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Abstract: 

In this research project, we employ a computable general equilibrium model of the Ukrainian 
economy featuring Dixit–Stiglitz endogenous productivity effects in imperfectly competitive goods 
and services sectors to assess an impact of core non-tariff measures liberalization on the country’s 
welfare. We found that the level of core non-tariff protectionism had increased in Ukraine over 
1996-2006, but recently it has been curbed down by the WTO accession. We identified four sectors 
that have currently faced rather high levels of the core NTMs: food industry, petroleum refinement, 
chemical industry, and machine building. Using quantification procedures along the line of Kee et 
al. (2006) study, we estimated ad-valorem equivalents for the core NTMs in these sectors, and then 
plugged the results into the CGE model. We found that the core NTMs liberalization results in 
noticeable welfare gains, with largest potential benefits achieved if the core NTMs in machine 
building sector would be eliminated since it results in higher import variety ensuring technological 
modernization and thus productivity gains.  
  

 
1 Thia article was prepared in the framework of EERC Grant Compentition, Research Project R07-1581. 
Authors would like to express sincere gratitude to David Tarr, Volodymyr Vakhitov and other participants of 
the EERC Research Grant Workshops for their valuable comments and suggestions. All remaining mistakes 
are ours. 
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1. Introduction  

Trade protectionism in Ukraine has gone through several phases. The initial highly restrictive trade 

regime inherited from the Soviet Union – with pervasive licensing, quotas, and state trade – was 

substituted by rather liberal trade regime with relatively low import tariffs and few non-tariff 

measures in 1993-1994 (World Bank, 2004). However, over the next decade both tariffs and non-

tariff barriers to trade had built up gradually. The second major wave of trade liberalization in 

Ukraine was associated with an acceleration of the WTO accession talks. A noticeable reduction in 

core non-tariff measures on imports occurred in 2000-2001, associated largely with the elimination 

of minimum custom value requirements. Import tariffs reform was carried in 2005. These changes 

have been irreversible after Ukraine joined the WTO in 2008.  

 To estimate potential welfare gains generated by trade liberalization we run the computable 

general model for Ukraine.2 This model includes both perfectly and imperfectly competitive sectors, 

featuring Dixit–Stiglitz endogenous productivity effects in imperfectly competitive goods and 

services sectors, and that allows reproducing productivity gains that comes from trade liberalization 

when more varieties become available for buyers and thus they can chose products that more closely 

fit their needs (Jensen, Rutherford & Tarr, 2007).  

 Originally, the model was built to estimate the impact of a reduction in imports tariffs in 

commodity trade and a reduction in barriers on services faced by foreign suppliers. In this project, 

the application of the model is extended to analyze the impact of non-tariff barrier liberalization in 

commodity trade. Specifically, core NTMs on imports are analyzed in details.   

 Importance of non-tariff barrier reduction for overall process of Ukraine’s trade 

liberalization has been acknowledged in other studies including CEPS (2006), and CASE (2007). 

However, both studies focused on another aspect of trade liberalization, namely a liberalization of 

 
2 The model was developed in the framework of the project “Analysis of the Economic Impact of Ukraine’s 
WTO Accession” conducted by Copenhagen Economics, Denmark; Institute for East European Studies 
Munich, Germany; and Institute for Economic Research and Policy Consulting, Ukraine, in 2005 
(Copenhagen Economics et al., 2005). 
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non-tariff barriers on commodity exports, in particular exports to the EU, and ignored an impact of 

import non-tariff barriers liberalization. 

 In the study, several specific research tasks are solved. First, data set of core non-tariff 

barriers on imports in Ukraine is updated; frequency indices for NTMs are constructed and 

analyzed. It is quite a unique feature for NTMs studies, as often NTMs studies are suffering from the 

absence of reliable primary information about specific tariff lines affected by particular non-tariff 

measure, and duration of this impact. Second, inventory of non-tariff measures applied in Ukraine is 

transformed into ad-valorem equivalents. Third, the CGE simulation with the ad-valorem 

equivalents is run and, and results are analyzed.  Similar approach has been used in several recently 

published works including Chemnigii & Dessus (2008), Andriamananjara et al. (2004), and 

Philippidis & Sanjuan (2007). 

 There are several generally accepted methods of non-tariff barriers measurement: frequency 

(inventory) measures, price-wedge measures, quantity measures, survey-based measures, and 

measures derived from equilibrium models3. Among this variety, inventory measures are the most 

easy to collect and estimate, and they are widely used to review trade policies4. However, inventory 

indices do not have an ad valorem equivalent and therefore cannot distinguish the relative 

importance of NTMs. This makes them not very interesting, and of little value in CGE analysis. 

Thus, to get model-friendly measures, the second step is needed. The logical extension is to include 

inventory variables into regression using received coefficients to construct ad-valorem equivalents 

of the NTMs. The most recent and comprehensive study based on this approach is presented in the 

paper by Kee et al. (2006), and we used it in this project.   

   In the paper, we explore several possibilities of how NTMs on imports enter the CGE 

model. Ad-valorem equivalents are treated as additional import tariff, as exogenous ‘waste’ 

spending, and as a tax wedge on imports demanded by imperfectly competitive sectors.  Unlike in 

 
3 See, e.g., Baldwin (1989), Laird & Yeats (1990), Deardorff & Stern (1997), Behgin & Bureau (2001), 
Anderson & Wincoop (2004) for overviews and critique. 
4 See e.g. Clark (1992), Nogues et al. (1986), Daly & Kuwahara (1999, 2000) 
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the case with modeling barriers to foreign direct investments in business sectors (Rutherford & Tarr, 

2008; Copenhagen Economics et al, 2005), we assume no discrimination between domestic and 

foreign companies in the case they import any product. A unique source of discrimination is against 

imported product as such (a presence of the NTM), but not against legal entity that arranges import 

transaction. 

 We estimate that a liberalization of core NTMs on imports – a reduction of a protection level 

by half – results in welfare gains (measured as Hicksian equivalent variation) ranging from 0,40% to 

2.8% of Ukrainian consumption over medium-term horizon depending on the scenario specification. 

A relaxation of fixed capital stock assumption under comparative steady-state model specification 

provides much higher gains in 2.5% - 6.7% range. To understand the sources of these gains, we 

decomposed the impacts. In sector dimension, a liberalization of machine building restrictions is 

clearly the most beneficial for the country, even though the NTMs barrier faced by the sector is 

lower than in other sectors. Liberalization gains are much higher under the IRTS model specification 

rather than in the CRTS specification, pointing towards crucial importance of endogenous 

productivity effects for explanation of estimated welfare gains.     

 The rest of this paper is organized as follows. Brief literature review is presented in Section 

2. Then, in Section 3 the quantification of the core NTMs is discussed. The CGE model and the 

results are placed in Section 4 of the paper. Section 5 concludes.   

2. Literature review 

Modeling of the effects of the NTMs liberalization in the computable general equilibrium 

framework has been widely used as an important component of the overall analysis of trade 

liberalization. Harrison, Rutherford & Tarr (1997) modeled the reduction of export subsidies (via 

estimation of ad valorem equivalents of export subsidies and their subsequent reduction), and the 

removal of the Multifibre Arrangements in the framework of the assessment of the consequences of 

the WTO Uruguay Round. Studies of the welfare costs of quotas using the CGE were done by de 
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Melo & Tarr (1990), Lawrence & Eichengreen (1992), Minot & Goletti (1998), Bora et al. (2002), 

and Chemingui & Dessus (2008).  

 Alongside with studies focusing on specific NTMs, there have been works using ad valorem 

equivalents of aggregate estimates of non-tariff barriers as inputs into general equilibrium models. In 

particular, Andriamananjara et al. (2004) estimated the price-wedges for NTMs in several sectors 

and analyzed the global impact of their reduction. Authors used global ad-valorem equivalents 

estimated based on price data from Euromonitor and NTB coverage information provided by 

UNCTAD. In the study of the welfare effects of various MERCOSUR regional trade arrangements, 

including the FTAA and EU RTA, Philippidis & Sanjuan (2007) used gravity specification to 

calculate tariff-equivalent estimates of the non-tariff measures. These estimates were then put into a 

CGE model. Similarly, Fugazza & Maur (2008) used Kee et al. (2006) estimates of ad-valorem 

equivalents of the NTMs to assess welfare impact of their changes. 

In Ukraine, there were several studies using CGE framework for assessment of trade policy 

changes. One of the pioneering studies was the report by Brenton & Whalley (1999) aimed at 

evaluation of the economic impact of the establishment of the free trade area (FTA) between the EU 

and Ukraine. Authors applied a multi-country computable general equilibrium model with simplistic 

formulation of production with no intermediate inputs and factors of production. Pavel at el. (2004) 

employed a signle-country CGE model with the CRTS to provide an assessment of Ukraine’s WTO 

membership, focusing mostly on tariff liberalization and market access. The latter was modeled as 

exogenous improvement in export prices caused by reduction in trade restrictions in trade partners of 

Ukraine.  

The model developed by Copenhagen Economic et al (2005) for Ukraine has explicitly 

contained non-tariff barriers to foreign direct investments in business service sectors. The variable 

entered the model as a discriminatory ad valorem equivalent tax on foreign owned production, 

replicating the modeling approach used by Jensen, Rutherford & Tarr (2007) for Russia. Unlike 

other CGE models for Ukraine’s economy, this model allows for endogenous productivity gains for 

imperfectly competitive sectors within Dixit-Stiglitz framework. CASE (2007) model has also 
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features imperfectly competitive sectors, but within Cournot model with fixed conjectural variations, 

thus not employing the variety gains. 

CASE (2007) introduced several non-tariff measures in their model of Ukraine’s economy. 

In particular, border costs on exports were modeled as additional purchases of transport services. An 

existence of heterogeneous technical standards between the EU and Ukraine was treated as driving 

higher costs of production in each sector, and an elimination of this heterogeneity was modeled as 

export-improving change. Finally, barriers to foreign trade in services were considered as ‘additional 

purchases of value added in the amount equal to tariff equivalent to exporters’. 

CEPS (2006) updated the study conducted by Brenton & Whalley (1999). As before, the 

model did not distinguish between factors of production, and had no intermediate inputs. The 

economy was assumed to be producing at production possibility frontier so that it could only 

produce more of one good by producing less of another. Authors estimated ad-valorem equivalents 

of non-tariff measures using gravity model and assuming that NTMs were captured by coefficients 

of dummy variables for relevant country grouping (EU-15, CEEC, Ukraine, etc.). The change in 

NTMs was modeled as rise in Ukraine’s export share parameter to the EU in proportion to estimated 

ad-valorem equivalent of the NTMs (border costs). 

All abovementioned studies of trade liberalization in Ukraine showed that a reduction in 

protectionism is generally welfare improving. However, the sources of these welfare gains have 

been different. In particular, large welfare gains (4-6%) associated with institutional approximation 

declared by CEPS (2006) are derived from change in exogenous parameter. In contrast, Copenhagen 

Economic et al (2005) obtained the largest welfare gains from an elimination of barriers to the FDI 

in services, thanks to endogenous productivity effects within Dixit-Stiglitz framework.  

This project is aimed at further elaboration of Copenhagen Economic et al (2005) model to 

estimate a welfare impact of import-related non-tariff barriers liberalization in Ukraine.  The special 

attention is paid to contracting CRTS and IRTS specification of the model to identify productivity-

driven changes in the welfare associated with trade liberalization policy.  
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3. Quantification of Ukraine’s NTMs  

3.1. Review of import tariffs and core non-tariff measures applied in Ukraine 

3.1.1. Import tariffs 

Ukraine applies ‘most-favored nation’ (MFN) and ‘full’ import tariff rates.5 In addition, Ukraine 

signed the FTA agreements with all CIS countries6 and thus Ukraine applies zero tariff rates for the 

majority of categories of products7 imported from these countries. In fact, the most of Ukraine’s 

trade was conducted either within free-trade or MFN regimes even before the WTO accession. 

According to the State Committee of Statistics of Ukraine, in 2007 the share of imports from the CIS 

countries accounted for about 43% of Ukraine’s imports and the combined share of the EU, Turkey, 

USA, and China – the largest MFN partners of Ukraine was about 46%.  

 As shown on Figure 3.1, traditionally the highest import tariffs in Ukraine have been applied 

to agricultural products and food industry. The level of protection in food industry has exceeded the 

average level of imports tariffs in Ukraine by a factor of three or even six in selected years (Tables 

3.1 and 3.2). This high level of protection is achieved first of all by use of special and mixed tariff 

rates.  

 
5 “Full” tariff rates mean rate applied to trade flow from countries with which Ukraine has signed no MFN or 
FTA agreements.  
6 Ukraine has also signed FTA agreement with Macedonia. Under this agreement the most of products are 
traded under tariff quota provisions. 
7 Sugar, alcohol, skins and some other food products are frequently excluded from the FTAs with Ukraine. 
Also, the FTA agreements contain the clause regarding the exemption of the product from zero-tariff regime 
if the country-partner imposes an export duty on this product. This clause is of particular importance for trade 
with Russia as it tends to levy export duties on rather wide range of industrial products. 



Figure 3.1. MFN import tariffs by sectors in 1996 and in 2006, % 
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Source: Ukraine’s legislative database, authors’ estimates 

 The level of tariff protection of other sectors was always much lower. The zero tariffs for a 

long time have applied for products of extractive industry, but processed products – e.g. non-

metallic mineral goods – has enjoyed rather high tariff protection. Although average level of 

protection in machinery building has been rather low, especially after the year 2005 reform, there 

have been tariffs peaks for selected product categories. For instance, import tariffs on passenger cars 

were set at 25% in mid-2006, and reduced to 10% only after Ukraine’s WTO accession.  

Table 3.1. Import tariffs in 1996-2006, MFN, simple average, as of the beginning of the year, % 

SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a01 agriculture, hunting 9.4 21.1 22.6 26.4 23.4 27.6 31.0 44.6 41.4 41.5 22.2 
a02 forestry 4.1 11.5 10.9 2.4 2.4 3.3 2.6 2.9 2.8 2.9 1.3 
a03 fishing 5.5 24.0 25.3 30.4 20.1 30.3 17.4 13.6 19.8 15.3 2.6 
a04 mining of coal and peat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a05 production of 

hydrocarbons 13.1 13.1 13.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a06 production of non-energy 

materials 2.3 2.3 5.2 5.2 4.5 4.9 4.9 4.9 4.9 4.9 3.9 
a07 food-processing 22.7 36.7 46.5 54.7 60.1 66.8 66.9 68.4 64.5 61.6 26.9 
a08 textile and leather 11.0 13.1 14.6 18.6 17.0 8.0 7.2 7.0 6.9 6.8 6.2 
a09 wood, furniture, paper, 

publishing 3.8 4.2 6.5 7.2 7.3 8.1 8.2 8.2 8.2 8.1 3.1 
a10 production of coke 6.5 6.1 6.8 8.0 8.0 7.1 7.1 7.1 7.1 7.1 3.8 
a11 petroleum refineries 2.1 2.0 2.0 2.2 2.9 2.5 2.6 2.6 2.6 2.6 1.0 

 8
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SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a12 chemicals, rubber and 
plastic 5.6 5.9 5.8 7.6 6.8 6.6 6.0 6.9 6.7 6.6 5.3 

a13 non-metallic mineral 
products 6.8 6.7 10.2 11.8 11.7 11.5 11.5 11.5 11.5 11.4 8.0 

a14 metallurgy and metal 
processing 4.2 5.0 5.0 5.4 5.6 5.6 5.7 5.7 5.7 5.7 2.7 

a15 machinery and equipment 3.1 3.4 3.5 6.7 6.6 6.8 6.5 6.7 6.6 9.0 4.6 
a16 other products 10.1 10.3 10.5 12.5 12.1 12.8 12.8 14.3 13.0 14.0 7.2 
a17 electricity 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
 Total 8.0 10.4 11.3 14.1 13.6 12.0 11.7 12.3 12.0 12.5 7.2 

Source: Ukraine’s legislative database, authors’ estimates 

Note: Average tariffs were estimated ad-valorem tariffs rates and ad-valorem equivalents of specific and mixed tariffs rates. The ad-valorem 

equivalents were accessed for each year on the basis of annual average import unit value at the 6-digit HS level.  

 Full tariff rates had been always higher than MFN tariffs till the reform of the year 2005 than 

the majority of the full tariff rates were set equal to the corresponding MFN rates.  

Table 3.2. Import tariffs in 1996-2006, full rate, simple average, as of the beginning of the year, % 

SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a01 agriculture, hunting 17.5 23.2 43.5 50.5 43.4 49.9 52.0 68.4 63.3 64.1 23.5 
a02 forestry 9.0 13.5 15.8 4.9 4.8 7.2 5.4 5.8 5.6 5.9 1.3 
a03 fishing 12.0 25.6 43.7 48.8 26.4 55.3 24.4 19.5 28.4 23.0 2.6 
a04 mining of coal and peat 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 0.0 
a05 production of 

hydrocarbons 13.1 13.1 13.1 4.4 4.4 4.4 4.4 4.4 4.4 4.4 0.0 
a06 production of non-energy 

materials 6.4 6.4 8.8 8.8 7.7 7.9 7.9 7.9 7.9 7.9 3.9 
a07 food-processing 48.2 41.1 91.4 95.3 108.9 116.8 99.4 101.2 96.8 94.0 27.6 
a08 textile and leather 21.3 18.7 19.4 23.8 24.0 23.7 22.7 42.6 34.9 41.6 22.7 
a09 wood, furniture, paper, 

publishing 10.2 9.6 10.5 11.0 11.7 17.6 17.7 17.7 17.7 17.7 3.1 
a10 production of coke 11.3 11.3 11.3 11.3 11.3 15.3 15.3 15.3 15.3 15.3 3.7 
a11 petroleum refineries 7.5 7.5 7.5 7.4 7.9 7.5 7.8 7.8 7.8 7.8 1.0 
a12 chemicals, rubber and 

plastic 13.4 12.9 12.9 14.5 14.0 14.1 13.5 14.4 14.2 14.1 5.4 
a13 non-metallic mineral 

products 12.7 12.7 14.7 15.3 15.4 22.8 22.6 22.6 22.6 22.6 8.0 
a14 metallurgy and metal 

processing 9.6 9.8 9.9 10.3 10.7 11.9 12.1 12.1 12.1 12.1 2.7 
a15 machinery and equipment 14.8 14.4 14.5 15.6 15.7 14.4 14.1 14.4 14.3 16.6 4.6 
a16 other products 20.1 17.3 17.5 18.8 18.8 23.5 24.1 25.8 23.9 25.2 7.2 
a17 electricity 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 2.0 
 Total 19.0 18.5 22.7 24.5 23.9 26.7 25.4 33.9 30.8 33.9 12.8 

Source: Ukraine’s legislative database, authors’ estimates 

Note: Average tariffs were estimated ad-valorem tariffs rates and ad-valorem equivalents of specific and mixed tariffs rates. The ad-valorem 

equivalents were accessed for each year on the basis of annual average import unit value at the 6-digit HS level.  
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3.1.2. Non-tariff measures 

As not all NTMs are equally hurtful for foreign trade,8 in this study we focus on NTMs subcategory 

defined as intentionally trade-restrictive as opposed to measures that could be appropriate for safety 

and health reasons. These intentionally trade-restrictive measures are hereafter named “core” NTMs. 

They include price and quantity control measures such as licensing, quotas, minimum customs value 

controls, etc. 

Quotas 

The most classical quantitative restrictions – quotas – were scarcely applied in Ukraine to restrict 

imports in 1994-2006. The most important case of quotas on imports has been in food industry, 

namely quotas /prohibition on imports of sugar that was introduced by the law on state regulation of 

production and sales of sugar. Also, in 1997-2003 the Cabinet of Ministers had a right to set 

seasonal quotas on imports of certain agricultural products, but these quotas were never set. In 

addition, quotas were applied on selected products as an outcome of safeguard investigations.  

 As Table 3.3 shows import quotas took approximately 1% of tariff lines in food sector, and 

also were once set for 0.24% of tariff lines in wood and paper sector in 2002.   

Table 3.3. Import quotas (excl. safeguard measures) in 1996-2006, % of tariff lines 

SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a01 agriculture, hunting  0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a02 forestry    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a03 fishing    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a04 mining of coal and peat    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a05 production of hydrocarbons    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a06 production of non-energy 

materials 
   0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 

a07 food-processing    0.0    0.0  0.47  0.47  0.47  0.47  0.47   0.47   0.47  0.47  0.47 
a08 textile and leather    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a09 wood, furniture, paper, 

publishing 
   0.0    0.0    0.0    0.0    0.0    0.0  0.24     0.0     0.0    0.0    0.0 

a10 production of coke    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a11 petroleum refineries    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a12 chemicals, rubber and 

plastic 
   0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 

a13 non-metallic mineral 
products 

   0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 

a14 metallurgy and metal 
processing 

   0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 

a15 machinery and equipment    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 

                                                 
8 Laird S., Yeats A. (1990) Quantitative Methods for Trade-Barrier Analysis. The Macmillan Press Ltd. 
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SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a16 other products    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 
a17 electricity    0.0    0.0    0.0    0.0    0.0    0.0    0.0     0.0     0.0    0.0    0.0 

Source: Ukraine’s legislation database; author’s estimates 

Licenses 

Licensing has been much wider used in Ukraine than quotas. There are several large groups of 

products that are subject to import licensing. First, these are alcohol and tobacco products that are 

subject to licensing since 1996. It covers approximately 10-13% of tariff lines in food industry. 

Second, these is licensing of trade in ozone-destroying products or products that could potentially 

destroy it, and of imports of insecticides. These regulations result in rather high number of tariff 

lines under licensing for chemical industry and petroleum refineries sector. In addition, equipment 

that could be used to intercept communications and equipment that contain ozone-destroying 

substances are subject to licensing. That constitutes about 7% of tariff lines of machine building 

sector.  

 The peak of import licensing was achieved in 1998-1999 with 8.6% of total number of tariff 

lines subject to licensing when many chemical products including drugs were subject to this 

procedure. After 2000 the number of products subject to import licensing reduced to 4-5% of tariff 

lines and has fluctuated with this range. 

Table 3.4. Import licensing in 1996-2006, % of tariff lines 

SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a01 agriculture, hunting 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 
a02 forestry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a03 fishing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a04 mining of coal and peat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a05 production of hydrocarbons 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a06 production of non-energy 

materials 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a07 food-processing 11.5 11.5 11.6 11.5 11.6 11.6 11.5 11.5 10.6 10.5 12.8 
a08 textile and leather 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 
a09 wood, furniture, paper, 

publishing 0.0 0.0 0.0 0.0 0.0 0.9 0.4 0.6 0.6 0.6 0.6 
a10 production of coke 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a11 petroleum refineries 0.0 0.0 8.0 8.0 8.0 8.0 7.5 8.6 8.6 8.6 8.6 
a12 chemicals, rubber and plastic 7.6 7.4 18.2 35.0 36.0 8.4 8.3 8.3 9.5 10.2 10.1 
a13 non-metallic mineral products 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a14 metallurgy and metal processing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a15 machinery and equipment 0.3 0.5 4.5 7.6 7.6 7.2 6.8 6.8 6.8 6.8 6.4 
a16 other products 0.0 0.3 0.3 0.3 0.3 0.3 2.3 0.0 0.0 0.0 0.0 
a17 electricity 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

 Total 2.1 2.1 8.2 8.2 8.6 4.7 4.4 4.4 4.8 5.0 4.9 

Source: Ukraine’s legislation database; author’s estimates 

Weapon imports control 

Weapon import control was introduced in 1997 and persisted afterwards, gradually growing in tariff 

line coverage. The number of tariff lines subject to this type of control reached 2.3% in 2002 and 

stabilized at this level.  The regulation concerns mostly goods produced by chemical industry, 

machine building and sector ‘other products’.  

Table 3.5. Weapon imports control in 1996-2006, % of tariff lines 

SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a01 agriculture, hunting 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a02 forestry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a03 fishing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a04 mining of coal and peat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a05 production of hydrocarbons 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a06 production of non-energy 

materials 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 3.3 3.3 3.3 
a07 food-processing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a08 textile and leather 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a09 wood, furniture, paper, 

publishing 0.0 0.0 0.0 0.5 0.5 0.5 0.6 0.4 0.4 0.4 0.4 
a10 production of coke 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a11 petroleum refineries 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a12 chemicals, rubber and plastic 0.0 1.7 4.3 4.3 4.3 4.3 4.1 4.1 4.5 4.5 4.5 
a13 non-metallic mineral products 0.0 0.3 0.3 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0 
a14 metallurgy and metal 

processing 0.0 1.0 1.0 1.0 1.0 1.0 0.7 0.6 0.8 0.8 0.8 
a15 machinery and equipment 0.0 1.1 1.1 0.1 4.0 4.0 8.0 8.0 8.0 8.0 8.0 
a16 other products 0.0 0.0 0.0 5.6 5.6 5.6 10.0 10.0 10.0 10.0 10.0 
a17 electricity 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 Total 0.0 0.3 0.5 0.5 1.0 1.0 2.3 2.3 2.3 2.3 2.3 

Source: Ukraine’s legislation database; author’s estimates 

Minimum customs value  

Minimal customs value was introduced in the trade regime in late 1996-early 1997, then experienced 

rather expansion for couple years reaching 22% of tariff lines in food industry, and was completely 

eliminated in April 2000 in response to the international pressure.  

Table 3.6. Minimum customs value in 1996-2006, % of tariff lines 

SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a01 agriculture, hunting 0.0 0.0 7.0 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a02 forestry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a03 fishing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a04 mining of coal and peat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a05 production of hydrocarbons 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a06 production of non-energy 

materials 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a07 food-processing 0.0 3.0 22.0 22.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 
a08 textile and leather 0.0 0.0 13.5 16.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a09 wood, furniture, paper, 

publishing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a10 production of coke 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a11 petroleum refineries 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a12 chemicals, rubber and plastic 0.0 0.3 0.4 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.0 
a13 non-metallic mineral products 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a14 metallurgy and metal 

processing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a15 machinery and equipment 0.0 0.8 1.3 1.3 0.8 0.0 0.0 0.0 0.0 0.0 0.0 
a16 other products 0.0 0.0 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
a17 electricity 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 Total 0.0 0.2 2.7 2.9 0.2 0.0 0.0 0.0 0.0 0.0 0.0 

Source: Ukraine’s legislation database; author’s estimates 

3.1.3. Aggregate index of core non-tariff measures  

As discussed above, the core NTMs in Ukraine are concentrated in several sectors. In order to 

identify sectors that are most heavily exposed to core NTMs, for which the ad valorem equivalents 

of the core NTMs are to be estimated, we constructed aggregate measure of core NTMs: NTMs 

intensity index ( NTMI ) that was already applied to measure the level of non-tariff protection in 

Ukraine for World Bank (2004).  

The NTMI shows the percentage of cases when the pre-selected NTMs are actually applied to 

the given number of tariff lines: 

1 1 100

N J

ij
i j

NTM
NTMI

J N
= =

⎛ ⎞
⎜ ⎟
⎜ ⎟= ⋅
⎜ ⎟⋅
⎜ ⎟
⎝ ⎠

∑∑
,  

where ijNTM  is a dummy variable that takes a value of unity if the j  type of the NTMs is applied 

to the tariff line i  and zero otherwise. As before, N  is a total number of considered tariff lines, 

1,...,i N= , and J is a total numbers of considered types of the NTMs, 1,...,j J= . This index 

indicates the percentage of used capacity for the non-tariff protection in the country. While 

freaquence index equal to 100 means that each tariff line is subject to at least one types of the 

NTMs, while the 100NTMI =  means that that each considered type of the NTMs is applied to each 
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tariff line. Also, if the 1 100NTMI
J

> ⋅ , it means that there are at least one tariff line that is subject to 

more than one type of the NTMs. 

Table 3.7 shows, that there are four sectors in Ukraine where the most of core NTMs are 

concentrated. These sectors are: food industry (A07), petroleum refineries (A11), chemicals (A12), 

and machine building (A15). Thus we proceed with the estimation of the ad-valorem equivalents for 

core NTMs in these sectors. 

Table 3.7. Core NTMs intensity index for 1996-2006 

SAM 
code 

industry 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

a01 agriculture, hunting 0 0 2 2 0 0 0 0 0 0 0 
a02 forestry 0 0 0 0 0 0 0 0 0 0 0 
a03 fishing 0 0 0 0 0 0 0 0 0 0 0 
a04 mining of coal and peat 0 0 0 0 0 0 0 0 0 0 0 
a05 production of hydrocarbons 0 0 0 0 0 0 0 0 0 0 0 
a06 production of non-energy 

materials 0 0 0 0 0 0 0 0 0 0 0 
a07 food-processing 2 2 7 7 3 2 2 2 2 2 2 
a08 textile and leather 0 0 3 4 0 0 0 0 0 0 0 
a09 wood, furniture, paper, 

publishing 0 0 0 0 0 1 1 0 0 0 0 
a10 production of coke 0 0 0 0 0 0 0 0 0 0 0 
a11 petroleum refineries 0 0 7 7 7 7 7 7 7 7 7 
a12 chemicals, rubber and plastic 3 3 9 9 9 4 3 3 4 4 4 
a13 non-metallic mineral products 0 0 0 0 0 0 0 0 0 0 0 
a14 metallurgy and metal 

processing 0 0 0 0 0 0 0 0 0 0 0 
a15 machinery and equipment 0 0 3 2 3 2 4 4 4 3 3 
a16 other products 0 0 1 1 1 1 1 0 0 0 0 
a17 electricity 0 0 0 0 0 0 0 0 0 0 0 

Source: Ukraine’s legislation database; author’s estimates 

3.2. Econometric estimation 

3.2.1. Methodology  

To construct ad-valorem equivalents of the NTMs, we follow the methodology applied by Kee et al. 

(2006). In this seminal paper, it was proposed to estimate ad-valorem equivalents of the NTMs in two 

steps. First, the impact of the NTMs on imports was estimated with basic regression as the following:  

( ), , , , , ,log log log log 1k NTM
n c n k c n c n c n c n c n c

k
m C NTM tα α β ε µ⎡ ⎤ ⎡ ⎤= + + + + +⎣ ⎦⎣ ⎦∑   

  (1) 
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where ,n cm  is the import value of a good n in a country c; nα are product dummies that capture any good 

specific effect; k
cC  are k variables that provide country characteristics, and gravity type variables. 

,n cCore  is a dummy variable indicating the presence of a core NTB; ,n ct is the ad-valorem tariff on a 

good n in a country c; ,n cε is the import demand elasticity; and ,n cµ  is an i.i.d. error term.  

To avoid the endogeneity problem of tariffs with respect to non-tariff measures, Kee et al (2006) 

moved tariffs’ component of the equation (1) to the left-hand-side using pre-estimated import demand 

elasticity estimated in Kee et al (2004). In addition, Kee et al (2006) introduced the interaction terms 

between the NTMs variable and the country-specific characteristics variable to ensure sufficient 

variation of the NTMs variable. Thus, the equation (1) is transformed into the following:  

( ), , , , ,log log 1
n

k NTM k k
n c n c n c n k c n c n c n c

k k

m t C C NTMε α α β β µ⎛ ⎞− + = + + + +⎜ ⎟
⎝ ⎠

∑ ∑    (2) 

Since core NTMs variable in Kee et al (2006) was a binary variable, their estimation followed 

Heckman two-stage treatment effect procedure. Next, the ad-valorem equivalents of the NTMs were 

received by differentiating the equation (1) with the respect to ,n cCore , so that the ad-valorem equivalent 

is a ratio of the  ,
Core
n cβ  to ,n cε  assuming than the trade protection variable is continuous or  ,( 1)

Core
n ceβ −  if 

the respective variable is binary.  

 , , , ,
. . .

., , ,

log log log
log log log

NTM
n c n c n c n cNTM NTM

n c n c n c
n cn c n c n c

d q d q d p
ave ave

d NTM d p d NTM
β

ε
ε

⎡ ⎤ ⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦ ⎣ ⎦= = ⇒ =
⎡ ⎤ ⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦ ⎣ ⎦

 (3) 

 

In the project, we used the equation (2) as a basis, but we estimate it not for the separate product 

categories as in Kee et al. (2006), but for sectors so that we can match obtained ad-valorem equivalents 

with social accounting matrix structure. To conduct sector estimates we used pool least squares method 

with white correction to mitigate the bias introduced by the movement of the tariff variable to the left-

hand side of the equation. 
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3.2.2. Data and results of the estimations  

In this project, we use data on Ukraine’s import flows from up to 220 countries for the period from 1996 

till 2006 at 6-digit HS classification level of disaggregation. The source for trade data is UN Commodity 

Trade database. Following Kee et al. (2006), to avoid sample bias since if , 0n cm =  then ,log( )n cm  is not 

defined we added 1 to all ,n cm  values which are measured in current US dollars.  

Variables characterizing countries like GDP in current US dollars and in PPP terms, agricultural 

land, gross fixed capital formation and labour force were taken from WDI database. Distance 

information was assembled using Google Maps Distance Calculator at 

HTUhttp://www.daftlogic.com/projects-google-maps-distance-calculator.htmUTH.  

Tariff data at the same level of precision as trade flows (6-digit HS) were derived from the 

Customs Tariff of Ukraine, with specific and mixed tariff rates converted into ad-valorem tariff 

equivalents on the basis of import unit value for correspondent product categories. In econometric 

estimates it was taken into account that Ukraine uses ‘free-trade’, MFN or ‘full-tariff-rate’ trade regimes 

for imports from different trade partners. Import tariffs are presented in Section 3.1.1 of this paper. 

Information on core non-tariff measures was derived from Ukraine’s legislation. The NTMs 

were initially collected at 10-digit HS level using frequency-index approach (i.e. the presence of any 

particular NTMs was marked as 1 and 0 otherwise). For each NTM the 10-digit information was then 

aggregated for the 6-digit level using simple averages, and then the NTMI was constructed for core 

NTMs. Further discussion of the separate types of the NTMs and the NTMI is in Sections 3.1.2-3.1.6. 

Results of the econometric estimates for the four SAM sectors with a considerable presence of 

the core NTMs are presented in Table 3.8. Final equation form largly replicates the equation (2) from 

Kee et al. (2006), but with several modifications. First, as it was said above, we used pooled regression 

instead of cross-section estimates conducted by Kee et al. (2006). Second, the most of countries’ 

characteristics variables except for the GDP did not enter the final equations due to variables’ statistical 

insignificance in the most of specifications. Instead, lagged import term was introduced.   

Table 3.8. Results for four SAM sectors 
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Dependant variable: log IMP – ε  log (1+TAR) 

 Food-processing 
(A07) 

Petroleum 
refineries (A11) 

Chemical, rubber 
and plastics (A12) 

Machinery and 
equipment (A15) 

log IMP(-1) 0.61367 
(0.00) 

0.73175 
 (0.00) 

0.70761 
(0.00) 

0.64502 
(0.00) 

log (GDP_PPP) 0.12332 
(0.00) 

0.17099 
(0.00) 

0.15388  
(0.00) 

0.23521 
(0.00) 

log DIS -0.22995 
(0.00) 

-0.44378 
(0.00) 

-0.35989  
(0.00) 

-0.57892 
(0.00) 

log (1+Core_NTM_index) -3.05212 
(0.00) 

-12.91984 
(0.00) 

-5.73768 
(0.00) 

-10.48074 
(0.00) 

log (1+Core_NTM_index)* 
(GDP_PPP) 

0.13609 
(0.00) 

0.51522 
(0.00) 

0.22402  
(0.00) 

0.39961 
(0.00) 

     
No. of pooled observations 65956 5125 207056 339645 
No. of cross-sections 6099 470 18871 30989 
RP

2
P
 0.3942 0.5706 0.52332 0.47145 

Source: authors’ estimate 

Notes: p-values are in parentheses; 1.06ε = is taken from Kee et al. (2004) as median import demand elasticity for Ukraine  

As can been seem from Table 3.8, all variables have expected sign and are statistically 

significant. In particular, it shows that higher level of the NTMs protection results in slower imports 

development, thus protecting domestic market against foreign competition. 

Next, we proceed with the estimation of ad-valorem equivalent of the core NTM index following 

the methodology described in Section 3.2.1, namely in equation (3). The estimated equivalents are 

presented in Table 3.9.  

Table 3.9. Ad-valorem equivalents for the core NTMs for four SAM sectors, % 

Food-processing 
(A07) 

Petroleum refineries 
(A11) 

Chemical, rubber 
and plastics (A12) 

Machinery and 
equipment (A15) 

2.9 12.2 5.4 9.9 

Source: authors’ estimate 

4. The CGE modeling and results  

4.1. Construction of the dataset for the CGE model for Ukraine 

The CGE model is based on the social accounting matrix (SAM) for Ukraine with base year 2006. 

The SAM predominantly relies on information provided by the State Statistics Committee of 

Ukraine, in particular input-output tables in consumer and basic prices, matrices for imports, trade 

and transportation margins, and for taxes and subsidies. Also, the National Accounts for Ukraine for 
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2006 were used to calculate the transfers between institutional agents in the SAM. The aggregate 

SAM is presented in Table 4.1. The disaggregated SAM includes 38 sectors of the economy.  

Table 4.1. Aggregate social accounting matrix (SAM) for Ukraine with base year 2006, UAH m 
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accounts/transactions   a b c d e f g h Total 

Activities a   1308232             1308232 

Commodities b 817595     324556 100350 134085 655 253707 1630948 

Factors c 470667             2682 473349 

Households d     464373 0 99990     5522 569885 

Government e 19970 53516 8976 131140 0     -471 213131 

Savings-investments f       114189 12791     7760 134740 

changes in inventories g           655     655 

Rest of the World h   269200   0 0 0     269200 

Total   1308232 1630948 473349 569885 213131 134740 655 269200   

Source: State Statistics Committee of Ukraine, constructed by authors 

In addition to the SAM, the CGE model uses the following statistical information:  

• Structure of exports and imports by sectors and eleven countries and regions (Russia, rest of 

the CIS, EU-15, new EU member states (NMS) - 5 (Poland, Hungary, Czech Republic, 

Slovakia, Slovenia), Baltic countries, NMS-2 (Cyprus and Malta), other Europe (other 

European countries that are not members of the EU), Africa, Asia, America (both North and 

South), and ROW). For commodities, the shares are estimated on the basis of trade flows 

reported in UN ComTrade database at 6-digit HS level mapped into SAM sectors using the 

concordance between HS and ISIC codes. For services, the shares are estimated on the basis 

of information about trade in services provided by the State Statistics Committee of Ukraine;  

• Ad valorem equivalents of import tariffs for 2006. The applied tariff rates are taken from the 

Customs Tariff of Ukraine, and then the ad-valorem equivalents (AVE) are estimated for 

specific and mixed tariffs rates using import flow information for the year 2006. These AVE 

of tariffs (HS) are mapped into SAM sectors using the concordance tables between HS and 

ISIC codes;  



 19

• Shares of labor remuneration per sector and skill level for 2006 derived on the basis of 

information regarding employment by education and wage levels provided by the State 

Statistics Committee of Ukraine.  

The CGE model for Ukraine is realized in GAMS/MPSGE software.  

4.2. Model structure: overview 

The model used in the study is the model developed in the framework of the project “Analysis of the 

Economic Impact of Ukraine’s WTO Accession” conducted by Copenhagen Economics, Denmark; 

Institute for East European Studies Munich, Germany; and Institute for Economic Research and 

Policy Consulting, Ukraine, in 2005 (Copenhagen Economics et al., 2005). This model is, in its turn, 

heavily based on the model developed by Jensen, Rutherford & Tarr (2007) for analysis of the WTO 

membership impact on Russia’s economy. Below we provide an overview of the model, whereas its 

detailed discussion is presented in Copenhagen Economics et al. (2005). 

The Uproduction sideU of the economy is summarized in 38 sectors following Ukraine’s input-

output data. Production in each sector requires the use of intermediate inputs of goods and services 

as well as primary factors capital and labor, the latter distinguished by two skill levels. With the 

exemption of the capital stock in coal mining and energy transit pipelines, all production factors are 

assumed perfectly mobile. This assumption implies that the results of the model present the 

economic adjustments to the shock over medium-term horizon. 

Aggregate output can either be exported to several different regions or sold on domestic 

markets. Together with imports from all trade partners, it forms the total aggregate of goods and 

services available for domestic consumption. 

To sufficiently reflect the technical characteristics of Ukraine’s economy production is 

divided into perfectly and imperfectly competitive sectors following Jensen, Rutherford & Tarr 

(2007). Each sector of the Ukrainian economy belongs to one of three distinct categories:  
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− competitive goods and services sectors where production takes place under constant 

returns to scale and prices equal marginal costs with zero profits;  

− goods-producing sectors with production under increasing returns to scale and 

imperfect competition, and  

− imperfectly competitive services sectors where production takes place under 

increasing returns to scale.  

The distribution of SAM sectors among categories in presented in Table 4.2.  

Table 4.2. Sector categories 

SAM code and description 
1.     Sectors with constant returns to scale: 
 A01 Agriculture, hunting 
 A02 Forestry 
 A03 Fishery 
 A04 Mining of coal and peat 
 A05 Production of hydrocarbons 
 A06 Production of non-energy materials 
 A10 Manufacture of coke products 
 A16 Other production 
 A17 Electric energy and heat supply 
 A18 Gas supply 
 A20 Water supply 
 A21 Construction 
 A22 Trade 
 A23 Hotels and Restaurants 
 A27 Real estate transactions 
 A28 Renting 
 A30 Research and development 
 A31 Services to legal entities 
 A32 Public administration 
 A33 Education 
 A34 Health care and social assistance 
 A35 Sewage, cleaning of streets and refuse disposal 
 A36 Social activities 
 A37 Recreational activities 
 A38 Other activities 
2.     Goods-producing sectors with increasing returns to scale: 
 A07 Food Processing 
 A08 Textile and leather 
 A09 Wood working, pulp and paper industry, publishing 
 A11 Petroleum refinement 
 A12 Manufacture of chemicals, rubber and plastic products 
 A13 Manufacture of other non-metallic mineral products 
 A14 Metallurgy and metal processing 
 A15 Manufacture of machinery and equipment 
3.     Service sectors with increasing returns to scale and multinational presence: 
 A24 Transport (excluding transit pipelines) 
 A25 Telecommunications 
 A26 Financial intermediation 
 A29 Information activities 

Source: Ukraine model (Copenhagen Economics et al., 2005) 
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For the imperfectly competitive goods and services sectors, the model applies Chamberlinian 

large group monopolistic competition within a Dixit-Stiglitz framework, resulting in constant mark-

ups over marginal costs. Firms set prices such that their marginal costs equal marginal revenues and 

free entry implies zero profits. Individual firms regard themselves as too small to influence the 

composite price in their group. Moreover, the composition of fixed and marginal costs is identical 

for all firms producing goods or services under increasing returns to scale, leading to constant output 

per firm for all firm types. As the number of firms in a sector increases, the larger number of 

available varieties means that output can be more efficiently put to use in the economy. This implies 

that the effective cost function for users of these goods and services declines in the number of total 

firms in the industry. Following Jensen, Rutherford & Tarr (2007), there is a one to one 

correspondence between firms and their differentiated varieties, i.e., each firm is assumed to 

produce one single variety. 

On the consumption side, the model distinguishes between public, investment and 

intermediate consumption as well as final household consumption. Contrary to Copenhagen 

Economics et al. (2005), the project models features one representative household instead of four 

different types of households embedded in the original model. Among other incomes, households 

get all rents in the economy, generated by tax wedges in imperfectly competitive sectors. 

Consumers treat imported and domestically produced goods as imperfect substitutes while 

producers regard sales on domestic markets or exports as imperfect alternatives (Armington (1969) 

assumption). Exports and imports are disaggregated into different trading partners and modeled with 

constant elasticities of transformation and substitution. Direct taxes/subsidies are modeled as sector-

specific taxes/subsidies on the use of primary input factors. Indirect taxes/subsidies are modeled as a 

commodity specific tax on private (household) and investment demand. Import tariffs are 

commodity- and region-specific and apply for all imports. 

The government receives income from public capital endowments and collects a variety of 

taxes. These taxes and the associated ad-valorem rates include taxes on output, taxes on intermediate 

inputs, tariffs, taxes on public demand, taxes on investment demand, taxes on exports, and taxes on 
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consumption. Total government revenue is used for public investments and the provision of public 

goods. The balanced budget is achieved via lump-sum transfers from households in the case the state 

revenues reduce. 

The model uses two closure procedures. First, on the macro economy level, total investments 

must equal the sum of depreciation, public and private savings and the current account balance. 

Second, on the government level, fiscal revenue from various direct and indirect taxes must increase 

to offset the lost revenue from tariff reduction in any counterfactual in which tariffs are reduced. In 

other words, there is an equal government yield constraint. This is achieved through adjustment of 

the level of lump sum transfers to households. 

The steady state formulation of the model developed by Copenhagen Economics et al. (2005) 

allows for an analysis of potential long run gains by allowing the capital stock to adjust to new 

steady state equilibrium. This adjustment is driven by the assumption that investors demand a fixed 

rate of return on investment. In the model, the rate of return on investment is defined as the rental 

rate on capital divided by the cost of producing a unit of the capital good. The implication is that if a 

policy change results in an increase in the rate of return on capital (relative to the cost of 

investment), investors will respond by increasing investment and thereby expanding the capital 

stock. The increase in the capital stock will lead to a fall in the rental rate on capital. Investors will 

keep investing, and expanding the capital stock, until the rental rate on capital has fallen to a level 

where the rate of return on investment is back to its initial level.  

Results using the comparative steady state formulation are normally considered as upper 

bound estimates (if the capital stock increases). The reason is that the steady state calculation 

ignores the foregone consumption required to obtain the larger capital stock. However, Rutherford 

and Tarr (2002) show that a fully dynamic model with similar features (and that takes into account 

foregone consumption) can produce welfare gains of the same magnitude as comparative steady 

state results. 
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4.3. Introduction of the NTMs in the model and scenarios 

Non-tariff measures can be introduced differently in a CGE model depending on the nature of these 

measures and on data availability.9 In this project, we consider several ways of plugging the ad-

valorem equivalents of the NTMs in the model namely: 

1) ad-valorem equivalents of the core NTMs modeled as additional import duties (Scenario A). 

In this case, the NTMs enter the model as duties levied by the state on imports so that 

revenues are captured by the state and then transferred to households. The advantage of this 

approach is that it allows taking into account various fees received by the state, e.g. license 

fees. However, it seems rather unlikely that the entire NTMs costs could be captured as state 

revenues;  

2) ad-valorem equivalents of the core NTMs modeled as waste border costs (Scenario B). In 

this case, we consider the NTM costs are exogenous, and thus rent is not captured by any 

economic agent within the country. The example of such costs could be time losses 

associated with NTMs. According to IFC (2007), regulatory system in Ukraine remains 

insufficiently reformed establishing high time burden on entrepreneurs. In this case, the 

reduction of the NTMs is modeled as exogenous reduction of import price; 

3) ad-valorem equivalents of the core NTMs modeled as tax paid by foreign and domestic 

owned firms in Dixit-Stiglitz sectors on imports (Scenario C). This approach is similar to 

those used by Rutherford & Tarr (2008). In the latter study, non-tariff barriers against foreign 

direct investments in business sectors in Russia are modeled as discriminatory ad-valorem 

tax on foreign owned firms. Rent generated by non-tariff barrier tax is transferred to 

households.  

 
9 See for instance Harrison, Rutherford & Tarr (1993, 1997), de Melo & Tarr (1990), Lawrence & 
Eichengreen (1992), Minot & Goletti (1998), Bora et al. (2002), Ghosh & Rao (2005), Chemingui & Dessus 
(2008), Philippidis & Sanjuan (2007), Andriamananjara et al. (2004), Gaitan & Lucke (2007), and Fugazza & 
Maur (2008). 
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For all three scenarios discussed above, a counterfactual experiment is a half-reduction of 

applied NTM rate presented in Table 3.9.  

4.4 Discussion of results and sensitivity analysis 

4.4.1. Aggregate effects  

Aggregate effects of counterfactual experiments for all three scenarios are presented in Table 4.3. As 

shown, a half-reduction of core NTMs on imports could bring considerable welfare gains, although 

the impact will significantly depend on how the core NTMs is treated. In particular, Scenario A 

(NTMs as import duties) would result in lower welfare increase (+0.4% over the medium-term 

horizon in static formulation) as compared with other two scenarios. The reduction of exogenous 

waste costs would give the largest welfare effect in static formulation (+2.8%) as compared to 

+0.6% gains generated by endogenous productivity improvements against the reduction of tax 

wedge on imports in Scenario C.  

Simulation of long-run effects that allows capital stock to adjust to a new equilibrium level 

(comparative steady state formulation of the model) produces additional welfare gains. This could 

be treated as an upper bound estimate in the consumption gains as explained in Jensen, Rutherford, 

& Tarr (2004).  Under this model formulation, given the fall in the cost of producing the capital 

good, the owners of the capital increase their investment and the capital stock expands until the 

return on capital falls enough so that the rate of return on investment returns to its initial long run 

equilibrium level. Under the steady-state formulation, the welfare effects of Scenarios B are the 

largest followed by scenarios A and C.  

Table 4.3. Economy-wide effects of the liberalization of the NTMs, % cumulative change 

 Scenario A Scenario B Scenario C 
 static steady 

state 
static steady 

state 
static steady 

state 
Aggregate welfare       
Change in welfare 0,4 2,5 2,8 6,7 0,6 3,9 
       
Trade       
Change in imports 1,2 3,2 0,2 3,7 2,0 5,2 
Change in exports 1,2 3,2 0,2 3,7 2,0 5,1 
Change in the shadow price of 0,3 0,8 0,4 1,4 0,4 1,3 
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foreign exchange 
       
Returns to mobile factors        
Change in the unskilled real wage 0,9 3,5 1,4 6,2 1,5 5,6 
Change in the skilled real wage 0,9 3,3 1,6 6,0 1,5 5,2 
Change in the rental return to capital 0,9 -0,6 1,8 -0,8 1,3 -0,9 
       
Factor adjustments        
Unskilled labor adjustment 0,4 0,7 0,9 1,5 0,6 1,1 
Skilled labor adjustment 0,2 0,6 0,4 1,1 0,4 1,0 
Capital adjustment 0,2  0,4 0,1 0,3  
       
Capital in steady state        
Capital stock change  4,0  7,4  6,4 

Source: Ukraine model, authors’ estimates 

 The gains from the NTM liberalizations come for several reasons. First, the NTMs 

liberalization leads to improved domestic resource allocation so that more internationally 

competitive sectors increase production, attracting resources from other sectors. In addition, higher 

import variety will result in sectors modernization boosting Ukraine’s productivity, while the 

reduction in waste border costs will allow better use of available resources. The large welfare effects 

of waste elimination are driven by exogenous character of the shock, as waste eliminations means no 

lost in rent for any economic agent in the model. 

How does these results compare with other trade liberalization studies and in particular with the 

results of the modeling of the NTMs liberalization? Gaitan & Lucke (2007) found that liberalization 

of the NTBs for Syria modeled as tariff equivalents will result in +0.48% welfare gains. This figure 

is very close to the result that we get in Scenario A and C. Chemingui & Dessus (2008) simulation 

of quotas elimination produced +1.6% gains in GDP. Also, Fugazza and Maur (2008) found that 

assuming ‘sand-in-the-wheels’ approach the elimination of the NTMs would produce from 0.6% to 

6.1% gains in equivalent variation (EV) measured as the percentage of GDP for different countries 

and regions. It is interesting to note that high EV gains are typical for emerging countries frequently 

characterized by high levels of bureaucracy and corruption (as it is also the case for Ukraine), and 

thus could be compared with scenario B. 

The welfare gains associated with liberalization of import-related non-tariff barriers are lower 

than those that are obtained from reduction in service sector barriers by Copenhagen Economic et al. 
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(2005) for Ukraine. The latter is equal to 2.2% increase in welfare over medium-term horizon. 

Likely, it is explained by different production structures in IRTS sectors producing goods and 

producing services in the model. In particular, for goods no specific production factors have been 

introduced, so acquiring of additional import varieties have required similar costs for all users. 

Table 4.4. Welfare impact of NTMs reform, CRTS vs. IRTS formulation, % cumulative change 

Scenario   Welfare changes 
Scenario A: NTM as import duty CRTS static  0.1 
  steady state 0.7 
 IRTS  static  0.4 
  steady state  2.5 
Scenario B: NTM as waste border costs CRTS static  2.1 
  steady state 3.3 
 IRTS  static  2.8 
  steady state  6.7 
Scenario C: NTM as tax on Dixit-Stiglitz sectors CRTS static  Na 
  steady state Na 
 IRTS  static  0.6 
  steady state  3.9 

Source: Ukraine model, authors’ estimates 

If we assume the constant returns to scale in all sectors of the economy, the estimated welfare 

gains are lower both in static and in steady state formulations of the model (Table 4.4). Similar to 

Rutherford & Tarr (2008), our results show that the presence of imperfectly competitive sectors into 

the model and thus simulation of endogenous productivity effects are important for explaining 

estimated welfare gains from the NTM liberalization.   

4.4.2. Sector decomposition of core NTMs liberalization 

To identify the sectors, in which the liberalisation of the core NTMs would result in the largest 

welfare gains, we conducted piecemeal (sector-by-sector) analysis of the NTMs liberalisation for 

each of three scenarios. The results of this exercise are presented in Table 4.5. As shown, the largest 

gains are derived from the reduction in of the NTMs in machine building (A15). It is largely 

explained by the fact that machinery and equipment constitute one of the largest shares of Ukraine’s 

imports, and here the gains from increased import variety could be the largest thanks to technology 

modernisation effect of machinery imports that boost Ukraine’s productivity. 
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Table 4.5. Welfare impact of NTMs reform: sector decomposition, % cumulative change 

Returns to 
scale 

Scenario  Total A07 A11 A12 A15 

CRTS Scenario A static 0.12 0.01 0.03 0.01 0.07 
  steady state 0.74 0.01 0.10 0.05 0.58 
 Scenario B static 2.15 0.08 0.35 0.33 1.36 
  steady state 3.28 0.08 0.48 0.41 2.28 
IRTS Scenario A static 0.40 0.01 0.05 0.04 0.29 
  steady state 2.48 0.02 0.26 0.24 1.95 
 Scenario B static 2.78 0.11 0.36 0.40 1.90 
  steady state 6.67 0.15 0.75 0.78 4.94 
 Scenario C static 0.64 0.02 0.08 0.07 0.46 
  steady state 3.91 0.04 0.41 0.37 3.09 

Source: Ukraine model, authors’ estimates 

4.4.3. Sector-level results 

As discussed in Jensen, Rutherford & Tarr (2007), sector impact of trade barriers liberalization 

result in the immediate import-stimulating impact for previously protected sectors that in turn causes 

the increase in price of foreign exchange (real depreciation effect) that induces the increase in 

exports and the decreases imports until equilibrium is achieved. A new equilibrium in the economy 

thus implies the changes in output, exports and imports of not only sectors that experienced the 

direct impact of trade liberalization, but also distributes over other sectors of the economy. Specific 

sector effects depend on sector production structure, namely importance of imported intermediate 

inputs, sector export intensity, and initial level of protection in the sector.  

Below we present the sector impact of the core NTMs liberalisation in line with Scenarios A, 

B and C for output produced for supply on domestic market, exports, and imports (see Tables 4.6-

4.8). As shown, all four sectors that experience the reduction in their protection level (food industry, 

petroleum refinement, chemical industry, and machine building) face higher competitive pressure 

thanks to increased imports. As a result of higher imports, some sectors reduce their production 

oriented on domestic market in a static model formulation. However, all four sectors will increase 

production in comparative steady state formulation of the model.  
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Table 4.6. Sector effects of the NTMs liberalization, Scenario A, IRTS, % cumulative change  

   domestic output exports  imports  
  static steady 

state 
static steady 

state 
static steady 

state 
Agriculture, hunting a01 -0,1 3,0 -0,6 8,1 0,2 0,1 
Forestry a02 0,3 1,0 -1,2 -5,3 1,2 5,1 
Fishery a03 0,5 3,1 1,4 6,0 -0,1 1,5 
Coal and peat a04 -1,1 -0,6 -1,3 -5,4 -1,0 2,4 
Hydrocarbons a05 -0,3 -0,5 -0,4 -3,6 -0,3 1,5 
Non-energy materials a06 -1,5 0,0 -0,7 2,3 -1,9 -1,3 
Food-processing a07 -0,1 2,1 0,2 4,5 0,7 2,6 
Textile and leather a08 -1,1 2,6 -2,4 4,1 -0,3 2,3 
Wood working, pulp and paper industry, publishing a09 0,4 1,7 1,2 1,1 0,3 1,8 
Coke products a10 -1,7 -0,8 -2,3 -3,3 -1,3 0,7 
Petroleum refinement a11 -0,8 0,8 -0,8 0,4 3,2 5,0 
Chemicals, rubber and plastic products a12 0,0 1,9 5,5 8,4 2,2 4,0 
Other non-metallic mineral products a13 0,0 2,0 0,3 2,6 -0,1 2,0 
Metallurgy and metal processing a14 -0,9 0,2 -2,9 -2,3 0,9 2,9 
Machinery and equipment a15 2,2 4,4 15,6 17,3 2,9 5,3 
Other production a16 0,0 1,3 0,4 1,7 -0,3 1,1 
Electric energy a17 -0,1 1,4 -1,3 -1,4   
Gas supply a18 0,1 1,6 -1,2 -1,9   
Heat supply a19 0,2 1,5 -0,5 -0,5   
Water supply a20 0,0 1,5 -1,5 -1,4   
Construction a21 0,0 3,9 0,5 4,7 -0,2 3,5 
Trade a22 0,4 2,8 -0,9 3,7   
Hotels and restaurants a23 -0,6 3,1 -3,4 6,0 1,1 1,5 
Transport a24 0,2 1,8 -0,7 -0,5 0,6 2,5 
Telecommunication a25 0,7 3,2 1,2 5,7 0,6 2,4 
Financial intermediation a26 0,4 2,6 -2,2 0,4 1,2 3,0 
Real estate transactions a27 0,0 2,3 -1,7 3,8   
Renting a28 0,4 2,5 -1,6 5,7   
Informatisation activities a29 0,4 3,4 0,0 5,4 0,5 2,2 
Research and development a30 0,3 1,6 -0,9 -2,8 1,0 4,4 
Services to legal entities a31 0,4 2,7 -0,5 0,4 1,0 4,1 
Public administration a32 0,0 -0,2 -2,2 -7,1 1,3 4,2 
Education a33 -0,2 -0,3 -2,6 -7,1 1,3 4,0 
Health care and social assistance a34 0,0 0,3 -1,2 -4,1 0,8 3,0 
Sewage, cleaning of streets and refuse disposal a35 0,2 1,7 0,2 0,1   
Social activities a36 -0,2 0,6     
Recreational, entertainment, cultural and sporting 
activities 

a37 -0,3 0,8 -2,6 -1,8 1,0 2,4 

Other activities a38 -0,2 1,8 -2,0 3,6 0,9 0,7 

Source: Ukraine model, authors’ estimates  
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Table 4.7. Sector effects of the NTMs liberalization, Scenario B, IRTS, % cumulative change  

   domestic output 
  

exports 
  

imports 
  

  static steady 
state 

static steady 
state 

static steady 
state 

Agriculture, hunting a01 1,2 6,9 -1,0 15,1 2,5 2,3 
Forestry a02 0,3 1,7 -3,0 -10,0 2,4 9,4 
Fishery a03 2,6 7,4 3,4 11,9 2,0 4,9 
Coal and peat a04 -3,1 -2,3 -3,1 -10,4 -3,1 3,0 
Hydrocarbons a05 -0,7 -0,9 -0,7 -6,5 -0,7 2,6 
Non-energy materials a06 -4,9 -2,3 -4,9 0,4 -4,9 -3,8 
Food-processing a07 1,1 5,2 0,0 7,9 1,3 4,7 
Textile and leather a08 -2,4 4,2 -6,7 4,6 0,5 5,1 
Wood working, pulp and paper industry, publishing a09 0,9 3,2 1,2 0,9 0,8 3,6 
Coke products a10 -5,3 -3,9 -6,5 -8,4 -4,6 -1,1 
Petroleum refinement a11 -1,2 1,7 -1,3 0,8 -1,2 1,9 
Chemicals, rubber and plastic products a12 -0,5 2,9 6,5 11,9 1,0 4,2 
Other non-metallic mineral products a13 -0,4 3,4 -0,5 3,6 -0,3 3,3 
Metallurgy and metal processing a14 -3,5 -1,7 -8,0 -7,1 0,2 3,7 
Machinery and equipment a15 3,7 7,7 25,2 28,3 -0,2 4,0 
Other production a16 0,1 2,5 0,3 2,4 -0,1 2,6 
Electric energy a17 -0,8 1,9 -3,2 -3,4   
Gas supply a18 0,1 2,8 -2,6 -3,9   
Heat supply a19 1,3 3,7 -0,2 -0,3   
Water supply a20 0,6 3,3 -2,6 -2,5   
Construction a21 0,1 7,3 0,1 7,8 0,0 7,0 
Trade a22 1,5 5,9 -1,8 6,6   
Hotels and restaurants a23 -0,5 6,4 -6,4 10,4 3,3 4,0 
Transport a24 0,4 3,4 -2,4 -1,9 1,5 5,0 
Telecommunication a25 2,3 6,8 1,5 9,8 2,5 5,8 
Financial intermediation a26 0,9 5,0 -4,5 -0,1 2,5 5,9 
Real estate transactions a27 1,1 5,2 -3,0 7,1   
Renting a28 1,0 4,9 -3,8 9,5   
Informatisation activities a29 1,0 6,5 -0,8 9,1 1,3 4,6 
Research and development a30 0,4 2,8 -2,5 -5,8 2,2 8,4 
Services to legal entities a31 0,9 5,2 -1,3 0,4 2,3 8,2 
Public administration a32 -0,1 -0,3 -4,3 -12,8 2,6 8,0 
Education a33 0,0 -0,2 -4,6 -12,4 2,9 8,0 
Health care and social assistance a34 0,4 0,8 -2,4 -7,5 2,0 6,1 
Sewage, cleaning of streets and refuse disposal a35 0,9 3,6 0,2 0,0   
Social activities a36 1,7 3,3     
Recreational, entertainment, cultural and sporting 
activities 

a37 
0,3 2,4 -4,3 -2,9 3,2 5,8 

Other activities a38 0,1 3,7 -4,1 5,9 2,8 2,4 

Source: Ukraine model, authors’ estimates  
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Table 4.8. Sector effects of the NTMs liberalization, Scenario C, IRTS, % cumulative change  

   domestic output 
  

exports 
  

imports 
  

  static steady 
state 

static steady 
state 

static steady 
state 

Agriculture, hunting a01 -0,1 4,7 -1,0 12,8 0,4 0,2 
Forestry a02 0,4 1,6 -2,2 -8,3 2,0 8,1 
Fishery a03 0,8 4,9 2,2 9,4 -0,1 2,3 
Coal and peat a04 -1,8 -1,1 -2,1 -8,5 -1,7 3,7 
Hydrocarbons a05 -0,5 -0,8 -0,6 -5,6 -0,5 2,3 
Non-energy materials a06 -2,5 -0,2 -1,5 3,3 -3,1 -2,1 
Food-processing a07 -0,2 3,3 0,2 7,1 1,2 4,0 
Textile and leather a08 -1,8 4,0 -4,0 6,2 -0,5 3,5 
Wood working, pulp and paper industry, publishing a09 0,7 2,6 1,7 1,5 0,4 2,8 
Coke products a10 -2,9 -1,6 -3,9 -5,5 -2,3 0,9 
Petroleum refinement a11 -1,3 1,2 -1,3 0,5 5,0 7,9 
Chemicals, rubber and plastic products a12 0,0 3,0 8,4 13,3 3,5 6,4 
Other non-metallic mineral products a13 0,0 3,2 0,4 3,9 -0,1 3,1 
Metallurgy and metal processing a14 -1,5 0,2 -4,9 -4,0 1,6 4,7 
Machinery and equipment a15 3,8 7,3 26,7 29,4 4,9 8,8 
Other production a16 -0,1 2,0 0,6 2,5 -0,5 1,8 
Electric energy a17 -0,2 2,1 -2,1 -2,3   
Gas supply a18 0,2 2,5 -2,0 -3,0   
Heat supply a19 0,3 2,4 -0,8 -0,9   
Water supply a20 0,0 2,4 -2,4 -2,3   
Construction a21 0,0 6,3 0,7 7,3 -0,4 5,6 
Trade a22 0,7 4,4 -1,5 5,8   
Hotels and restaurants a23 -0,9 5,0 -5,3 9,4 1,8 2,4 
Transport a24 0,4 2,9 -1,3 -0,9 1,0 3,9 
Telecommunication a25 1,2 5,1 1,7 8,9 1,0 3,8 
Financial intermediation a26 0,7 4,2 -3,4 0,5 1,9 4,8 
Real estate transactions a27 0,0 3,6 -2,7 6,0   
Renting a28 0,6 4,0 -2,5 9,0   
Informatisation activities a29 0,7 5,4 -0,1 8,5 0,8 3,6 
Research and development a30 0,5 2,6 -1,6 -4,5 1,7 7,1 
Services to legal entities a31 0,7 4,4 -0,9 0,6 1,6 6,7 
Public administration a32 0,0 -0,3 -3,5 -11,0 2,1 6,8 
Education a33 -0,3 -0,5 -4,2 -11,0 2,1 6,5 
Health care and social assistance a34 0,1 0,4 -2,1 -6,6 1,4 4,9 
Sewage, cleaning of streets and refuse disposal a35 0,3 2,6 0,2 0,1   
Social activities a36 -0,3 1,0     
Recreational, entertainment, cultural and sporting 
activities 

a37 
-0,5 1,3 -4,1 -2,9 1,7 3,9 

Other activities a38 -0,3 2,8 -3,2 5,6 1,5 1,1 

Source: Ukraine model, authors’ estimates  
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4.4.4. Piecemeal sensitivity analysis  

Definite the results of the modeling depend on the value of key parameters (elasticities). To check 

how the obtained welfare effects vary depending on the changes in parameters of the model we 

conduct piecemeal sensitivity analysis, the results of which are presented in Table 4.9. Here, we 

change the value of one parameter (increase or decrease it in comparison with baseline value) 

keeping the rest of the parameters unchanged.  

Table 4.9. Piecemeal sensitivity analysis – welfare effects*  
 
Parameter Parameter value Scenario A Scenario B Scenario C 
 L B H L B H L B H L B H 
esubs 0.5 1.25 2.0 0.35 0.40 0.46 2.68 2.78 2.91 0.56 0.64 0.76 
esub 2.0 3.0 4.0 0.78 0.40 0.29 3.76 2.78 2.48 1.30 0.64 0.45 
sigmadm 2.0 3.0 4.0 0.40 0.40 0.40 2.77 2.78 2.78 0.64 0.64 0.64 
esubt 0.0 0.0 0.25 0.40 0.40 0.50 2.78 2.78 2.96 0.64 0.64 0.80 
esubc 0.5 1.0 1.5 0.34 0.40 0.46 2.66 2.78 2.89 0.55 0.64 0.73 
eta_dx 3.0 5.0 7.0 0.30 0.40 0.50 2.60 2.78 2.99 0.48 0.64 0.83 
etaf 10 15 20 0.39 0.40 0.40 2.76 2.78 2.79 0.63 0.64 0.65 

Source: authors’ estimates 

Note: * Hicksian equivalent variation as a percentage of the value of consumption in the benchmark equilibrium in Scenario C. 

Key: 
Parameter Baseline 

value 
Description 

esubs 1.25 Elasticity between value-added and business services 
esub 3 Elasticity of substitution between firm varieties in imperfectly competitive sectors 
sigmadm 3 Armington elasticity of substitution between imports and domestic goods in perfectly 

competitive sectors 
esubt 0 Elasticity of substitution between value added/business services aggregate and other 

intermediate inputs 
esubc 1 Elasticity of substitution in consumer demand 
eta_dx 5 Elasticity of transformation between exports and domestic production 
etaf 15 Elasticity of multinational service firm supply with respect to price of output 
 

There are several parameters, the change in which would result in noticeable change in the welfare 

effects. The largest changes are caused by the elasticity of substitution between firm varieties in 

imperfectly competitive sectors (esub). Lower values of this elasticity mean that consumers and 

firms value an additional variety more highly. Therefore, when the Dixit-Stiglitz elasticity is lower 

an additional variety adds more to welfare, all other things equal.  

 At the same time, contrary to service-oriented studies (Copenhagen Economics et al, 2005; 

Jensen, Rutherford & Tarr, 2007), changes in elasticity of multinational service firm supply with 

respect to price of output (etaf) have minor impact on welfare in this study. It is likely explained by 
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several things including an absence of no specific production factor in DS commodity sectors, and 

limited spillover effect on business services from shock to commodity sectors.  

In general, piecemeal sensitivity check confirmed a robustness of model results with respect 

to changes in elasticity levels. In any case, the NTMs liberalization remains welfare improving. 

Hence, while it is possible to questions to some extent the precision of the estimates, it does not 

support concerns that the results might contain significant biases.  

 

5. Conclusions   

Ukraine’s integration in the world economy makes political discussions over the role of the non-

tariff measures and the effects of their liberalization quite acute. Thus, the aim of the project was to 

assess the level of the hard-core non-tariff protectionism in the country and to estimate the welfare 

impact of NTMs liberalization so that to equip Ukraine’s policy makers with economically sound 

information about potential consequences of their policy decisions.  

 The research found that although the level of the core non-tariff protectionism increased in 

Ukraine over 1996-2006, it is now on the downward trend, recently amplified by the WTO 

accession. The peak of core non-tariff protectionism was registered in the late 1990th with the 

introduction of minimum custom values and sharp increase in the number of products subject to 

licensing. Though, since early 2000th the frequency of the core NTMs considerably reduced. We 

have identified four sectors that currently face rather high level of the core NTMs. These sectors are 

food industry, petroleum refinement, chemical industry, and machine building. We estimated ad-

valorem equivalents for the core NTMs in these sectors, and then plugged these data into the CGE 

model of Ukraine.  

The welfare gains resulted from the elimination of the core NMTs range from +0.4% to 

+2.8% gains in welfare in a static model formulation, and higher increase in steady state model. It 

was shown that the CRTS formulation of the model significantly reduces welfare gains both in static 

and in steady state, confirming initial hypothesis about the importance of productivity gains 

generated within Dixit-Stiglitz framework. 
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The piecemeal sector-by-sector analysis shown that the largest welfare gains will be 

achieved, if the core NTMs in machine building sector are reduced.  
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