the analysis establishes that size is 

positively associated with net job creation. The result for transition economies can 

be because in these countries, the market is not yet saturated. As a result, SMEs 

still have more market niches to explore and expand their employment faster.  

The results for non-transition economies are consistent with the assertions of 

Haltiwanger et al. (2013) who presupposes higher growth for large establishments 

based on average size. With regard to age, there is a homogeneous finding which 

demonstrates that young firms have a higher net job creation rate. This result is 

robust across the two samples and is consistent with the theory of the learning 

model (Jovanovic, 1982). However, when age is interacted with transition dummy, 

the result is negative but looses significance. The slight variation in this respect 

could be as a result of the fact this data were not sampled by categories. Further, it 

could also be a reflection of the fact that on average firms in transition sample are 
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relatively young as shown in the descriptive analysis. This could blur the variation 

in their job creation rates when considered separately. 

 

3. Discussions 

 

The objective of this paper was to assess the role firm size, age and ownership 

in job creation and destruction in developing countries. The other objective was to 

establish the heterogeneity in the patterns of job creation and destruction for 

various firms in transition and non-transition economies. 

Regarding the role of size in job creation, the results for gross job creation find 

that small firms exhibit a higher job creation rate even after controlling for age and 

ownership categories. Nevertheless, it also emerges that small firms have higher 

gross job destruction in non transition group. Thus, even though their gross job 

creation is high, small firms may also be experiencing greater volatility with the 

result that their net job creation rate is lower than that of large firms in non-

transition economies. Similar conclusions have been established in other studies 

which have downplayed the role of small firms in net job creation when average 

size is used in the analysis (Haltiwanger et al., 2013; Davis et al., 1996). However, 

in transition economies, small firms do not exhibit higher rates of job destruction. 

This may be due to the prevailing opportunities to expand which lowers their 

failure rates. Hence, their net job creation is remarkably higher than large firms. 

The result is further confirmed in robustness analysis where size is interacted with 

transition dummy. Essentially, the variations in results between transition and non-

transition economies could be because in transition economies, private sector 

activity is still in its infancy. As a result, small firms might be having greater 

opportunities for rapid growth. It can be hypothesized that once the market 

becomes saturated, this pattern is likely to be similar to that observed in non-

transition economies. Indeed Yang (2004) makes a similar observation, concluding 

that entrepreneurs in transition economies are likely to find profitable market 

niches in the transition phase.  

Greater firm dynamism exhibited by small firms has different implications; on 

one hand it signifies unstable employment where firms grow faster thereby 

expanding employment, but contract shortly thereafter destroying those jobs. On 

the other hand, such dynamism has been associated with greater productivity 
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growth among continuing firms as it allows only most efficient firms to continue 

operating. 

Regarding the relationship between age and job creation, a more homogeneous 

pattern emerges across the samples, indicating a strong inverse relationship 

between two variables. This means that old firms experience lower rates of gross 

as well as net job creation. These patterns hold even after controlling for firm size 

and isolating ownership effects. This unambiguous relationship between age and 

job creation has been established in studies from developed countries which have 

increasingly emphasized the role of age in job creation and employment growth. 

This finding thus supports the theory of learning model as advanced by Jovanovic 

(1982).  

The relationship between age and job destruction is indifferent in the non-

transition sample. In transition economies old firms destroy more job than young 

firms. This means that in transition economies as young innovative enterprises 

explore profitable market niches, they force old incumbents to exit due to their 

inefficiencies, a phenomenon that is embedded in ‘creative destruction’ process. 

However, it is noteworthy that there is a selection bias towards successful young 

and small firms as the dataset does not provide information about exit rate. This 

indispensably underestimates the full potential of job destruction among young 

firms. Previous studies with information on firm exit show that young firms also 

destroy a great majority of jobs through exit (Criscuolo et al., 2014; Haltiwanger 

et al., 2013). Further, Pakes and Ericson (1998) demonstrated that exit rates 

accounted for a third of jobs lost in their study, and that this phenomenon is higher 

among young firms. Other studies have also underscored that most young firms 

are prone to failure. In the US for example, only 30 percent young firms make it 

to two years, while only 50 percent can live up to five years. This figure is likely 

to be higher in developing countries where institutions supporting small enterprises 

are still underdeveloped. This inherently raises concerns about the longevity of 

jobs created by young and small firms. That notwithstanding, the data also misses 

information on new entrants, which disproportionately increases the ability of 

young firms to contribute to job creation (Haltiwanger et al., 2013). Thus, despite 

the limitation, the conclusion that young firms exhibit higher job creation is likely 

to remain unchanged. Further robustness analysis where transition dummy is 

incorporated in the analysis in table A4 broadly confirms the inverse relationship 

between age and net job creation. However, when interacted with transition dummy, 
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the coefficient for age remains negative but not statistically significant. It is 

conjectured that this could be arising from the fact that firms in the transition 

sample are on average young as shown in descriptive analysis. In table A5, on 

average firms in transition economy fall in the mid-age category. This means there 

is no wide differences in the distribution of observed firm age. The oversampling 

of young firms could blur the variations in job creation patterns as their strong 

employment growth is offset against each other. This may have been because the 

surveyed firms were not sampled by age. Similarly as observed by Konings et al. 

(1996), employment growth in transition economies could be driven by sector 

differences as firms enter and expand faster in sectors that were initially 

underrepresented in the socialist system. The interaction between transition and 

sector dummies confirm that firms in manufacturing experience a rapid rate of job 

creation than those in service sector. 

Another intriguing result is with respect to firm ownership. The analysis 

demonstrates that foreign owned private firms do not perform better than domestic 

private firms in both samples. More interestingly, state owned firms which are 

conventionally expected to play a little role in job creation do not perform worse 

than domestic private firms. In fact, in transition economies, state owned firms 

have a positive effect on net job creation. This is true even when transition dummy 

is interacted with state ownership. The results for state owned firms means that in 

these economies the government might be providing subsidies to firms in which it 

has control. This allows them to overstaff because they are less concerned with 

efficiency gains. This is consistent with the theory of soft budget constraint, which 

as hypothesized earlier, is likely to be stronger in transition economies. Alternatively, 

this finding can mean that private firms in developing countries are not more 

efficient than state owned firms.  

 

V. CONCLUSIONS 

 

Unemployment, poverty reduction and industrial competiveness remain the 

most critical challenges facing developing countries. These countries similarly 

have the greatest gender disparities in labor market participation as well as 

constrained governments providing services across spectra of areas. These economic 
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challenges have been the primary basis for supporting SMEs in developing countries. 

Such interventions have been founded on the belief that SMEs create more jobs and 

could enhance productivity and industrial competitiveness in developing countries. 

The findings of this paper cannot completely negate or affirm these assertions. 

However, the paper finds a robust result showing that at gross level, small and 

medium enterprises outperform the large firm category. But the fact that this group 

of firms exhibits a higher rate of job destruction presents a major policy dilemma. 

The implication of this phenomenon is that there is limited durable employment in 

this category of firms. Yet developing countries should be more concerned with 

creating durable and quality employment that can mitigate poverty and advance 

equitable growth. Further to this, the paper finds heterogeneity in the job creation 

patterns among firms in transition and non-transition economies. The results indicate 

that large firms in non-transition or matured market economies have higher net job 

creation rates than small firms. This contrasts with transition economies. On the 

other hand, young firms exhibit superior job creation rates relative to old ones. 

This means that in order to generate more jobs in developing countries, attention 

should be given to implementing policies that make it easy for start-ups to enter 

the economy. In transition economies, the higher rate of job creation exhibited by 

small firms could be seen as a temporary phenomenon attributable to larger market 

niches that small firms are still enjoying in these economies. This trend may change 

to reflect the patterns in non-transition economies once the market gets saturated. 

Another remarkable result is that state owned firms perform better in net job 

creation in transition economies, or similar to private firms in non-transition 

samples. While this may be due to subsidies given to firms in these economies, it 

challenges the notion that state controlled firms are poor performers. Further 

studies with representative samples of firm ownership should inquire deeper into 

this phenomenon. Similarly, future studies with data on entry and exits is needed 

to assess how these results could change after accounting for entry and exit of firms. 

It is also a puzzle that foreign owned firms perform similar to domestic private 

firms. Foreign firms are more likely to access additional resources and competencies 

which are not available domestic firms. It is follows then that they are expected to 

exhibit superior job creation prowess. 
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Appendix A.  

 

Table A1. Gross Job creation: Transition and Non-transition Economies 

(with Size and Age Dummies) 
 

Variable  
Transition Non-transition 

(1) (2) (3) (4) (5) (6) (7) (8) 

Small 
0.099  0.094 0.094 0.080  0.062 0.039 

(41.83)***  (31.77)*** (27.20)*** (5.32)***  (3.46)*** (1.46) 

Medium 
0.034  0.029 0.031 0.029  0.024 0.023 

(7.31)***  (7.66)*** (8.93)*** (1.47)  (1.40) (1.42) 

Young 
 0.040 0.031 0.033  0.077 0.065 0.077 

 (7.69)*** (6.58)*** (6.94)***  (3.53)*** (2.47)** (2.64)*** 

Mid_age 
 0.001 -0.006 -0.006  0.095 0.089 0.104 

 (0.24) (0.98) (0.95)  (1.82)* (1.78)* (1.58) 

Foreign 
   -0.000    -0.000 

   (0.01)    (1.38) 

State 
   -0.001    -0.001 

   (7.98)***    (1.09) 

Manufacturing 
0.026 

(6.11)*** 

0.003 

(1.43) 

0.028 

(6.80)*** 

0.029 

(7.16)*** 

-0.005 

(0.30) 

-0.006 

(0.49) 

0.000 

(0.03) 

-0.003 

(0.23) 

_cons 
0.451 0.487 0.430 0.426 0.332 0.331 0.293 0.305 

(117.28)*** (59.28)*** (93.02)*** (101.71)*** (28.13)*** (24.11)*** (33.07)*** (24.74)*** 

R2 0.051 0.030 0.060 0.061 0.132 0.150 0.152 0.150 

N 4,599 4,599 4,599 4,576 21,763 21,763 21,763 21,294 

* p<0.1; ** p<0.05; *** p<0.01: Regressions are weighted with median weights and clustered at country level. T-

statistics are in parenthesis. Results for year and country dummies are not shown. Service sector and domestic 

private firms are the benchmarks for sector and ownership categories respectively, while Old firms are the 

reference category for firm size. 

  



424 Haggai Kennedy Ochieng and Bokyeong Park 

ⓒ Korea Institute for International Economic Policy 

Table A2. Gross Job Destruction: Transition and Non-transition Economies 

(with Size and Age Dummies) 
 

Variable 
Transition Non-transition 

(1) (2) (3) (4) (5) (6) (7) (8) 

Small 
0.057  0.073 0.091 0.073  0.068 0.051 

(0.86)  (1.27) (1.34) (6.25)***  (3.94)*** (2.40)** 

Medium 
0.016  0.032 0.053 0.028  0.025 0.015 

(0.95)  (2.33)** (2.66)** (2.01)**  (1.52) (0.78) 

Young 
 -0.115 -0.120 -0.111  0.012 -0.004 -0.008 

 (2.85)** (2.89)*** (3.11)***  (0.44) (0.15) (0.30) 

Mid_age 
 -0.120 -0.122 -0.116  0.039 0.027 -0.003 

 (4.10)*** (4.54)*** (4.65)***  (1.73)* (1.42) (0.16) 

Foreign 
   -0.000    0.000 

   (1.32)    (0.22) 

State 
   0.000    0.001 

   (0.04)    (0.72) 

Manufacturing 
0.035 0.007 0.036 0.033 0.020 0.015 0.021 0.014 

(0.88) (0.59) (0.96) (0.87) (1.56) (1.10) (1.60) (0.80) 

_cons 
0.254 0.382 0.306 0.285 0.215 0.260 0.214 0.233 

(3.41)*** (17.53)*** (6.43)*** (4.71)*** (19.70)*** (16.30)*** (25.39)*** (12.62)*** 

R2 0.033 0.074 0.082 0.090 0.102 0.093 0.105 0.105 

N 1,828 1,828 1,828 1,818 9,921 9,921 9,921 9,736 

* p<0.1; ** p<0.05; *** p<0.01: Regressions are weighted with median weights and clustered at country level. 

T-statistics are in parenthesis. Results for year and country dummies are not shown. Service sector and 

domestic private firms are the benchmarks for sector and ownership categories respectively, while Old firms 

are the reference category for firm size. 
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Table A3. Net Job Creation: Transition and Non-transition Economies 

(with Size and Age Dummies) 
 

Variable 
Transition Non-transition 

(1) (2) (3) (4) (5) (6) (7) (8) 

Small 
0.061  0.048 0.042 -0.050  -0.065 -0.086 

(11.34)***  (6.80)*** (7.18)*** (1.60)  (1.62) (1.43) 

Medium 
0.045  0.037 0.031 -0.018  -0.022 -0.032 

(10.67)***  (7.59)*** (8.01)*** (0.81)  (0.95) (0.95) 

Young 
 0.095 0.092 0.090  0.050 0.062 0.059 

 (24.05)*** (23.90)*** (26.19)***  (2.39)** (2.20)** (2.24)** 

Mid_age 
 0.051 0.049 0.047  0.044 0.051 0.066 

 (15.13)*** (15.24)*** (16.07)***  (1.45) (1.44) (1.34) 

Foreign 
   -0.000    -0.001 

   (0.72)    (1.33) 

State 
   0.000    -0.002 

   (4.30)***    (1.28) 

Manufacturing 
0.049 

(7.90)*** 

0.048 

(8.01)*** 

0.056 

(7.41)*** 

0.057 

(7.58)*** 

-0.032 

(2.23)** 

-0.019 

(1.91)* 

-0.027 

(2.09)** 

-0.027 

(2.13)** 

_cons 
0.108 0.095 0.052 0.062 0.209 0.136 0.178 0.219 

(4.93)*** (4.49)*** (2.23)** (2.86)** (7.22)*** (9.88)*** (9.20)*** (4.41)*** 

R2 0.061 0.080 0.080 0.080 0.080 0.082 0.090 0.110 

N 9,517 9,517 9,517 9,464 50,062 50,062 50,062 49,122 

* p<0.1; ** p<0.05; *** p<0.01: Regressions are weighted with median weights and clustered at country 

level. T-statistics are in parenthesis. Results for year and country dummies are not shown. Service sector 

and domestic private firms are the benchmarks for sector and ownership categories respectively, while 

Old firms are the reference category for firm size 
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Table A4. Net Job Creation: Transition and Non-transition Economies 

(with 2013 Survey Sample Only) 
 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) 

lnsize 
0.006  0.015 0.013 0.023 0.014 0.022 0.022 0.021 

(0.88)  (2.48)** (2.25)** (4.17)*** (2.27)** (4.14)*** (4.01)*** (3.39)*** 

Transition 
0.097 0.081 0.058 0.056 0.078 0.076 0.088 0.087 0.116 

(39.36)*** (26.38)*** (3.99)*** (6.32)*** (2.40)** (3.40)*** (2.55)** (2.47)** (4.67)*** 

lnAge 
 -0.053 -0.055 -0.055 -0.054 -0.051 -0.052 -0.051 -0.050 

 (10.12)*** (10.16)*** (10.13)*** (9.85)*** (16.86)*** (17.59)*** (18.02)*** (18.92)*** 

Trans_lnSize 
    -0.019  -0.018 -0.018 -0.016 

    (2.19)**  (1.87)* (1.84)* (1.67) 

Trans_lnAge 
     -0.011 -0.007 -0.007 -0.009 

     (0.86) (0.49) (0.48) (0.68) 

Foreign 
       0.000 0.001 

       (0.90) (1.77)* 

State 
       -0.000 -0.002 

       (2.74)** (3.09)*** 

Trans_foreign 
        -0.001 

        (2.05)** 

Trans_state         
0.001 

(2.33)** 

Manufacturing 
-0.022 

(1.03) 

-0.007 

(0.36) 

-0.016 

(0.79) 

-0.039 

(2.35)** 

-0.043 

(2.69)** 

-0.040 

(2.47)** 

-0.044 

(2.75)** 

-0.045 

(2.89)** 

-0.045 

(2.98)** 

Trans_manufacturing    
0.058 

(3.58)*** 

0.066 

(3.82)*** 

0.060 

(3.55)*** 

0.067 

(3.82)*** 

0.068 

(4.02)*** 

0.072 

(4.25)*** 

_cons 
-0.064 0.057 0.147 0.040 0.132 0.031 0.128 0.129 0.008 

(5.14)*** (5.32)*** (4.65)*** (2.16)** (3.42)*** (1.81)* (3.19)*** (3.15)*** (0.46) 

R2 0.06 0.08 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

N 17,296 17,296 17,296 17,296 17,296 17,296 17,296 17,115 17,115 

* p<0.1; ** p<0.05; *** p<0.01: Regressions are weighted with median weights and clustered at 

country level. T-statistics are in parenthesis. Results for year and country dummies are not shown. Service 

sector and domestic private firms are the benchmarks for sector and ownership categories respectively, 

while non-transition dummy is the reference category for country groups. The analyses contain only 

countries surveyed in 2013. 
Trans=Transition dummy 
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Table A5. Descriptive Statistics for Key Variables 

Variable 
Transition Non-transition 

Obs. Mean Std. Dev. Obs. Mean Std. Dev. 

Net job creation 9517 0.069 0.3020 50062 0.066 0.318 

Gross job creation 4599 0.276 0.213 21763 0.301 0.263 

Gross job destruction 1828 0.333 0.289 9921 0.328 0.273 

Firm size(continuous) 9517 116.95 639.29 50062 104.65 435.85 

Small (dummy) 4207 1.00 0.00 22237 1.00 0.00 

Medium(dummy) 3436 1.00 0.00 18170 1.00 0.00 

Large (dummy) 1874 1.00 0.00 9655 1.00 0.00 

Firm age(continuous) 9517 10.78 9.91 50062 16.98 15.50 

Young (dummy) 2671 1.00 0.00 10506 1.00 0.00 

Mid_age(dummy) 2871  1.00 0.00 10334 1.00 0.00 

Old(dummy) 3975 1.00 0.00 29222 1.00 0.00 

Domestic owned  9466 91.57 24.95 49220 88.79 29.26 

Foreign owned 9469 5.59 20.95 49134 7.78 24.69 

Stateowned 9469 1.948 11.74 49164 0.408 4.43 

Domestic (dummy) 9003 1.00 0.00 45901 1.00 0.00 

Foreign(dummy) 473 1.00 0.00 3505 1.00 0.00 

Manufacturing 4672 1.00 0.00 31031 1.00 0.00 

Service 4845 1.00 0.00 19031 1.00 0.00 

 

Table A6. List of Countries by Grouping 

 
Non-transition 

Economies 

Year of  

Survey 
 

Non-transition 

Economies 

Year of 

Survey 
 

Transition  

Economies 

Year of  

Survey 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Afghanistan  

Angola  

Argentina 

Bangladesh 

Belize 

Benin  

Bhutan 

Bolivia 

BosnianHerz 

Botswana  

Brazil  

Burkinafaso 

2014 

2010 

2010 

2013 

2010 

2016 

2015 

2010 

2013 

2010 

2009 

2009 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

Liberia  

Madagascar 

Malawi  

Malaysia  

Mali 

Mauritania  

Mauritius  

Mexico  

Montenegro 

Morocco 

Mozambique 

Myanmar  

2009 

2013 

2014 

2015 

2010 

2014 

2009 

2010 

2009 

2013 

2007 

2014 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Albania 

Armenia 

Azerbaijan 

Belarus 

Bulgaria 

Cambodia 

China 

Georgia 

Kazakhstan 

Kyrgyz Rep. 

LAO PDR 

Macedonia FYR 

2013 

2013 

2013 

2013 

2013 

2016 

2012 

2013 

2013 

2013 

2016 

2013 
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Table A6. Continued 

 Non-transition 

Economies 

Year of  

Survey 

 Non-transition 

Economies 

Year of 

Survey 

 Transition  

Economies 

Year of  

Survey 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

Burundi  

Cameroon 

Capeverde 

Central Africa Rep.  

Chad  

Colombia 

Cong Rep.  

Costarica 

Cotedivoiere  

DRC  

Djibouti  

Dominica 

Dominican Rep. 

Ecuador  

Egypt  

Elsalvador 

Eritrea 

 Ethiopia  

Fiji 

Gabon  

Gambia  

Ghana  

Grenada  

Guatemala  

Guinea 

GuineaBissau 

Guyana  

Honduras  

India  

Indonesia 

Iraq  

Jamaica  

Jordan  

Kenya  

Kosovo  

Lebanon  

Lesotho  

2014 

2009 

2009 

2011 

2009 

2010 

2009 

2010 

2009 

2013 

2013 

2010 

2010 

2010 

2013 

2016 

2009 

2015 

2009 

2009 

2006 

2013 

2010 

2010 

2006 

2006 

2010 

2010 

2014 

2009 

2011 

2010 

2013 

2013 

2013 

2013 

2016 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

Namibia  

Nepal  

Nicaragua 

Niger 

Nigeria  

Pakistan  

Panama 

PapuaNewGuninea  

Paraguay 

Peru  

Philippines 

Rwanda  

Samoa 

Senegal  

Serbia 

Sierra Leone 

South Africa 

 Solomon Island  

South Sudan  

Sri-Lanka  

St. Lucia 

StVincentGrenadines 

Sudan  

Suriname 

Swaziland  

Tanzania  

Thailand  

Timor-Leste  

Togo 

Tonga  

Tunisia 

Turkey  

Uganda  

Venezuela 

WestbankandGaza 

Zambia  

Zimbabwe 

2014 

2013 

2010 

2009 

2014 

2013 

2010 

2015 

2010 

2010 

2015 

2011 

2009 

2014 

2013 

2009 

2007 

2015 

2014 

2011 

2010 

2010 

2014 

2010 

2006 

2006 

2016 

2015 

2009 

2009 

2013 

2013 

2013 

2010 

2013 

2013 

2011 

13 

14 

15 

16 

17 

18 

19 

20 

 

Moldova 

Mongolia 

Romania 

Tajikistan 

Ukraine 

Uzbekistan 

Vietnam 

Yemen 

 

2013 

2013 

2013 

2013 

2013 

2013 

2015 

2013 

Note: The table shows countries included in the study. In total there are 20 transition economies and 

98 non transition economies. Countries were surveyed in different years. The column for year 

of survey indicates the year each country was surveyed. 
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