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Öz 
 
Endüstri içi ticaret uluslararası ticarette giderek artan önemi ve iş gücü uyum maliyetini etkilemesi açısından literatürde önemli bir 
yere sahiptir. Bu çalışmada endüstri içi ticaret ile iş gücü uyum maliyeti arasındaki ilişkiyi endüstri içi ticaretin farklı ölçüm 
metotlarıyla ele alarak inceliyoruz. Marjinal Endüstri İçi Ticaretin farklı ölçümleri olan A, MD1 ve MD2 indekslerini 
karşılaştırıyoruz. Çalışmada 15 Avrupa Birliği ülkesinin 127 üretim alt sektörleri 1990 ile 2017 yılları arasında alınmıştır. Dinamik 
panel veri modelinin Sistem Genelleştirilmiş Momentler Metodu ’una (GMM) göre MD2 indeksi düşük uyum maliyetini MD1 
indeksinden daha iyi açıklamaktadır. MD1 indeksi Avrupa Birliği ülkelerinde üretim sanayinde sektörel iş gücü, verimlilik, tüketim 
ve piyasaya açıklık açısından güçlü ilişki göstermekte. Üç gösterge indeksi de literatüre uyumlu olarak Marjinal Endüstri İçi Ticaret 
ve iş gücü uyum maliyeti arasında negatif ilişki göstermektedir. 
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JEL Sınıflaması: A10, E24, F16, F62 
 

Abstract 
 
Intra- Industry Trade is a crucial issue from the point of view of increased importance in international trade and its' labor adjustment 
cost influence in the literature. This research analyzes the relationship between MIIT and labor adjustment cost by comparing the 
different measures of marginal intra-industry trade. We compare the A, MD1, and MD2 indexes, which are different measures of 
MIIT. 127 manufacturing subsectors are used in 15 European Union countries in the period between 1990- 2017. The result of 
dynamic panel data of system GMM shows that the MD2 measurement method explains the low adjustment cost better than MD1. 
It significantly correlates with a few of the variables concerning trade. MD1j has a strong relationship with sectoral employment, 
consumption, productivity, and openness in the manufacturing industry in the European Union. Three measures of MIIT present a 
negative link between MIIT and adjustment cost, which is suitable with the literature.  
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1.Introduction 
 
The analysis of the condition of a country in international trade and trade pattern of this country has a significant role 
in understanding the economic wellbeing and development among other countries. Therefore, Intra-Industry Trade 
(IIT) is one of the fundamental factors in international trade. With the increasing demand for product differentiation, 
the production of more companies in the same industry rises and they have started to sell similar products. Thus, many 
countries trade pattern has evolved into products that are produced under the same industry, so IIT has increased 
among different countries and become prominent in the international trade.  
The influence of IIT in international trade and changing trade patterns of countries also have affected and transformed 
various parts that are concern with international trade. Greenaway and Hine (1991) indicated that “specialization in 
Europe may have entered a new phase, and that this could pose greater problems for adjustment”. The labor market is 
one of the affected parts of international trade; various aspects of the market are transformed by the increase of IIT in 
international trade. Firstly, the movement of laborers across different industries decreases by the rise in IIT. Since 
there is a big amount of demand for differentiated products in the same industry, the laborers do not need to change 
their working industry when they need to change their position, firm, etc. Those laborers can easily find new positions 
in the same industry, so the movement of laborers occurs in the same industry rather than from one industry to another 
industry. Since a change in demand of firms' production, the firm needs to alter its level of production and bear to a 
cost that is defined as adjustment cost. By the movement of a laborer in the industry, the adjustment cost of a laborer 
becomes lower rather than the adjustment cost of a laborer who moves from one industry to another. This situation is 
named as Smooth Adjustment Hypothesis (SAH).  
 
In this research, we investigate the link between labor market adjustment cost and MIIT. The marginal Intra Industry 
of Brülhart’s is compared with Menon and Dixon’s different measures of MIIT. MD1 which shows the change in IIT 
to the percent change in total trade, MD2 presents part of trade change in matched changes in imports and exports. 
We present the paper in those parts; the second part represents literature review, the third part is about data and 
methodology, the fourth part is about results and the fifth part gives concluding remarks. Lastly, the sixth part presents 
references. 
 
2. Literature Review 
 
There are several investigations in the literature according to the link between Intra-Industry Trade (IIT) and labor 
adjustment cost. Balassa's (1966) work is seen firstly in the literature and showed Intra- Industry Trade adjustment 
may have a lower cost than Inter-Industry Trade adjustment. Labor markets are affected by many different factors like 
trade, a shift in labor supply, and technological changes. IIT suggests a way apart from those factors. IIT approach 
gives related information according to trade patterns to produce disruptive structural change. Dixon and Menon (1997) 
used IIT as an indicator of “non-disruptive trade growth”. Brülhart (1994) indicates that trade pattern results change 
related to measurement method of Marginal Intra-Industry Trade (MIIT). Greenaway, Hine, Milner, and Elliott 
support the same results in 1994. Hamilton and Kniest (1991) pointed out the weakness of evidence about the 
relationship between adjustment and MIIT. Brülhart and Elliott show a similar result in 1998. 
 
In the literature, much research has made a comparison between the various measure of IIT such as IIT, MIIT, and 
∆GL. Those investigations result in MIIT has a stronger effect on describing the relationship between labor adjustment 
cost and intra-industry trade. Especially ∆GL implies misleading results in these papers. Dixon and Menon (1997) 
showed considering structural adjustment cost and IIT can measure exports and imports which have important 
contributions to MIIT but ∆GL has a deceptive result. Brülhart and McAleese indicated similar effects of MIIT and 
∆GL which presents MIIT is correlated with measuring industrial performance about adjustment cost but ∆GL is 
misleading.  
 
Sarris, Papadimitriu, and Mavrogiannis (1999) demonstrated a crucial relationship between sectoral employment 
which was used as an adjustment measure and MIIT. Likewise, Kol and Kuijpers (1999) displayed important relation 
between MIIT and sectoral employment. Additionally, the significant relationship between MIIT and sectoral 
employment and output change as a structural adjustment measure is indicated by Brülhart, McAleese, O’Donnell 
(1999) and Porto and Costa (1999). Tharakan and Calfat (1999), Smeets (1999), and Rossini and Burrattoni (1999) in 
the literature demonstrated that there is no evidence for a relationship between sectoral change and MIIT or inter-
sectoral adjustment in EU and MIIT. 
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3. Data and Methodology 
 
The calculations according to the dataset consists of the period from 1990 to 2017 of 15 European Union (EU) 
countries. Also, IIT calculations are made by the export and import values of the ISIC 4- digit dataset of the 
manufacturing industry. Since the 4-digit ISIC level gives a higher level of disaggregation, trade values are more 
homogenous at those levels and more disaggregation at the data provides to calculate less inflated IIT values. By those 
two features both wide time, period coverage, and the level of disaggregation provide a comprehensive IIT indicator 
for fifteen EU countries presently. Table 1 presents 127 manufacturing industries that are used in IIT calculation in 
the research. The data sources table is in the appendix part. 
 
To analyze different measures of MIIT and relation with labor adjustment cost we use the empirical model is shown 
below: 
 
MD1j*HI = β0 + β1LNCONSUMEj, t+ β2 WAGEj, t+ β3LNEMPLj, t + β4LNPRODj, t + β5LNOPENj, t + β6 IITj, t (MIITj, t) +µ        (1)                                                                
          
Also, in this model, we change the index in the dependent variable, which is MD1, MD2, and MIIT to test various 
measurements of marginal intra-industry trade. We use most of the explanatory variables in the natural logarithm form 
except wage and intra-industry trade in the model. HI indicates the Herfindahl- Index which shows the market 
concentration of firms in a given industry. By the way, the index demonstrates the existence of a monopoly or a decline 
of competition in the industry. MD1HI is used to analyze the covariant effect of marginal intra-industry trade and 
market share of firms at the same time.  
 
lnCONSUME presents the natural logarithm of consumption in the manufacturing industry of country j in year t. 
WAGE shows the average wage in the manufacturing industry of country j in year t. lnEMPL represents the natural 
logarithm of the number of laborers in the manufacturing industry of country j in year t. lnPROD indicates the natural 
logarithm of labor productivity in the manufacturing industry at country j in year t. lnOPEN shows the natural 
logarithm of trade openness in the manufacturing industry at country j in year t. Finally, we use IIT or MIIT as an 
explanatory variable4 in the model to test intra- industry trade and marginal intra- industry trade influence. 
 
Let see the calculations of independent variables PROD and OPEN: 
 
PROD = Output in the industry

 number of laborers in the industry 
 

OPEN = Xj+Mj
Sector Value Added

 
 
Which Xj and Mj show total export and import in industry j. 

                                                       
4 The panel unit root test is presented in the appendix part. Variables are stationary at a 1% significance level except 
for wage and open variables. Wage and open have stationarity at a 5% significance level according to LLC and 
IMPS methods. 
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In our empirical search, we use Grubel Lloyd (GL) index to calculate the IIT indices. This index changes between 0 
and 1. The standard GL index is defined as follows: 
 
GLj = IITj = 1-   |Xj,t−Mj,t|

Xj,t+Mj,t
                                                                                                                                         (2) 
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Where Xj and Mj are export and import of industry j at year t. We calculated the aggregated IIT values from the 127 
manufacturing industries as we mentioned previously. In figure 1 the average IIT values of 15 EU Countries in the 
period 1990 to 2017 are presented. The weighted IIT following formula is shown below: 
Wj, iit = Xi,t+Mi,t

Xj,t+Mj,t
                                                                                                                                                          (3) 

 IITj = Weighted Intra-Industry Trade =∑Wj, iit × IITi                                                                                         (4) 
       
Where Xi, t and Mi, t indicate export and import values of subsector i at year t. IITi shows subsector i's Intra Industry 
Trade value. IITj demonstrates Intra industry trade value of industry j and Wj,iit indicates weight calculations of the 
IIT index. 
        
Marginal Intra-Industry Trade is a significant issue in the Intra- Industry Trade concept, after Cave (1981) Hamilton 
and Kniest searched that issue in 1991. Hamilton and Kniest indicate that the important issue is not the share of IIT 
have increased, the point of increase of IIT share in new trade is crucial to identify effects of change of trading 
situations on adjustment. Therefore, it is critical to calculating the contributions of change in intra- industry trade and 
variation in net trade relative to the change in total trade. By the way, marginal intra-industry trade (MIIT) is identified 
as a result. However, Hamilton and Kniest cannot show adequate intelligence on the adjustment issue and 
measurement of the structure of trade change. Different periods' GL index shows various features according to the 
trade at that period but does not reflect conclusions at the structure of change in trade. Greenaway (1994) demonstrated 
mistakes in this calculation. Jayant Menon and Peter Dixon focused on the measure of MIIT. Brülhart (1994) 
concentrated on the adjustment concept and suggested in the latter analysis related to MIIT index developed “A index”. 
We use Brülhart’s “A index” that shows the transposition of the GL index to the measurement of trade changes as 
MIIT and weighted MIIT calculations.  
 
Let’s see those calculations below: 
 
MIIT = A = 1- |(Xt−Xt−n)−(Mt−Mt−n)|

|(Xt−Xt−n)+(Mt−Mt−n)|
  ,                                                                                                  

    A= 1- |△X−△M|
|△X|+|△M|

                                                                                                                                                   (5) 

Wj, miit =
|△Xi|+|△Mi|

∑(|△Xi|+|△Mi|)
                                                                                                                                            (6)      

 MIITj= Weighted Marginal Intra-Industry Trade = ∑Wj, miit × Aj                                                                  (7) 
         
Where Wj, miit shows weight calculations of marginal Intra Industry Trade. Xi, t and Mi, t indicates export and import 
values of subsector i at year t. 
        
“A index” difference between 0 and 1 like IIT. Where 0 demonstrates marginal trade is complete inter-industry trade 
in this industry and 1 indicates marginal trade completely intra- industry trade in this industry. 
Dixon and Menon expressed the Theory of Marginal Intra- Industry Trade measurement noticeably detail which is the 
proportion of the contribution of change in IIT value to the percent change in total trade and called it MD1.  
 
Let see MD1j measurement: 
 
MD1j = ∆IIT

5

TT
 = IÎT*GLj 6                                                                                                                                      (8) 

        
Menon and Dixon preferred to use the MD1j index rather than ∆GLj since it causes incorrect inferences related to the 
contributions of MIIT in changing trade. Dixon and Menon (1997) indicate non-disruptive part of the change in trade 
will be overestimated by MD1j

7. As an alternative for MD1 measurement, Menon and Dixon calculate MD2 

                                                       

5 Lovely and Nelson (2002) demonstrated ∆𝐼𝐼𝐼𝐼𝑇𝑇= ∆𝑋𝑋j +∆Mj +|𝑋𝑋𝑗𝑗 − 𝑀𝑀𝑗𝑗| − |𝑋𝑋𝑗𝑗 + ∆𝑋𝑋𝑗𝑗 − 𝑀𝑀𝑗𝑗 − ∆𝑀𝑀𝑗𝑗|.  

6 “^” donates proportional change. 
7 MD1j> MD2j when sgn[𝑋𝑋𝑋𝑋 − 𝑀𝑀𝑀𝑀] ≠ 𝑠𝑠𝑠𝑠𝑠𝑠[Δ𝑋𝑋𝑋𝑋 −  Δ𝑀𝑀𝑀𝑀] 
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measurement since MD1 may produce false inference when we aim to calculate the share of trade growth which 
consists of low adjustment costs. Thus, Menon and Dixon offer MD2j measurement for calculating only the changed 
part of trade-related to appropriate changes in exports and imports. The matched change in exports and imports is a 
measurement of the percent of trade change which produces low adjustment costs. Therefore, MD2j shows point 
measurement of matched or dynamic changes in exports and imports concern to total trade which is defined as dynamic 
IIT(DIIT) in Menon and Dixon's research. 
 
Let see MD2j measurement: 
 
MD2j=

2min[△Xj,△Mj]
TT

= △Xj+△Mj−|△Xj−△Mj| 
TT

7F

8                                                                                                          (9) 
 

 
Figure 1: Average IIT indices of 15 EU Countries between the period 1990 and 2017 

 

 
Source: Author’s Calculation 
 
Lovely and Nelson (2000) indicate that there is a problem with the measurement of MIIT in the literature and by the 
way sensible measure of adjustment cost. The problem here comes out by the change in labor allocation because this 
change affects changes in production structure with the change in trade pattern affects change in production and 
demand. Thus, there is a domino effect among labor allocation, production, trade pattern, and demand. Similarly, 
Brülhart, Murphy, and Strobl (1998) declared that Grubel- Llyod index is consistently used by theoretical research to 
calculate IIT. However, there is not such kind of situation related to MIIT. MIIT is so crucial to detect the relationship 
between trade and adjustment cost, there is a weakness in this issue in the literature which Brülhart stated. Therefore, 
we add MD1 and MD2 to our analysis to make a comparison between Brülhart’s A index, MD1index and MD2 index 
concerning to estimate the link between MIIT and labor adjustment cost. 
        
In our empirical research, we used a dynamic panel data model (GMM-system). In the sense of a dynamic panel data 
model, it contains at least one lagged dependent variable.  
Let consider the model: 
                                                       
                                                       
8 DIITi = 2𝑚𝑚𝑚𝑚𝑚𝑚[△𝑋𝑋𝑋𝑋, △𝑀𝑀𝑀𝑀], DIITj = ∑DIITi, MD2= 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑗𝑗

𝑇𝑇𝑇𝑇𝑇𝑇
 from Menon and Dixon (1997) 
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Yit = αt yi, t-1 + β′xit + γi* + εit 

 Where i = 1, .., n and t = 1, .., T . In the formulation αt
 and γi shows the unobserved individual and time-specific 

effects in the model and εit the error (idiosyncratic) term with E(εit) =0, and E(εitεjs) =σ2
ε if j= i and t= s, and 

E(εitεjs) = 0 otherwise.  

The dynamic panel model, the formulation choice between fixed effect and random effect model has some 
implications which are different from the static model’s implications. On the other hand, the GMM estimation 
method relies on a model of first differences to get rid of unobserved individual effects and time-invariant variables.  

Let see the model: 

                                              (yi, t -  yi, t-1) = γ (yi, t-1- yi, t-2) + β
 ‘(xi, t - xi, t-1) + εi, t - εi, t-1  

 
Where t= 2,…, T. The standard method of moments in this model become by equating the theoretical moments with 
their estimates which become by solving the unknown parameters in the model. GMM estimation model uses linear 
moment restrictions with some assumptions. These assumptions are no serial correlation at error terms, lagged 
dependent variable can be used, not strictly exogenous variable and individual effects in explanatory variables. The 
difference GMM works poorly when it is applied to short panels of continuous-time series (Blundell and Bond, 1998). 
Therefore, system GMM suggests using moment conditions based on the level equations together with the usual 
Arellano and Bond type orthogonality conditions. System GMM supports to come over the problem of finite sample 
bias and endogeneity of independent variables.  
 
3.1. Specific- Factor Model with IIT 
 
Lovely and Nelson used the general-equilibrium model to investigate the relationship between measurement of labor 
adjustment and measurement of MIIT analytically. MIIT literature shows labor reallocation has a positive relation 
with production volume changes which implies growing industries increase their labor but shrinking industries 
decrease their labor. To take MIIT as a proxy for labor adjustment the model of sector-specific capital should be used. 
The model explains intra- industry trade by imperfect competition and increasing returns basis. 
The model defines labor as mobility and can freely move between sub-sectors of the economy. The literature on this 
issue mostly models adjustment costs explicitly but this model depends on the statement of movement of labor between 
industries is much more costly to labor than movement between sub-sectors. Thus, the movement of labor between 
sub-sectors of an industry with IIT provides low-cost labor adjustment. 
          
As it is mentioned expanding sub-sectors employ more labor than contracting sub-sectors. To construct such an 
adjustment model, a production model composes of separates groups of intermediate products of two final goods. 
Those inputs can substitute each other by using those intermediate inputs in each industry. The economy in the model 
is assumed to be small and prices are given. Lovely and Nelson state that by this structural model we can focus on the 
demand part of MIIT measurement which is ignored in the literature while they concentrate on short-run adjustment 
costs. 
  
If we call final goods Y1 and Y2, the production function for final goods is demonstrated by this way: 
  
Yj = Fj (A1j, A2j), j = {1, 2},      (10) 
         
Where Fj is accepted as a linearly homogeneous and twice-differentiable function. Aij shows domestic absorption of 
intermediate ij. The equilibrium needs zero profits in final goods because the producers have given input and output 
prices. 
         
The model assumes the economy trades intermediate inputs and puts a tax on imports of intermediates at every 
industry. The inputs are labeled by 21 and 22 are imported inputs on the other hand inputs labeled by 11 and 12 are 
exported. Therefore, there are both import-competing and export competing sub-sectors. In a small economic change 
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in the home, tariffs cause a proportional change in the price of imported intermediates. Thus, to prevent tariff transition 
from one final good to another, the same amount of tariff is assumed on imported final goods with imported inputs. 
This tariff application shows there is no trade-in final goods, the economy produces all the final products from 
imported and exported intermediates that it consumes.  
 
The production of intermediate inputs consists of labor and subsector specific capital so we can show the production 
functions for the four intermediate inputs below: 
 
Xij = f ij (Lij, Kij),          (11) 
 
In the production function total labor is defined as fully mobile, employed, and fixed. It is shown below and where 
i = {1,2} indicates the input type and j =  {1,2} indicates the output sector. 
 
L = L11 + L12 + L21 + L22            (12) 
 
Demand is supposed to be a function of the domestic relative price, p where p = P2/ P1, and domestic aggregate income 
which includes tariff revenue. The domestic demand function is presented below. 
 
Zj = Dj (p, Γ)                                                                                                                                                     (13) 
 
The equilibrium of domestic final goods occurred by consumption by the market since no final is traded. 
 
Yj = Zj,      j =  {1,2}                                                                                                                                                 (14) 
 
The intermediate goods are traded opposite to final goods. Intermediate goods ij’ net exports are Nij = Xij – Aij. The 
Sum of the value of net exports needs to be zero to have balanced trade: 
 
∑ ∑ qji ij

* Nij = 0,                                                                                                                                                       (15) 
 
where qij

* is the world price of intermediate ij. The domestic price of exported intermediates and the world price is 
same i.e., qij = qij

* 

 
4. Empirical Results and Discussion 
         
In our empirical work, we investigate the relationship between the different measures of marginal intra- industry trade 
and labor adjustment cost. Our research base on 127 manufacturing industries in fifteen EU countries which are 
presented in Table 1. To make a comparison between the conflicting way of MIIT measures, we use Lovely and 
Nelson's analytical works basically, and represent empirical results for those measurements. Additionally, the analysis 
also demonstrates an empirical comparison for Brülhart's MIIT that is a commonly used measuring method for MIIT 
in literature with MD1 and MD2 calculations of Dixon and Menon.  
  
In Table 2, we present the empirical results of the link between various measurements of MIIT and labor adjustment 
cost. We calculate the analysis by dynamic panel data (sys- GMM) estimation. In Table 2, the first column shows the 
MD1 type measure of Marginal Intra- Industry Trade. As it is mentioned previous part, we take MD1 as a proxy for 
labor adjustment cost. In the first equation, it is seen previous three periods of MD1HI have no significant effect on 
MD1HI currently. lnCONSUME has a positive and significant effect on MD1HI. 1% increase in consumption amount 
in manufacturing industry increases MD1HI approximately 0,0013. Consumption rise in the industry increases IIT 
change in total trade change so rise movement of labor in the industry and concentration of firms in the industry thus 
decreases labor adjustment cost. Brülhart and Elliot, 1998 indicated consumption increases rise employment 
movement in the same industry.  
        
1 point increase in WAGE has no significant effect on MD1HI. 1% increase in lnEMPL decreases MD1HI about 
0,0018. That means an increase in labor amount in the manufacturing industry decreases the change of IIT relative to 
percentage total trade with a market concentration of firms. Thus, allocation of labor between subsectors of the 
manufacturing industry decreases so adjustment cost increases. 1% increase in lnPROD decreases MD1HI 
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approximately 0,0017 so improvement in productivity of labor decreases the change of IIT concern to the percentage 
change in total trade with the firms’ market concentration. This also shrinks the movement of labor between subsectors 
of the manufacturing industry thus labor adjustment cost increases (Brülhart and Elliot, 1998). MD1 measure has 
strong statistical results according to explain labor adjustment cost that demonstrates trade flow change has 
explanatory feature according to adjustment cost than traditional IIT index change in time (Shelburne,1992). 
         
Openness has a significant and positive effect on MD1HI. An increase of 1% in lnOPEN increases MD1HI by about 
0,0007. The increase in trade openness of a country supports Intra-Industry Trade and the increase in change of IIT 
relative to percent change in total trade so which provides an increase in movement of labor between subsectors of the 
manufacturing industry thus decreases labor adjustment costs. IIT and lag1 IIT has a positive and significant influence 
on MD1HI. 1% increase in IIT increases MD1HI approximately 0,21. As expected, improvement of IIT percentage in 
total trade increases the movement of labor in the manufacturing industry so adjustment cost decreases. Similarly, 
one-year previous IIT has a positive and significant effect on MD1HI and supports low adjustment cost. 
         
In our empirical research, we also analyze the MD2 measure as a scale of the labor movement and labor adjustment 
cost. As MD2 is a direct measurement of precise changes in imports and exports relative to total trade, it is seen 
commonly as non-disruptive because of an exact change in that part of the change in total trade. In the second column, 
we present the results of MD2HI equations. Three-period lags of the dependent variable are used to observe previous 
periods' effect on MD2HI in period t. That two-period lag has a positive and significant effect on MD2HI in period t. 
1 unit increase in MD2HI in lagged values rise MD2HI in period t approximately 0,14 unit. Matched changes in 
exports and imports in previous years support low adjustment cost at year t. 
         
In Table 2, it is seen lnCONSUME does not have a significant influence on MD2HI. WAGE has a negative and 
insignificant effect on MD2HI. Similarly, lnEMPL and lnPROD do not have a significant effect on MD2HI.  
lnOPEN has a positive and significant effect on MD2HI at a 1% significance level. 1% increase in trade openness 
increases MD2HI approximately 4e-5. The increase in trade relative to value-added in the industry supports the growth 
of the matched export and import changes in the manufacturing industry relative to total trade. Thus, the movement 
of laborers in subsectors of the manufacturing industry decreases the adjustment cost of labor in the industry. MIIT 
has a positive and significant effect on MD2HI at a 5% significance level. 1 unit increase in MIIT increases MD2HI 
9e-6 unit. An increase in change of IIT relative to total trade provides to improve the covariant effect of precise change 
in export and import in the manufacturing sector relative to total trade and market concentration of firms. 
        
In the last equation, we analyze Brülhart’s A index that calculates marginal intra-industry trade. Since it is aggregated 
value, it provides a wide measure of MIIT by sectoral or economy. Two periods delayed effect of MIITHI on MIITHI 
in period t have positive and significant influence at 1% significance level. 1 unit increase in both two lagged periods 
of MIITHI rises MIITHI about 0,51 and 0,05 units respectively. The third period lagged MIITHI has no significant 
effect on MIITHI. lnCONSUME has a positive and significant effect on MIITHI at a 5% significance level. 1% 
increase in lnCONSUME increases MIITHI 4e-5 approximately. An increase in consumption in the manufacturing 
industry rises the covariant effect of IIT change in total trade and market concentration of firms. Therefore, reallocation 
of labor increases in the industry, and adjustment cost reduces. 
         
WAGE has no significant influence on MIITHI at a 1% significance level. lnEMPL has a positive and significant 
effect on MIITHI at a 5% significance level. 1% increment in lnEMPL rises MIITHI approximately 0,00005. The rise 
of labor amount in the manufacturing industry increases MIIT and movement of labor in the industry thus labor 
adjustment cost diminishes. lnPROD and lnOPEN have no significant influence on MIITHI and adjustment cost of 
labor. Lastly, marginal intra-industry trade has a positive and significant effect at a 1% significance level. 1% 
increment in MIIT in the industry increases the market concentration of firms in marginal Intra Industry Trade at about 
0,07 on the movement of labor and diminishes adjustment cost. 
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Consequently, MD1, MD2, and MIIT have an explanatory influence on labor adjustment costs. MD1 gives more 
strong results rather than MD2 and MIIT measurement indexes according to the labor adjustment cost in the 
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manufacturing industry in our sample data 15 EU countries. Since MD2 is a direct measurement method on the part 
of trade change that shows proper changes in export and import values, the index is more successful to measure the 
labor adjustment cost. MD1 can have an overestimation on the calculation of the non-disruptive component of change 
in trade (Dixon and Menon, 1997). We observe MD1j > MD2j like Dixon and Menon. Thus, MD1 shows that has more 
explanatory power on consumption, employment, productivity, and trade openness of independent variables relative 
to MD2 and MIIT. 
 
5.Conclusion 
         
Labor adjustment cost is a crucial issue in the literature, and it is related to intra-industry trade issues in international 
trade. Our objective in this research is to observe the relationship between different measures of marginal intra-
industry trade and labor adjustment cost. To compare those various measures, we use Brülhart’s A index, Dixon and 
Menon’s MD1, MD2 index in the IIT literature with Lovely and Nelson’s theoretical model. Besides that, we calculate 
IIT values by 127 manufacturing industries aggregated value and we use ISIC 4- digit categorization at this 
measurement. 
        
Our results differ from the most of searches in the literature since we take MD1, MD2, and MIIT as a proxy for labor 
adjustment cost. Because these measures of marginal intra- industry trade indicate a scale for labor movement between 
different subsectors of a given industry. An increase in IIT in total trade shows the rise of labor movement between 
different subsectors of the industry than between various industries. Thus, labor adjustment cost declines because of 
change of labor movement in the same industry which is the Smooth Adjustment Hypothesis. Low adjustment cost is 
significant both for labor and employer since it provides easy adaptation to new position and subsector for labors, also 
low cost of production for an employer. 
         
In our empirical investigation, we take the covariant effect of MIIT measures with the market concentration index of 
HI as labor adjustment cost to see competitiveness in the market. At first equation rise in consumption in the 
manufacturing sector, trade openness in the sector, and aggregate IIT in years t and t-1 have a positive and significant 
effect on MD1HI. Increase of consumption in the industry rises change of IIT in percent total trade and market 
concentration of firms in that industry. Since the growth of IIT means an increase in the labor movement in the industry 
so decrease of labor adjustment cost. Similarly, improvement in trade openness provides a rise in IIT thus, labor 
allocation occurs in the industry and supports low adjustment costs. As expected, an increase in IIT like consumption 
and openness support low adjustment cost because of labor allocation increases in the industry with the growth of IIT. 
         
On the other hand, labor productivity and labor amount in the industry have negative and significant effects on 
MD1HI. An increase in those variables decreases both IIT change in percentage change in total trade and market 
concentration of firms in the manufacturing industry. The decline effects of these variables weaken the movement of 
labor in subsectors of the industry. Therefore, labor adjustment cost increases by the allocation of labor between 
various industries. The average wage in the manufacturing industry has no significant effect on precision the 
relationship between labor adjustment cost and MD1 type marginal Intra Industry Trade measure. 
         
Our investigation contains the MD2 index in the second model to show a different measure of marginal intra-industry 
trade. In this model, we measure the labor adjustment cost by MD2HI. Consumption in the manufacturing industry 
has no significant effect on MD2HI. Openness and MIIT have a positive and significant effect on MD2HI. A rise in 
trade openness of the manufacturing industry may increase the allocation of labor in the same industry so this provides 
low adjustment costs in the industry. As expected, an increase in the MIIT index rises IIT in total trade so the 
movement of labor in the industry. The number of labor and productivity of labor does not have a significant effect 
on MD2HI. 
         
In the last model, we take MIITHI as a proxy of labor adjustment cost. In previous years MIITHI, consumption, MIIT, 
and the number of laborers in the manufacturing industry have a positive and significant effect on labor adjustment 
cost. They increase the labor movement in the industry and decrease labor adjustment costs. Employment has a 
positive effect on MIITHI thus rise the joint effect of MIIT and the market concentration of firms in the industry. By 
the way, labor force movement rises in the industry so adjustment cost declines. Openness has no significant effect on 
MIITHI. Other variables of productivity and average wage have no significant effect. 
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Consequently, we analyze empirically MD1HI, MD2HI, and MIITHI. They have different coefficients at some of the 
variables but when we investigate those models all of them are statistically significant. However, MD1 has a more 
significant result about 1% level so it has more powerful results and shows a stronger relationship with several 
employments, consumption, productivity, trade openness. The research presents that IIT and MIIT have a strong 
relationship with low adjustment costs as suitable with the literature. 
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Appendix 
 
The appendix consists of five tables. The first one presents a list of countries considered, the second one shows 
descriptive statistics and the third one represents correlations between variables. In table four, we calculate panel unit 
root tests of independent variables. Table five shows data sources of variables. 
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