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ABSTRACT 

This paper explores the quantitative effects of trade liberalization envisioned in a Transatlantic 
Trade and Investment Partnership (TTIP) between the United States and the European Union. 
We use a quantitative trade model that, in contrast to other works, features consumptive and 
productive uses of land and we allow for labor mobility and a spatial equilibrium. Our 
calibration draws mainly on the World Input Output Database (WIOD). The eventual outcome 
of the negotiations is uncertain. Tariffs in EU-US-trade are already very low, however, so that 
an agreement will have a major impact only by eliminating non-tariff barriers. These are 
extremely hard to quantify. We address these uncertainties by considering a corridor of trade 
liberalization paths and by providing numerous robustness checks. Even with ambitious 
liberalization, real income gains within a TTIP are in the range of up to 0.46% for most countries. 
The effect on outside countries is typically negative, yet even smaller. Taking land into account 
scales down the welfare effects strongly. Interestingly, we find that all German counties derive 
unambiguous welfare gains even though the model allows for negative terms-of-trade effects. 
Our analysis also implies that in order to arrive at the same welfare gains as under a TTIP, a 
multilateral liberalization would have to be much more ambitious for the US than for the EU. 

JEL-Classification:  F11, F16, R12, R13 

Keywords: international trade and trade policy, factor mobility, intermediate inputs, 
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1 Introduction 

The prospect of a Transatlantic Trade and Investment Partnership (TTIP) between the United 

States and the European Union has sparked controversial debates since the negotiations started 

in the summer of 2013 (Bhagwati 2013). Progress at the negotiating table was limited even after 

15 rounds of negotiations conducted until October 2016. The year 2016 saw rising resistance 

against a TTIP in a number of EU-countries and opposition against trade deals from the 

contenders in the run-up for the American elections, notably so from the candidate elected to 

be the new president. Political observers conjectured already before these elections that a TTIP 

would not be concluded for years to come.1  

Despite the uncertainties thrown up by these developments it is important to understand what 

is at stake in such a trade deal. A TTIP would be of paramount importance for the global 

economy as it involves economies accounting for almost one half of global value added and 

one third of world trade (Hamilton and Quinlan 2014). Moreover, proposals for a Free Trade 

Area spanning the Atlantic Ocean are recurring time and again ever since they were launched 

in the 1990’s (see Langhammer et al. 2002). 

This paper explores the quantitative effects of transatlantic trade liberalization on welfare and 

its constituent parts (wages, prices and land rents) in the countries of the European Union, the 

United States and third countries. We also look at how regions in Germany would be affected. 

What distinguishes our analysis from other works addressing TTIP is the spatial perspective: 

we use a simple quantitative spatial trade model where land has both consumption and 

production value and where labor mobility is allowed for. More specifically, we complement 

the trade analysis with a scenario where labor is mobile between the countries of the EU and 

within Germany (between German counties). This regional approach ties up our analysis with 

current research on within-country effects of shifts in the global economy.2 

The debate around TTIP involved several issues and it is important to clarify at the outset to 

which of these our analysis speaks and which of these are not addressed in this paper. 

                                                 
1 See the coverage in the Economist April 30, 2016 (‘Trading Places’) and September 15, 2016 (‘Why Germans 
are protesting free trade’), December 10, 2016, ‘Dealing with Donald’) and July 8, 2017 (‘The German Problem’). 
President Trump’s trade agenda is still not well-defined. He pulled his country out of the Trans-Pacific Partnership 
(TPP) with 11 countries around the Pacific Rim and he also reinforced his critique of the North-American Free 
Trade Agreement. Transatlantic trade has not been fraught with similar allegations of unfair competition from his 
part as those that he levied against China or Mexico, except for recent attacks concerning the German trade surplus. 
Industry organizations such as the German American Chamber of Commerce continue to lobby strongly for a TTIP 
and its leading members are reported to deem the prospect of a continuation of the TTIP-talks ‘fairly optimistic’ 
and the German Chancellor Angela Merkel has recently voiced calls to re-launch TTIP-negotiations (see 
Frankfurter Allgemeine Zeitung, December 7, 2016 and June 27, 2017). 
2 See e.g. Autor et al. (2013) and Caliendo et al. (2015). 
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One issue is that such bilateral agreements may have negative effects on outsiders and 

undermine the global trading system (Bagwell et al. 2016; Bhagwati et al. 2014). Our 

quantitative analysis identifies locations that are potential winners or losers from transatlantic 

trade liberalization, we have nothing to say concerning any broader systemic effects, however.  

Another key issue concerns the fact that tariffs prevailing in EU-US trade are already very low 

(on average less than 3% for manufactures and slightly more for agricultural products). Hence, 

any significant liberalization has to tackle non-tariff barriers, thus involving steps towards ‘deep 

integration’ (Lawrence 1996) in fields such as product and production standards, environmental 

regulation, health and safety, labor standards, cultural diversity and investor state dispute 

settlement procedures. Regulations in these fields reflect a variety of concerns which may range 

from pure protectionism to entirely legitimate non-protectionist domestic policies which accord 

with WTO-law if exerted non-discriminatorily. We do not contribute to the analysis of the 

economic foundation and the trade and welfare effects of domestic policies and regulations that 

are chosen by the EU or the US for non-protectionist motives such as market failures due to 

externalities, market power, or asymmetric information.3  Neither do we contribute to the 

extraordinary difficult quantification of such non-tariff trade barriers. 

We deal with the reduction of non-tariff barriers by considering a wide range of conceivable 

trade liberalization scenarios. This strategy allows us to circumvent the quantification issue and 

also to cope with the fact that the specific provisions that a TTIP might eventually entail are 

highly uncertain.4 We proceed by presuming that the trade frictions and regulations to be 

reduced and/or harmonized are quantitatively reflected in our corridor of trade liberalization 

paths. Technically, we make the use of the ‘exact hat algebra’ developed by Dekle et al. (2007) 

to get rid of many exogenous parameters which will enter only indirectly through their effect 

on the observed ex-ante values of equilibrium variables (Costinot and Rodríguez-Clare 2014). 

Most importantly in the context of TTIP, we do not need the bilateral trade cost matrix and 

hence, we do not have to quantify tariff equivalents of the pre-existing non-tariff barriers, a task 

that has led to widely differing results (cf. section 3.4). Instead, our strategy is to assume that 

these parameters rationalize the observed ex-ante trade flows so that the data are exactly 

                                                 
3 We have contributed to this research elsewhere with analyses e.g. of the causes and effects of subsidies to market 
entry (Pflüger and Südekum 2013), the trade and welfare effects of environmental policies (Pflüger 2001) and the 
taxation of international trade (Haufler and Pflüger 2004, 2007). 
4 The EU commission has started to publish summaries of the negotiation rounds in the fall of 2014 and has made 
its original proposal text available as well (see http://ec.europa.eu/trade/policy/in-focus/ttip/ for both). However, 
while the summary notes remain very general, the EU’s proposal does obviously not allow to infer the rules of the 
final text. The consolidated chapters remain confidential to the general public. 
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generated by our model. Hence, the model’s fit with the data is due to calibration and not an 

empirical “test” of the model.5  

Our quantitative spatial trade model builds on Eaton and Kortum (2002), Redding (2014; 2016) 

and Caliendo and Parro (2015), see section 2, and for its calibration we draw predominantly on 

the World Input Output Database (WIOD) described in Timmer et al. (2015; 2016), see section 

3. The model is static, so that our estimates do not comprise effects associated with capital 

accumulation or dynamic growth effects. We deal with aggregate trade imbalances by assuming 

that these are kept at their initial levels.6 The model does not feature multinational firms. Hence, 

our analysis does not embrace welfare effects associated with FDI.7 The perspective of the 

proximity-concentration tradeoff (Brainard 1997) implies that a TTIP’s focus on trade 

liberalization shifts the odds in favor of the trade channel, however. We abstract from tariff 

revenues on the grounds that if TTIP is to achieve significant liberalization it would primarily 

have to involve non-tariff barriers but also because it allows us to avoid specifying how the loss 

in the budget of the EU induced by falling tariff incomes would affect individual member states. 

Our analysis thus captures the efficiency gains (the removal of production and consumption 

distortions) associated with the reduction of both non-tariff and tariff barriers but neglects that 

tariff income falls with the elimination of the remaining tariff barriers. 

We focus on symmetric trade liberalization. To prevent that trade is subsidized in any sector 

we estimate an upper threshold for the symmetric liberalization which we calculate at 9.97 %, 

see section 3.8 To assume symmetric liberalization is arbitrary, of course. Our methodology 

allows us to address any liberalization scenario, however. We therefore also perform a large set 

of robustness checks which involve asymmetric liberalization paths in accordance with bottom-

up and top-down estimates of the outcomes of the EU-US trade talks found in the literature and 

we also consider possible spillovers of TTIP to other countries (cf. section 3.4).  

We explore both a ‘pure trade effect’, which assumes that labor is immobile across locations 

and a ‘labor mobility regime’ within Germany and across the member countries of the European 

Union. Our results can be summarized as follows.  

                                                 
5 See Redding and Rossi-Hansberg (2016) for a lucid discussion of the issue of connecting (quantitative spatial) 
models with the data. 
6 An alternative is to assume that part of the income that derives from the use of land and structures is distributed 
to a national portfolio and distributed across regions to match regional trade imbalances (e.g. Caliendo et al. 2014). 
7 An emergent literature introduces multinationals into quantitative trade models, see e.g. Ramondo and Rodríguez-
Clare (2013), Arkolakis et al. (2014), Ramondo et al. (2014) and Alviarez (2015). 
8 We take such a scenario as extreme since we view many of the prevailing non-tariff trade barriers in EU-US trade 
as grounded in legitimate domestic concerns such as those we have already alluded to. 
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First, starting with the pure trade effect, even with an extreme trade barrier reduction of 9.97% 

between the US and the EU, real income gains are in the range of up to 0.46% for most TTIP-

countries. Welfare effects in third countries such as China, Switzerland, Norway, Russia, Korea 

and Taiwan are negative but typically small. The strongest winners and losers exhibit the closest 

ex-ante connections with the US or the EU as measured by initial spending shares, which, even 

in our age of globalization are small. 

Second, the welfare gains associated with transatlantic trade liberalization are overestimated in 

the order of 10% if the consumptive use of land is not taken into account, since housing is 

intrinsically non-tradable and of considerable quantitative importance in spending. 

Third, industry effects (measured by production values) are small in most parts of the EU and 

in the US. In Germany, machinery, transport equipment and wholesale obtain a small boost, 

telecommunications and transport activities shrink slightly. Ireland is an exception both in terms 

of the strong aggregate welfare gains and also in terms of the predicted industry effects which 

imply that the financial sector, telecommunications, and chemical and pharmaceutical products 

obtain a strong boost. Robustness checks reveal that the Irish results largely hinge on 

liberalizing trade in services and the financial sector. 

Fourth, despite their heterogeneity all German counties win even before allowing for labor 

mobility (which equalizes welfare). This also holds true for asymmetric liberalization scenarios 

and is remarkable, because our model allows for negative welfare effects associated with terms-

of-trade movements which work through wage adjustments across locations. The fear that TTIP 

might only benefit already rich German counties at the cost of poorer ones is thus not backed. 

Yet even in our ambitious scenario the potential gains are limited to between 0.31% and 0.71% 

of real income. With labor mobility within Germany, these welfare effects level out at 0.46%.  

Fifth, a long-run scenario of perfect population mobility within the EU predicts migration flows 

from Eastern Europe into Ireland, Luxemburg and, to a lesser extent, into Belgium, the 

Netherlands, Great Britain, and Malta. As a result of extreme trade liberalization, real income 

gains among EU members would be at a joint level of 0.32%. The bulk of the adjustment to 

such a spatial equilibrium within the EU would take place through the adjustment of land prices.  

Finally, we find that a multilateral reduction of trade barriers in the range of 0.5% to 1% would 

be enough for the EU to achieve the same welfare gains as in our most ambitious TTIP scenario. 

For the US this would require a decrease in multilateral barriers of 2.5% to 3.%, however. This 

finding points to the importance of Bhagwati’s (1994) prediction that a ‘hegemonic power’ is 
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likely to gain more by bargaining sequentially than simultaneously and it provides one 

explanation why the US favors preferential liberalization. 

Relation to the previous literature. Our analysis is related to the growing literature on new 

quantitative trade modelling which has provided momentous stimuli to the research pertaining 

to the quantification of the gains from trade and the consequences of the globalization, more 

general, see Costinot and Rodríguez-Clare (2014) for a survey. These new models have solid, 

yet possibly different, micro-foundations (spanning from perfect competition to monopolistic 

competition), which give rise to common gravity-type macro-level predictions for bilateral 

trade flows as a function of bilateral trade costs. We build on the Ricardian tradition established 

by Eaton and Kortum (2002) and generalized by Redding (2016) to comprehend factor mobility 

and by Caliendo and Parro (2015) to comprise an arbitrary number of heterogeneous interlinked 

industries. These new quantitative models have been applied to trade policy issues, recently. 

Important examples are Ossa (2014), addressing optimal tariffs in a world-wide trade war, 

Redding (2014), studying the trade integration between the United States and Canada, Costinot 

and Rodríguez-Clare (2014), providing estimates of trade integration for OECD countries, and 

Caliendo and Parro (2015), examining the trade integration between the United States and 

Mexico in the wake of the establishment of NAFTA. Our model bears close resemblance with 

the model developed in Caliendo et al. (2014) who, in studying labor elasticities across US 

states, also allow for labor mobility. However, they abstract from all international economic 

interactions.9 Moreover, in conspicuous contrast to both Caliendo et al. (2014) and Caliendo 

and Parro (2015), we take into account that land is not only used in production but also in 

consumption, a difference that has strong significance for the quantitative results.10 We are the 

first to explore trade liberalization under a TTIP in a model which jointly considers input-output 

linkages, land for consumption and production and labor mobility.  

Our paper also relates to the literature which has provided estimates of the economic effects of 

a transatlantic trade and investment partnership. Francois et al. (2013) set up a multi-region, 

multi-sector global computable general equilibrium (CGE) model which, in most sectors, 

assumes perfect competition, imposes the Armington assumption, and in some heavy 

manufacturing sectors allows for imperfect and monopolistic competition. In addition to 

looking at static effects, longer-run impacts of trade through investment effects on capital stocks 

                                                 
9 A minor difference is that in our model, contrary to Caliendo et al. (2014), the continuum of varieties produced 
in each sector enters consumer’s utility rather than final goods production. Specifically, we extend the two sector 
framework (manufacturing and agriculture) of Michaels et al. (2012) to an arbitrary number of sectors. 
10 Pflüger and Tabuchi (2011) highlight the role of land for consumption and production from a new economic 
geography perspective building on Helpman (1998), see also Fujita and Thisse (2013). 
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are also considered. The data on non-tariff barriers are drawn from Ecorys (2009). Fontagné et 

al. (2013) base their computations on MIRAGE, another computable general equilibrium for 

the world economy developed by CEPII. This model differs in some choices from Francois et 

al. (2013) but it also features multiple industries and it also relies on the Armington assumption. 

Egger et al. (2015) complement the use of similar computational methods with econometric 

techniques to establish a potential TTIP shock. The work by Felbermayr et al. (2015; 2013) and 

Aichele et al. (2016) is closest to our approach. Felbermayr et al. (2015; 2013) use a structurally 

estimated single-sector general equilibrium model in the tradition of Helpman and Krugman 

(2005). The strategy pursued in Felbermayr et al. (2015; 2013) differs from the computable 

general equilibrium tradition in that the parameters of the model are estimated on those data 

that the model has to replicate in the baseline equilibrium without drawing on the method 

established by Dekle et al. (2007). Aichele et al. (2016), in contrast, draw on this methodology, 

using a model in tradition of Eaton and Kortum (2002) and Caliendo and Parro (2015). We 

revisit some of these analyses in our robustness checks. The key difference between these works 

and our analysis is that we include land both as a factor of production and as a consumption 

good (land for housing) and in that we take a regional perspective, allowing for labor mobility 

and a spatial equilibrium. 

The structure of our paper is as follows. Chapter 2 sets up the model. Chapter 3 characterizes 

our empirical methodology and the data. Chapter 4 proceeds to our empirical analyses. Chapter 

5 offers some final remarks. 

2 The model 

The setup. Our analysis builds on Redding’s (2014; 2016) extension of Eaton and Kortum 

(2002) which features the use of land for consumption and labor mobility. We consider two 

production factors, labor and land. Final goods and intermediate goods are traded at a cost 

between all locations and labor is mobile between subgroups of all locations. We extend 

Redding’s framework to comprise an arbitrary number of heterogeneous industries (sectors) 

similar to Caliendo and Parro (2015). 

The economy consists of  locations, indexed by ,  or . Each location is endowed with an 

exogenous quality-adjusted amount of land and structures . The amount of labor  available 

at location  is either exogenously given or emerges endogenously in a subset of locations 

among which labor is mobile. Land and labor are used to produce a continuum of differentiated 

goods in each of  industries (sectors) indexed by  or . All locations can trade with each other 
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subject to iceberg trade costs so that 1 units of a good produced in industry  in location 

 have to be shipped in order for one unit to arrive at location . We assume that goods trade 

within a location is costless, 1. Workers are perfectly mobile between sectors at any 

location.  

This framework flexibly allows for internal and external geographies at different levels. Subsets 

of locations, ⊂ 	 , will be called countries and/or country groups and indexed by . Such 

spatial entities are exogenously endowed with a measure of ¯  workers who supply 1 unit of 

labor each and workers are assumed to be mobile (in the long-run) within such spatial entities 

but not across them. In a spatial equilibrium, real wages are equalized across locations of a 

spatial entity and ¯ ∑ ∈ .11 

Preferences. Preferences of the representative consumer in location  are defined over the 

consumption of goods  and the residential use of land  and take the Cobb-Douglas form:  

    , 0 1   (1) 

The consumption aggregate  is defined over the consumption of the outputs of 1…  

industries ( ) and is also assumed to be of Cobb-Douglas form 

   ∏ ,  0 1, ∑ 1  (2) 

where  are the constant consumption shares on industries . Each industry offers a 

continuum of varieties ∈ 0,1  which enter preferences according to a constant elasticity of 

substitution function 

     1   (3) 

where  is location ’s consumption of variety  produced in industry  and  denotes 

the (constant) within-industry elasticity of substitution between any two varieties. The 

assumption of a continuum of varieties within each sector ensures that each individual good 

and producer are of zero weight within the economy.  

Production. Production of each variety  within any industry  and at any location  takes 

place with constant returns to scale and under perfect competition combining labor, land and 

all available varieties of outputs as intermediate inputs. Locations and industries differ in terms 

                                                 
11 Land is important for the spatial equilibrium. An inflow of workers into a location bids up land prices and it also 
drives down the marginal product of labor and, hence, the wage. Clearly, in practice, there are further dispersion 
forces (e.g. consumptive or productive amenities) from which we abstract to keep the analysis simple. 
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of their input mix and their productivities , however. We follow Eaton and Kortum 

(2002) by assuming that productivities are drawn independently from location and industry 

specific Fréchet distributions with cumulative density functions given by  

         (4) 

where  is a scale parameter which determines average productivity and the shape parameter 

 controls the dispersion of productivities across goods within each sector , with a bigger  

implying less variability. Taking iceberg costs 1 into account, the cost to a consumer in 

location  of buying one unit of  in sector  from a producer in location  is thus 

     ,     (5) 

where  are the costs of an input bundle given by 

  ,  0 1, 0 1  (6) 

with ,  and  being the wage rate, the rental rate of land, and the industry specific index 

of intermediate input prices in , respectively, and where  and  are the exogenous cost 

shares of labor and land. 

Expenditure shares and price indices. Consumers and producers treat goods as homogeneous 

and consequentially source each good from the location that provides it at the lowest price. 

Hence,  

  ; 1…   1…    (7) 

Using equilibrium prices and the properties of the Fréchet distribution as in Eaton and Kortum 

(2002), the share of expenditure of location  in industry  on varieties produced in  is 

    
∑

     (8) 

where, by construction, ∑ 1. The implied perfect CES price index  for industry 

aggregates (subutility)  is 

    ∑     (9) 

where ≡  and ∙  denotes the gamma function and where we assume that 

1 . The Cobb-Douglas price index for overall consumption is: 

     ∏      (10) 
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Finally, we allow for the intermediate goods mix used by firms to differ from the mix used in 

consumption and to vary across industries and regions. Hence, the intermediate goods price 

index  of industry  in location  can be written as 

   ∏ ,  	0 1,   ∑ 1  (11)  

where  is the share of industry  in the input mix of industry  in location . 

Income and land rents. We follow Redding (2016) by assuming that a location's land rent is 

evenly distributed among that location's consumers. Hence, with  denoting expenditure per 

capita in , that location’s total expenditure is 

   1 ∑   (12) 

where  is the total revenue of industry  firms in location 	and  a fixed transfer 

accounting for the location's trade deficit (surplus if negative). 12 The first term on the right 

hand side (RHS) is labor income from production and the two following terms are the incomes 

from expenditures on residential land use and from commercial land use, respectively. Since 

labor costs are a constant share  of revenue in each industry, 

     ∑ ,    (13) 

we can rewrite total expenditure as: 

     
∑

     (14) 

Goods market clearing commands that the sum of spending from all locations on goods 

produced in location  and industry  must equal that industry’s revenue. Using eq. (14) this 

yields: 

 ∑ ∑ 1   (15) 

where the term in parenthesis represents the combined consumption and intermediate demand 

of location  for industry  goods. 

Land market clearing requires that for any location  total rent income must equal total 

spending on land: 

    1 ∑  

                                                 
12 Notice that while we keep the overall bilateral trade deficits exogenously fixed, the sectoral bilateral trade 
deficits are endogenously determined in the model. 
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This together with eq. (14) allows to write a location's rental rate of land in terms of its 

endogenously determined revenues, as well as its exogenously given trade deficit and supply 

of land: 

    
∑ 	

    (16) 

Labor mobility. Corresponding to utility function (1), the welfare of a worker residing in 

location , is given by her real income  

           (17) 

The mobility of labor across locations within a spatial entity  ensures that real incomes are 

equalized (whilst the immobility of workers across spatial entities implies that real incomes can 

differ across countries). Hence, there is a common utility level  which pertains across 

locations within spatial entity . Using income per capita from eq. (14) and the rental rate of 

land from eq. (16) we can solve for the population in location  in terms of the endogenously 

determined revenues, price indices, and common utility level, as well as the exogenously given 

trade deficit and housing supply: 

   
∑

∑
	

 , ∀	 ∈  (18) 

General equilibrium. The general equilibrium of the model can be represented by the 

following system of four equations which jointly determines for all locations  the set of 

industry revenues , price indices , each location’s sectoral trade shares  and the 

population shares in each location, ≡ ⁄ : 

         
∑

    

   ∑      

 ∑ ∑ 1   

  

∑

∑
	

∑
∑

∑
	

∈

    (19) 
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where 
∑ ∑

∏ 	  (20) 

This equation system involves the bilateral industry trade shares, eq. (8), price indices, eq. (9), 

and goods market clearing, eq. (15). The shares of spatial entity ’s population living in 

location , eq. (19), follow from applying ≡ ⁄  together with ∑ ∈  to eq. 

(18). Finally, the marginal costs  are calculated by using the input price indices, eq. (11), 

wages, eq. (13), and rental rates of land, eq. (16), to replace the corresponding values in eq. (6). 

3 Quantitative analysis 

3.1 Counterfactual 

We apply the method introduced by Dekle, Eaton and Kortum (2007) to study the effects of a 

counterfactual change in trade costs, . We denote the value that an endogenous variable  

takes in the counterfactual equilibrium with a prime  and its relative value in the 

counterfactual and initial equilibria by a hat ≡ ⁄ . Starting from the equilibrium system 

specified in the previous section and defining total expenditure ≡ , and total wage 

income  the counterfactual equilibrium values must satisfy:  

   ′
̂

∑ ̂
     (21) 

∑ ̂     (22) 

 ′ ∑ ′ ∑ 1 ′  (23) 

    ′ 	

∑
	∈

     (24) 

where ̂ ̂ ∏ 	, ̂
∑

∑
 , 

 
∑

∑
   and  

∑

∑
 . 

The implied change in real income (^ ≡ ⁄ ) for a consumer living in location  is then, 

under labor mobility:  

     ^
	 ̂

∏ ^ ̂    (25) 
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An inspection of the equation system characterizing the counterfactual, eq. (21) - (24) and of 

the implied change in the real income (25) reveals the parsimony of our method. In order to 

numerically solve this equation system we only need information concerning a small number 

of exogenous variables, the share of goods in consumption ( ), the cost shares of labor and land 

(or intermediates), ( ,  or 1 ), sectoral expenditure and cost shares ( , ) 

for which data are readily available, and estimates for the sectoral productivity dispersion ( . 

Neither does our method require information concerning the elasticity of substitution ( ), nor 

on the location- and sector specific scale parameters of technology ( ) or the factor supplies 

(except for population shares of locations within spatial entities). Most importantly, however, 

no information is needed concerning the multidimensional matrix of trade frictions ( ), the 

key advantage of this method established by Dekle, Eaton and Kortum (2007). 

Notice that a regime of pure trade but without factor mobility among a subset of locations is 

simply represented by imposing ^ ⁄ 1 in the above system. We will make use of 

this in our ensuing empirical analysis in order to identify and distinguish the (medium-run) pure 

trade effects from the longer-run effects of labor mobility within the European Union, in one 

scenario, and among the counties of Germany, in another scenario. 

3.2 Calibration 

Input-output structure. In addition to the data requirements concerning the exogenous 

parameters of our model ( ,	 , , , , ) we need a matrix of bilateral industry trade 

shares  which includes own-trade. We use the World Input Output database (WIOD) as our 

main data source. This data set provides a time-series of world input-output tables compiled on 

the basis of officially published input-output tables in combination with national accounts and 

international trade statistics. We take the data for the year 2014 as it is the most current year 

available in the database at the time of writing. The world input-output table for this year covers 

data from 56 industries in 44 countries, including one artificial “rest of the world” (ROW) 

country. 

Due to differences in sector classifications across countries, some countries have zero output 

and consumption in some of these sectors. To avoid the problems associated with zero output 

and consumption we aggregate the data to 35 industries according to table A1 in the appendix 

and we drop real estate services for reasons spelt out below. The countries include all current 

members of the European Union, as well as the US and all major trading partners of the EU and 

the US. The complete list is provided in table A2 in the appendix. We use the resulting input-
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output table to derive the consumption and intermediate good shares (  and ), the share 

of value added ( ) and the bilateral industry trade shares ( ). Appendix A1 explains 

this derivation and details how we handle inventory changes and zeros in bilateral trade flows. 

Land. To implement Redding’s (2014; 2016) new quantitative spatial model we also need 

parameter values for the consumption share of land 1  and the cost shares of land in all 

industries . One might suspect that the WIOD along with complementary databases is the 

best choice for that purpose. After all, the World-Input-Output-Table (WIOT) features a sector 

‘real estate services’ whose output is an intermediate for the other sectors and also enters final 

demand. Moreover, the WIOT also provides information on the value added of all industries at 

the national level, which the Socio-Economic Accounts (SEAs) of the WIOD then split into the 

compensation of labor and capital, with the latter being further decomposed in the EU-KLEMS-

database into a list of asset categories which includes residential and non-residential structures 

and which is also meant to include a separate category ‘land’ (see Erumban et al. 2012 on the 

SOE’s; and van Ark 2005 on EU-KLEMS). Serious data problems make such an approach 

impossible, however.13 To start, the total share of capital in value added is calculated only 

residually in input-output tables and national accounts. More severe, even though the EU-

KLEMS is intended to include ‘land’ and even though there are suggested ways to arrive at 

estimates of its use, data on land are lacking, as yet (van Ark 2005; O’Mahoney and Timmer 

2009). This implies that the share 1  would have to be conjectured from the categories 

residential and non-residential structures alone. The problem with these asset categories is that 

there are also serious deficiencies in how they are recorded. To take one example, whereas the 

category ‘residential structures’ contains imputations for the use of self-owned housing, no 

similar imputation is made for ‘non-residential structures’. This leads to a crass underestimation 

of the use of ‘non-residential structures’. For example, non-residential structures contribute 

nearly nothing to the value-added in the sector ‘real estate activities’ in many countries in the 

EU-KLEMS.14 An inspection of the EU-KLEMS data also reveals national idiosyncracies in 

recording these data.15  

Since these data problems are severe and abounding we base our parameter estimates for the 

consumption share of land and the cost shares of land in intermediates on other sources. In order 

                                                 
13 We are very grateful for conversations with Gaaitzen de Vries and with Martin Gornig who shared their expertise 
with us on these issues. 
14 A further issue is that the intermediate input of ‘real estate’ activities for other industries has high entries in the 
WIOT despite consisting mainly of ‘residential structures’. 
15 For instances, in Germany the asset category ‘residential structures’ is used in the real estate services sector only, 
whilst in Spain, the Netherlands and Finland, to take three examples, ‘residential structures’ enter the value-added 
of further sectors. 
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not to overestimate the impact of land but still to be able to use the WIOT as our backbone for 

all other calculations, we eliminate the real estate sector from the WIOT. We explain in App 

A1 in the Appendix how we arrive at an internally consistent refined world input-output table. 

Our parameter for the consumption share of land is based on the entry for housing in the use-

tables of the United States’ Bureau of Economic Analysis and census data for housing from the 

German Statistical Office Destatis. Relating those to the respective values for total final 

expenditure, including government spending and investments, and averaging we arrive at a 

value of	 1 0.08642. To split value added between labor and land and structures, we 

borrow from Valentinyi and Herrendorf (2008), who calculate the income shares of land and 

structures for different US sectors. In particular we set the share of land in value added at 32%, 

15%, 9%, and 21% in agricultural, manufacturing, construction and service sectors, 

respectively. 

Labor force. For data on the labor force we rely on the International Labor Associations’ 

estimates of the labor force from ILOSTAT for 2014. 

3.3 Estimating technological dispersion 

We estimate the technological dispersion parameters  based on the ‘gravity’ relationship 

implied by our model as we explain below. Using these estimates we calculate the Head-Ries 

Index (Head and Mayer 2014) as detailed in appendix A2. This is important because it gives us 

an estimate of the upper threshold for the feasible trade-liberalization corridor.16 

Using eq. (8) and the definition of the bilateral trade share ⁄ , where  is the 

value of the trade flow for industry  between exporting country  and destination country , 

and where ∑ 1  is country 's total spending in 

industry , we obtain, after rearranging, 

     	 	     (26) 

where ≡
∑

 and ≡  are country-industry specific effects of 

the importer and the exporter, respectively.  comprises all those features of the market for 

 in the destination location  that promote shipments from all other locations and  

comprises features of the supplier location  that are relevant for all destination regions. The 

transportation cost term  is the only factor that is specific to the bilateral relation 

between exporter  and the importer . 

                                                 
16 Moving beyond this threshold implies negative trade barriers, i.e. subsidies. 
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The standard gravity literature estimates equation (26) or a version thereof in log-linear form 

with importer and exporter fixed effects and by proxying log barriers with a sum of log distance, 

log tariffs and a range of binary indicator variables for contiguity, common language, common 

colonial past and so on. However, recent research has shown that this leads to biased results 

since the multilateral resistance terms in  and  are then based on estimated instead of 

true bilateral trade costs (Egger and Nigai 2015). A second issue is the potential endogeneity of 

trade policy (Baier and Bergstrand 2007). Further problems for this standard approach are zero 

trade flows (which have to be dropped) and potential heteroscedasticity. As a solution to these 

problems recent literature suggests to rely on panel data, include a time-invariant asymmetric 

bilateral fixed effect ( ) and employ a Poisson pseudo-maximum likelihood (PPML) 

estimation on the following transformed regression equation 

   	 ,   (27) 

where  denotes tariffs and where  is a dummy that is equal to 1 if countries  and  

are members of a common regional trade agreement at time  (Egger and Nigai 2015; 

Piermartini and Yotov 2016; Santos Silva and Tenreyro 2006, 2012; Yotov et al. 2016). 

We obtain tariff data from the WITS/UNCTAD TRAINS database. Unfortunately, tariff data is 

not available aggregated to the ISIC Rev. 4 / CPA 2008 level used in the WIOD’s 2016 release. 

Therefore, we rely on data reported according to the HS 2007 or HS 2012 classification, for 

which a precise (many-to-one) matching to the 2-digit CPA 2008 classification is possible with 

concordance tables from Eurostat. 17  To ensure consistency between the matching and 

aggregation process of our trade and tariff data we rely on Comtrade data from WITS, given in 

the same original HS classification as tariffs and we extend our country sample to all countries 

for which tariff and trade data is available.18 In accordance with the mentioned literature we use 

only every third year, allowing for the adjustment of fixed effects over time. Data for RTA’s 

are from Mario Larch’s Regional Trade Agreements Database.19 

Table 1 sums up key results (Appendix table A3 provides the full results). The ’s are in the 

range of expected values and significant across industries with the exception of the textiles 

industry which is only significant at the 15% level. As expected, industries which are likely to 

produce more homogeneous goods such as mining, utilities (including gas, electricity and water) 

                                                 
17 There are 32 6-digit HS codes for which the corresponding 2 digit CPA sector is ambiguous. We assign these 
codes to one of the potential sectors based on their description. 
18 In aggregating tariff data from the product to the industry level we rely on import weighted averages and use 
total imports as weights in case of zero bilateral industry flows. 
19 The database can be acceded at http://www.ewf.uni-bayreuth.de/en/research/RTA-data/index.html. 
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and basic metals tend to have higher ’s implying stronger reactions of flows to changes in 

trade costs. On the other hand more differentiated sectors such as food, beverages and tobacco, 

transport equipment or crop and animal production exhibit lower values. 

Table 1: Estimates of the technological dispersion parameter 

Industry   z-ratio N Pseudo R2 

Crop and Animal Production 1.121** 2.088 22907 0.9947 

Forestry 4.204** 2.090 8642 0.9973 

Fishing 3.824* 1.703 8715 0.9926 

Mininig 22.683*** 2.956 14628 0.9906 

Food, Beverages, Tobacco 1.128*** 3.148 27721 0.9914 

Textiles, Leather 1.023a 1.587 29976 0.9959 

Wood 2.648*** 3.970 18641 0.9977 

Paper, Printing 2.955*** 5.123 20544 0.9979 

Chemicals, Pharmaceutical 2.151** 2.120 29244 0.9924 

Plastics 1.410*** 3.669 26631 0.9983 

Non-Metallic Minerals 3.651*** 6.410 22096 0.9945 

Basic Metals 4.150*** 3.068 20233 0.9805 

Fabricated Metals 2.269*** 3.584 26966 0.9970 

Computer 3.273** 2.058 30452 0.9974 

Electrical 2.770*** 4.827 28250 0.9986 

Machinery n.e.c 3.309*** 3.917 29691 0.9982 

Transport Equipment 1.011** 2.527 25764 0.9980 

Other Manufacturing 2.597*** 3.795 27356 0.9985 

Utilities 14.30*** 6.235 13095 0.9904 
ap < 0.15;*p < 0.1; **p < 0.05; ***p<0.01; Pseudo R2 is the square of correlation between fitted values and data. 
High correlation is due to the use of bilateral fixed effects. 

3.4 Quantifying the TTIP shock 

While the parsimony of our model and method allow us to avoid the quantification of the current 

level of NTBs, we still need to be concerned with the relative change of NTBs implied by the 

introduction of TTIP. Even after many rounds of negotiations between the EU and the US it is 

impossible to know how ‘deep’ a final trade agreement might eventually be and how the various 

sectors could be affected. However, even if we knew the final outcome (e.g. the harmonization 

of standards in the car industry or agreements on the testing of pharmaceutical or medical 

products), there is no simple way to translate these (reductions of) barriers into tariff 

equivalents. Previous research has dealt with this issue in two different ways. One line has 

followed a ‘bottom-up’ approach and has indeed tried to figure out tariff equivalents of the 

prevailing NTBs. Given the derived tariff equivalents these studies then proceeded to specific 

reduction scenarios based on experts’ and practitioners’ assumptions about the potential of 

TTIP and the share of negotiable versus non-negotiable barriers (e.g. different languages or 

geographical distance). This methodology has led to widely differing results, however. The 
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table below lists the tariff equivalents that two of the most influential studies have obtained, 

Ecorys (2009) on which the study of Francois et al. (2013) for the EU commission is based, and 

Fontagné et al. (2013). The numbers are confined to the three broad sectors agriculture, 

manufacturing and services. In view of these problems and discrepancies, Felbermayr et al. 

(2013) go so far to argue that no consistent and reliable quantification is possible for NTBs on 

the sectoral level.  

 Table 2: Estimated tariff equivalents 

 Ecorys (2009)  Fontagné et al. (2013) 

 US → EU EU → US  US → EU EU → US 
agriculture 56.8 73.3  48.2 51.3 
manufacturing 19.3 23.4  42.8 32.3 
services 8.5 8.9  32.0 47.3 

Egger et al. (2015), Felbermayr et al. (2013; 2015) and Aichele et al. (2016) use an alternative 

‘top down approach’ whereby estimates of the effects of existing trade agreements on bilateral 

trade volumes in different industries are used to calibrate the TTIP shock to result in these 

volume changes. Compared to the often considered symmetric barrier cuts in the ‘bottom-up’ 

approaches this has the advantage that it allows for shocks to vary across industries which opens 

a further channel for welfare effects. On the other hand, their predictions can only be as good 

as TTIP is an “average” trade agreement as compared to previous RTAs.20 

We adopt a different strategy to tackle the uncertainties concerning the outcome of the trade 

negotiations and the inherent difficulties to derive tariff equivalents for non-tariff barriers. We 

consider the range of conceivable symmetric reductions of non-tariff barriers between the EU 

and the US. We take great care to avoid that our symmetric reductions of NTBs would lead to 

subsidizing trade in any sector. To achieve this, we construct a Head and Ries index (see e.g. 

Head and Mayer 2014). We use this index along with our estimates of the -parameters to 

derive an upper threshold for the potential relative reduction of trade barriers. This procedure, 

explained in detail in section A2 of the Appendix, leads to an estimate of a threshold of 9.97% 

for the most ambitious symmetric liberalization scenario.21  The assumption of symmetric 

liberalization is arbitrary, of course. We therefore complement our analysis with robustness 

                                                 
20 Not uncommonly, results for our sectoral RTA estimates supplied in table A3 in the appendix are mixed and 
include several negative values, though only positive values are significant. This reinforces our ambition to 
provide a range of possible outcomes of a TTIP instead of assuming effects to mimic average previous RTAs. 
21 Note that tariff equivalent barriers are given by 1 and thus fall by more than 9.97% when  is 
reduced by that amount, with the exact percentage change depending on the initial level of the barrier.  
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checks involving the sectorally asymmetric liberalization paths considered by Francois et al. 

(2013), Fontagné et al. (2013) and Aichele et al. (2016). 

Two issues have figured prominently in the scholarly debate on TTIP, liberalization in the 

service sector and possible spillover effects on third countries. Concerning the former, the 

experience from previous trade agreements shows that non-tariff barriers in the area of services 

are far more difficult to tackle and far less likely to be considerably reduced compared to those 

in the manufacturing sector. However, liberalization in the service sector is one of the major 

declared goals of the TTIP-partners, and the European Single Market shows that such 

liberalization is possible, in principle. Concerning the latter, it has been argued that a TTIP may 

have positive spillover effects on third countries due to regulatory convergence, i.e. exporters 

form third countries save on adaptation costs in serving EU and US-markets when the 

regulatory standards of the EU and the US converge. Moreover, apart from this direct effect 

there could be an indirect spillover if TTIP manages to set global standards and thereby also 

reduces the trade barriers between third countries. The evidence for such spillovers is weak and 

little can be said about their actual size, however (see Felbermayr et al. 2015). Because of the 

mentioned issues, our baseline estimate abstracts from spillover effects and from a specific 

provisions concerning service trade. We carry out detailed robustness checks for both, however. 

4 The liberalization of transatlantic trade 

4.1 Pure Trade Effects 

Real income changes - pure trade. Figure 1 reports our findings for the change in real incomes, 

≡ ⁄  from eq. (25) for the pure trade scenario, 1 (no labor mobility in 

Europe). Real income gains within a TTIP are in a range of up to 0.46% for most countries even 

in the most ambitious scenario of trade barrier reductions of 9.97%. The United States and 

Germany derive real income gains at around 0.32% and 0.37%, respectively. Similar or slightly 

lower findings obtain, as shown, for France, as well as for Finland, Sweden, Denmark, and 

Hungary (not shown; see table A4 in the appendix for a full list of results). The real income 

gains of Belgium, the Netherlands, Great Britain and Malta are slightly higher. Ireland and 

Luxemburg (not shown) are outliers which would experience considerably higher welfare gains 

in this baseline simulations, with real income gains of 3.03% and 1.85%, respectively. For the 

rest of the countries the quantitative effects are much smaller, even in this most ambitious 

scenario, with countries in the North-East and South of Europe such as Spain, Italy, Poland, 

Lithuania, or Romania gaining only between 0.08% and 0.16%.  
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Figure 1 also shows that there are negative third-country effects due to trade diversion: China, 

Switzerland and Norway experience such negative welfare effects. Trade diversion is similarly 

strong for Russia, Korea and Taiwan as these countries are tightly integrated with the United 

States and the EU respectively but would not be involved in transatlantic trade liberalization. 

Negative effects on other third countries are negligible and there are even slight gains for 

Canada and the ROW. 

Figure 1: Welfare effects of trade barrier reduction; pure trade regime 

 

In Figure 2 we have ordered EU countries according to their real income gains. It becomes 

apparent that the level of gains is closely related to the ex-ante spending share on US goods and 

services. Figure 2 reveals in addition that the limited overall welfare results, that we have 

diagnosed, stem from the small share that US goods have in overall spending in most countries. 

For the strongest winners Luxemburg and Ireland spending shares are in the range of 11% to 

14% and for Belgium and the Netherlands at around 3%. However, for the remaining EU 

members they are well below 2%. 

Figure 3 provides a detailed look into the fabrics of the real income changes. As is clear from 

eq. (17), real income is composed of nominal income, goods prices and land prices. A 

breakdown of the overall welfare change into the changes in goods prices, incomes and land 

rents is provided in that figure. The numbers reported are for the most ambitious trade 
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liberalization scenario. It is interesting to note that the overall welfare effects have very 

heterogeneous roots. For the USA and Great Britain, the overall welfare gain is due to a strong 

increase in wages which overcompensates rising goods and land prices. For Ireland, the 

Benelux countries and the large economies of Germany, France, Italy, and Spain both rising 

wages and falling prices drive welfare effects. Finally, the majority of Eastern and Southern 

European countries experience falling wages but benefit in real terms as goods and land prices 

fall. Finally, falling prices for both goods and land also buffer the negative effects of trade 

diversion in third party countries, resulting in only minimal welfare losses. In the cases of 

Canada, ROW and Brazil falling prices even lead to (marginal) real income gains despite 

reduced wages. Overall, our results suggest that economically more powerful countries in 

Europe can strengthen their nominal value added whereas weaker economies are hit by the 

increased competition and benefit only through falling prices. 

Figure 2: Welfare effects and initial spending shares with maximal liberalization 
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Figure 3: The components of welfare changes with maximal liberalization 

 

Industry effects. We have also looked at the changes in the industry mix (measured by 

production values) that are implied by transatlantic trade liberalization. Figure 4 reports the 

results on industry mix, again under the assumption of the most ambitious liberalization path. 

Germany is representative for many other countries in that there is only very little, if any, effect 

on the industry mix. The strongest changes occur in machinery, transport equipment and 

wholesale, which would expand under transatlantic trade liberalization, whilst 

telecommunications and transport activities shrink. Ireland, which would be the overall winner 

in welfare terms, experiences strong effects, in some industries, however. Financial and 

insurance, telecommunications, chemical and pharmaceutical products, as well as the food and 

the construction sector would all experience a strong boost. 

  



 22

Figure 4: Effects on the industry mix: Germany vs. Ireland with maximal liberalization 

 

The role of land. A key innovation of our analysis in relation to previous studies of transatlantic 

trade liberalization is that we integrate land, notably as a consumption good, but also as a 

production factor. This has straightforward but very important consequences. This becomes 

clear from the following theoretical thought experiment. Suppose that land is only used for 

housing purposes, but not as an input in production ( 0 . It then follows from our model 

that 1  so that ̂  and 	⁄ . Ignoring land in consumption 

( 1  would thus lead to an overestimation of the welfare effects of the magnitude 1

/ . For a value of the share of land in consumption of 1/10, disregarding land in consumption 

hence implies an overestimation of real income effects in the range of 11.1%. 
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Turning to the full model with land used as a consumption good and as an input in production, 

our numerical analyses suggest that real income effects of plausible TTIP-scenarios would be 

overestimated by about 9.49% for the USA and 9.36 % percent for Germany, for example (see 

table A5 in the appendix). These simulations also reveal that the effects of disregarding land in 

production are by several magnitudes smaller compared to omitting land for housing.22 

The upshot of this section is that a disregard of land leads to overestimates of the static real 

income effects of transatlantic trade liberalization. This is a key reason why we find more 

limited effects than previous analyses of a TTIP. It should also be pointed out that, by 

highlighting the role of land, our analysis contributes to the more general discussion of the 

sensitivity of the new quantitative trade models to auxiliary assumptions (see Costinot and 

Rodríguez-Clare 2014, section 5). 

4.2 The local perspective: German Counties 

Awareness of the local labor market consequences of shifts in the global economy has been 

growing recently both in public and in academics (e.g. Autor et al. 2013 and Caliendo et al. 

2015). Public concern over transatlantic trade liberalization is similarly strong, in particular in 

Europe. It is therefore important to explore how local labor markets within countries are 

affected by a transatlantic deal. We take Germany as a case in point and trace the effects of 

trade liberalization down to the local level. 

Data. For this purpose we use value added data from national accounts which is available on 

the regional level from the German federal and state statistical offices (“Regionaldatenbank der 

Statistischen Ämter des Bundes und der Länder”). This data is available for all 402 regions 

(“Kreise”) disaggregated into 6 groups of NACE/ISIC industries which match directly with 

WIOD industries as can be seen in appendix A3. We label these sectors “Agriculture”, 

“Manufacturing”, which includes mining and raw materials, “Construction”, “Trade”, which 

includes transportation and tourism, “Financial” and “Government”, which includes health and 

education. Assuming that the German input output structure holds for all German regions we 

use production data to calculate intermediate demand and regional population data to spread 

consumption allowing us to rewrite the World Input Output table in terms of our new 6 sectors 

and including 402 German regions instead of the country as a whole. This method is explained 

in detail in section A3 in the appendix. 

                                                 
22 The effects become more pronounced, however, in the regime with population mobility, but are still small 
compared to the effects derived omitting land in consumption. 
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Descriptive evidence. The initial heterogeneity in the industry mix across locations is portrayed 

in Fig. A1 in the appendix. Regions in the Northwest and in the Northeast of Germany have the 

strongest focus on agriculture, though no region produces much more than 8.5% of its value 

added in this sector. Manufacturing, in contrast, is of bigger importance for locations in the 

South of Germany and especially for regions in which 3 major car manufacturers (VW, BMW 

and Mercedes) are active. In these locations it can be responsible for more than 80% of value 

added. The trade sector, which includes transportation, is most important for those regions that 

are close to the two major German airports (Frankfurt and Munich) or have large ports, like 

Hamburg. 23  In and around Frankfurt where several important German banks, the largest 

German stock market and the German central bank are located, the financial sector plays a 

crucial role being responsible for up to 35% of total value added in these regions. The share of 

government tasks, including health and education, in value added is strongest in regions that 

consist of only one large city, and, in general, in the Northeast of Germany. 

We also look at how important regions are for Germany as a whole. Fig. A2 in the appendix 

gives the share of a region’s value added in a specific industry relative to Germany’s value 

added in the industry. The largest agricultural producers are found in the Northwestern regions. 

All other sectors are, with some exceptions, dominated by the highly populated regions Berlin, 

Hamburg, Munich, “Region Hannover”, and Cologne (all above one million inhabitants). 

Transatlantic trade liberalization. We begin by calculating the effects of our maximum 

liberalization scenario between the US and all EU members without population mobility in 

order to show the heterogeneity of expected real income changes. The initial spending shares 

on US goods and the real income effects from the policy experiment on regions are shown in 

Figure 5. It is clear to see, that the initial share of a countries total spending on US goods (both 

final and intermediate) is again a very good indicator for its real income changes due to the 

barrier reduction. A key finding of our calculations is that despite their heterogeneity all regions 

win. This is remarkable, because our model, in principle, allows for negative welfare effects 

through terms of trade movements which work through wage adjustments across locations. The 

fear that TTIP might benefit only the already rich German locations at the cost of the poor ones 

is not supported by our analysis. Yet even in our ambitious scenario the potential gains are 

limited to between 0.31% and 0.71% of real income (figure A3 in the appendix provides a 

disaggregation of the real income effects). 

                                                 
23 The outlier in the north west of Germany is „Landkreis Leer“, which has the second largest concentration of 
shipping companies after Hamburg. 
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Figure 5: Initial US Spending Shares and Real Income Changes with maximal liberalization 

 

Labor mobility. We show more detailed results for the case with population mobility among 

German regions (i.e. only in Germany not between other EU members) in Figure 6 below. 

Population losses are strongest in the North of Germany and population gains strongest in 

Southern Germany. Due to the low real income effects observed under population immobility 

the incentive to move is limited. The forecasted effects on population are consequently only in 

the range of -0.39% to 0.62%, despite our assumption of perfect mobility. The fear that 

individual German regions could experience strong population losses due to a restructuring thus 

also seems unwarranted. 

The maps that depict population shifts and the evolution of rents provide a fairly similar picture. 

Intuitively, the (Northern) parts of Germany that shrink in population experience a fall in rents 

and the expanding (Southern) parts see rising rents. The predicted price increases for goods and 

services in the shrinking regions in the North reflect both higher wages (the marginal product 

of labor for the remaining population rises) and also higher trade costs, since a higher share of 

goods and services have to be imported from other counties. Price increases in expanding 

Southern counties can be rationalized by higher wages which are needed to compensate for 

higher rents. However, the predicted effects for both prices and wages are very low, in general. 
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Figure 6: Effects in the extreme scenario with population mobility and maximal liberalization 

4.3 Labor mobility in Europe 

Figure 7 portrays our findings under the assumption of full labor mobility in the EU. It should 

be noted that our model captures only one dispersion force, scarce land, and hence land prices. 

Clearly, there are further forces which reduce labor mobility in Europe, in particular 

heterogeneous location preferences and a plethora of mobility costs which exceed those that 

prevail between German counties by far. The results in this section should therefore be seen as 

an extreme scenario, just as the no mobility case (depicted in figure 1) goes to the other extreme. 

The establishment of a spatial equilibrium in the mentioned extreme case would level income 

gains at 0.32% in all EU members. Ireland and Luxemburg would experience a strong inflow 

of labor followed, with an already much weaker inflow, by Belgium, the Netherlands, Great 

Britain, and Malta. The inflows immensely reduces wages in these countries, but thereby also 

lower production costs and consequently lead to much lower price increases as compared to the 
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no-mobility case in figure 3. A close inspection of figure 7 reveals that the bulk of the 

adjustment to the spatial equilibrium within the European Union takes place through the 

adjustment of land prices. 

Figure 7: Welfare effects in European countries, with labor mobility maximal liberalization 

4.4 TTIP versus multilateral trade liberalization 

An important concern regarding TTIP is that it may undermine the global trading system 

(Bagwell et al. 2016; Bhagwati et al. 2014; Panagariya 2013). Our analysis has in fact identified 

countries that lose due to trade diversion. An alternative to regional engagements would be to 

bring in more effort into the trade talks at the multilateral level, which are currently stalling. 

What level of multilateral trade liberalization would have to be achieved in order to match the 

real income effects that the European Union and the United States derive from a transatlantic 

deal? Redoing our calculations for a multilateral trade barrier reduction we find that the answer 

differs considerably between the two locations24. A multilateral reduction of trade barriers in 

the range of 0.5% to 1% would be enough for Europe25 to achieve the same welfare gains as in 

our most ambitious TTIP scenario. For the US, however, this would require a decrease in 

multilateral barriers of 2.5% to 3.%. Consequently, the US appears to gain more from TTIP in 

comparison to a multilateral agreement, while the same does not necessarily hold true for the 

                                                 
24 See tables A6 and A7 in the appendix for detailed results. 
25 In the case without population mobility this value, of course, varies across EU member states. However, as 
can be seen in table A6 in the appendix it remains in the range of 2% to 3% for most, including Germany. 
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EU. This finding points to the importance of the Bhagwati’s (1994) prediction that a 

‘hegemonic power’ is likely to gain more by bargaining sequentially than simultaneously. 

Hence, TTIP might indeed harm the multilateral trading system by diverting the political energy 

of one of its key players, the US, away from WTO negotiations. 

4.5 Discussion: How deep … ? 

Both our model and our empirical strategy differ from earlier studies of the transatlantic trade 

partnership. This section puts our results in perspective to previous research. In this section we 

also perform a variety of robustness checks including the effects of trade liberalization scenarios 

envisioned in these other studies within our model. 

Comparison with previous studies. Our estimated welfare effects are within the range of two 

major CGE based studies. For maximal liberalization, we obtain similar effects of TTIP to those 

projected in Francois (2013) and Fontagné (2013), all methodological differences 

notwithstanding. Our results are lower than those reported in Egger et al. (2015) and similar to 

the lower end of their 95% confidence interval, except for Ireland and Luxemburg which are in 

the range of their projected real income gains. The one-sector new quantitative trade study by 

Felbermayr et al. (2015) reports significantly higher welfare effects than we do. They find that 

the EU 28 would achieve a welfare gain of 3.9 % and the United States of 4.9 % while the 

welfare loss that they compute for the rest of the world is -0.9%. Aichele et al. (2016), drawing 

on a non-spatial Ricardian multi-industry model, also forecast higher welfare gains than we do. 

Felbermayr et al. (2015) report that the member states at the EU periphery benefit most. This 

corresponds to our finding with respect to Ireland. However, we also find that a country at the 

geographic center, Luxemburg, would derive extremely strong benefits and that EU members 

in the Eastern periphery benefit less. On the other hand, Felbermayr et al. (2015) find that Spain 

would derive strong gains in the range of 5.6 % which is strongly at odds with our findings and 

which is also hard to understand given the small share of spending that Spain devotes to US 

goods and services (cf. figure 2). 

What explains these different results? Clearly, part is due to the fact that the estimates are based 

on different models which differ along several choices. Our analysis points to the importance 

of land in consumption and production and suggests that a disregard of land may imply an 

overestimation of the real income gains in the range of 10%. Indeed, simply applying this 

margin to the average EU and the US welfare outcomes of Aichele et al. (2016), i.e. 0.43% and 

0.49% pushes their results remarkably close to the level of welfare effects that we derive (0.32% 

and 0.37%). The real income gains projected by Felbermayr et al. (2015) would be reduced 
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considerably but still remain higher than our findings.26 The welfare results of Egger et al. 

(2015) would also remain slightly higher than our effects. Second important reason for the 

divergence of results is due to the fact that different liberalization scenarios are considered. We 

address this issue in our robustness checks. 

Robustness checks. We begin our robustness checks by discussing the results that we obtain 

with our model and method for the liberalization paths considered in Aichele et al. (2016), 

Francois et al. (2013) and Fontagné et al. (2013). To do so we extract the relative barrier changes 

implied by their reference scenarios and we perform a rough matching of sectors to our model. 

We report the welfare results of these exercises in table A8 in the appendix.27  

Start with the top down approach pursued by Aichele et al (2016). Their estimate of previous 

trade agreements implies that TTIP would result in very large barrier reductions for basic metals 

(with relative changes in barriers by more than 40%), as well as mining and electrical equipment 

(both about 30%) but have lower effects in the remaining industries and especially low effects 

in service industries (4.8% to 9.2%). After matching their industry classification to ours we find 

the following. First, effects, both positive and negative, become more pronounced for most 

countries. In fact, the magnitude of welfare results is in the range of Egger et al. (2015) who 

rely on a similar method to establish their NTB reduction scenario. Second, we find that the 

large gains that Aichele et al. (2016) deduce for Croatia and which are absent in our symmetric 

approach now also appear and, thus, hinge critically on the assumed scenario. In contrast the 

strong gains in Ireland, Luxemburg, Belgium and the Netherland remain stable across scenarios. 

Third, the average long term effects for the EU with population mobility would be a real income 

gain of 1.28% and thus much higher than for our upper bound estimate of our across the board 

reduction (0.32%). Our main result that effects are low except for some industries in some 

countries, remains intact, however.  

Similar to our study, both Francois et al. (2013) and Fontagné et al. (2013) consider a symmetric 

scenario. However, since they approximate initial trade barriers, the symmetric reduction of 

these barriers implies an asymmetric relative reduction. The implied relative reductions are 

much smaller than in the case of Aichele et al. (2016) and more in line with our projected range, 

i.e. between 0.6% and 10.6% (unweighted average 2.7%) for Francois et al. (2013) and between 

0.1% and 14.9% (unweighted average 4.8%) for Fontagné et al. (2013). Consequently, when 

comparing the results of our extreme scenario to their liberalization paths the latter lead to 

                                                 
26 Felbermayr et al. (2015) assume that goods production represents all of an economy’s activity. This assumption 
biases up results, as Egger et al. (2012) have shown (see the discussion in Egger et al. 2015:567). 
27 A supplementary appendix shows the sectoral matching for these scenarios. 
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smaller effects (0.2% and 0.14%, respectively, compared to 0.32% in the mobile case). It is 

reassuring to see that throughout all ambitious liberalization scenarios considered by these 

previous works, the welfare effects for Ireland and Luxemburg remain the highest and second 

highest, leading with similar margins over other countries. 

We turn next to the effects of regulatory spillovers, a potential source of additional welfare 

gains as discussed in section 3.4. Since little can be said about the economic importance of such 

spillovers we adopt the standard approach (as in Francois et al. 2013, Felbermayr et al. 2015 

and Egger et al. 2015) by assuming that for every 1% trade barrier reduction between TTIP 

partners the barriers for third country exporters to the EU or the US are reduced by 0.2%. In a 

separate scenario we additionally consider indirect spillovers that reduce trade barriers between 

and to third countries by 0.1% for every 1% reduction between TTIP partners. We report the 

welfare consequences of these scenarios with our maximal liberalization in Table A9 in the 

appendix. As can be seen, the effects on all members of TTIP of both direct and indirect 

spillovers are positive but generally small. Furthermore, the negative consequences of the TTIP 

shock for third countries are eliminated. However, positive effects are of noticeable magnitude 

across the board only under the extreme assumption that both direct and indirect spillovers 

prevail. As a further robustness check we consider the effects of asymmetric liberalization in 

the service and manufacturing sectors as discussed in section 3.4. Table A10 in the appendix 

reports the welfare results for our maximal liberalization scenario keeping trade barriers in 

either the finance sector or all service sectors at their original level. Taking only the finance 

sector out of the liberalization has little effect on the welfare gains of most countries. However, 

in line with the role of this sector in Luxemburg, the welfare gains in this country are reduced 

to one sixth from 1.85% to 0.32%. While Ireland remains the strongest beneficiary its gains are 

also brought down considerably from 3.03% to 2.57%. Taking the complete service sector out 

of the liberalization reduces the benefits for all members, driving welfare gains in Europe under 

population mobility from 0.32% to 0.17%. Again, the most heavily affected countries are 

Ireland and Luxemburg. However, even in this scenario Ireland remains the strongest winner 

from TTIP with a gain in real income of 0.52%, a result that we attribute to the observed very 

close ties of the Irish and US economies (cf. Figure 2). 

Finally, we repeat these robustness checks to see how German counties are affected by the 

alternative liberalization paths. Table A11 in the appendix lists the range, mean and coefficient 

of variation for the “no service sector” liberalization and a spillover-scenario as in Francois et 

al. (2013). As can be seen, similar to our country results above, the different liberalization paths 

lead to lower welfare gains from TTIP. 
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5 Conclusion 

This paper uses a static Ricardian new quantitative trade model to evaluate the quantitative 

consequences of the liberalization of transatlantic trade associated with the envisioned EU-US 

trade and investment partnership. The key aspect that distinguishes our analysis from other 

works addressing TTIP is our spatial perspective, the use of a spatial trade model where land 

has both consumption and production value and where labor mobility is allowed for. 

We employ the method of Dekle et al. (2007) to arrive at our counterfactual results. The 

advantage of this approach is that we do not need information on the initial trade cost matrix to 

perform the numerical analysis. Trade costs are extremely hard to quantify since the most 

important outstanding trade barriers are of non-tariff nature. Previous analyses have obtained 

widely differing results for the tariff equivalents of these barriers and, hence, exhibit 

considerable uncertainties. Our approach allows us to circumvent this problem since these 

parameters are already embedded in the baseline specification. With our method it is easy to 

establish the real income effects for a whole range of trade cost reductions. Our extensive 

robustness checks reveal that, all detailed numbers notwithstanding, the qualitative effects 

associated with liberalization paths studied in previous works are very similar. 

Our results have to be seen against the background of three important caveats. First, our analysis 

sheds only light on the static gains from trade liberalization but not on the likely follow-up 

effects associated with induced capital accumulation and dynamic growth effects. The neglect 

of dynamic effects implies that we underestimate the full effects of trade liberalization. Second, 

for Europe we study a scenario both with no labor mobility and one with labor mobility hindered 

only by changing land prices. Both these scenarios are to be thought of as the extreme limiting 

cases. Third, our approach, like previous analyses of the transatlantic partnership, does not 

embrace the additional welfare effects associated with FDI. Embedding multinationals into our 

quantitative trade models and taking the effects of FDI on the EU, US and other countries into 

account is one avenue for future research. 
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Table A1: List of sectors 
WIOD Our Paper 
Sector Label Sector Label 
1 Crop and animal production, hunting and related service activities 1 Crop, Animal Production 
2 Forestry and logging 2 Forestry 
3 Fishing and aquaculture 3 Fishing 
4 Mining and quarrying 4 Mininig 
5 Food products, beverages and tobacco products 5 Food, Beverages, Tobacco 
6 Textiles, wearing apparel and leather products 6 Textiles, Leather 
7 Wood, cork, except furniture; articles of straw and plaiting materials 7 Wood 
8 Paper and paper products 

8 Paper, Printing 
9 Printing and reproduction of recorded media 
10 Coke and refined petroleum products 

9 Chemicals, Pharmaceuticals11 Chemicals and chemical products 
12 Basic pharmaceutical products and pharmaceutical preparations 
13 Rubber and plastic products 10 Plastics 
14 Other non-metallic mineral products 11 Non-Metallic Minerals 
15 Basic metals 12 Basic Metals 
16 Fabricated metal products, except machinery and equipment 13 Fabricated Metals 
17 Computer, electronic and optical products 14 Computer 
18 Electrical equipment 15 Electrical 
19 Machinery and equipment n.e.c. 16 Machinery n.e.c 
20 Motor vehicles, trailers and semi-trailers 17 

18 
Transport Equipment 

21 Other transport equipment 
22 Furniture; other manufacturing  

19 
Other Manufacturing 

23 Repair and installation of machinery and equipment 
24 Electricity, gas, steam and air conditioning supply 

 
20 

Utilities 25 Water collection, treatment and supply 
26 Sewerage; waste collection, treatment and disposal activities;  
27 Construction  Construction 
28 Wholesale, retail trade & repair of motor vehicles and motorcycles 21 

22 
Wholesale 

29 Wholesale trade, except of motor vehicles and motorcycles 
30 Retail trade, except of motor vehicles and motorcycles  Retail 
31 Land transport and transport via pipelines 23 Land Transport 
32 Water transport 24 Water Transport 
33 Air transport 25 Air Transport 
34 Warehousing and support activities for transportation 26 

27 
Other Transport, Postal 

35 Postal and courier activities 
36 Accommodation and food service activities  Hotels, Restaurants 
37 Publishing activities 

28 
29 

Telecommunications 
38 Motion picture, video and television programme production, sound 

recording and music publishing activities; broadcasting activities 
39 Telecommunications 
40 Computer programming, consultancy; information service activities 
41 Financial service activities, except insurance and pension funding 

 
30 

Financial, Insurance 42 Insurance, pension funding, except compulsory social security 
43 Activities auxiliary to financial services and insurance activities 
44 Legal, accounting activities; head offices; management consultancy 

 
31 

Professional Services 
45 Architectural and engineering activities; technical testing and analysis 
46 Scientific research and development 
47 Advertising and market research 
48 Other professional, scientific, technical activities; veterinary activities 
49 Administrative and support service activities  Administrative Services 
50 Public administration and defence; compulsory social security 32 Public Admin., Defense 
51 Education 33 Education 
52 Human health and social work activities 34 Health 
53 Other service activities 

35 Other Services 
54 Activities of households as employers; undifferentiated goods- and 

services-producing activities of households for own use 
55 Activities of extraterritorial organizations and bodies 

Source: WIOD Database 
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Table A2: Country sample 

Code Country   Code Country   Code Country 
AUS Australia  FRA France MLT Malta 
AUT Austria  GBR Great Britain NLD Netherlands 
BEL Belgium  GRC Greece NOR Norway 
BGR Bulgaria  HRV Croatia POL Poland 
BRA Brazil  HUN Hungary PRT Portugal 
CAN Canada  IDN Indonesia ROU Romania 
CHE Switzerland  IND India RUS Russia 
CHN China  IRL Ireland SVK Slovakia 
CYP Cyprus  ITA Italy SVN Slovenia 
CZE Czech Republic  JPN Japan SWE Sweden 
DEU Germany  KOR Korea TUR Turkey 
DNK Denmark  LTU Lithuania TWN Taiwan 
ESP Spain  LUX Luxemburg USA United States of America 
EST Estonia  LVA Latvia ROW Rest of World 
FIN Finland  MEX Mexico    

Source: WIOD Database 

 
  



 38

Table A3: Estimation of  – full results 

Industry   z-ratio RTA z-ratio N Pseudo R2 

Crop and Animal Production 1.121** 2.088 -0.053 -0.637 22907 0.9947 

Forestry 4.204** 2.090 -0.484 -1.631 8642 0.9973 

Fishing 3.824* 1.703 -0.123 -0.597 8715 0.9926 

Mininig 22.683*** 2.956 -0.072 -0.443 14628 0.9906 

Food, Beverages, Tobacco 1.128*** 3.148 -0.023 -0.387 27721 0.9914 

Textiles, Leather 1.023 1.587 0.437** 1.992 29976 0.9959 

Wood 2.648*** 3.970 0.228*** 2.732 18641 0.9977 

Paper, Printing 2.955*** 5.123 0.065 1.471 20544 0.9979 

Chemicals, Pharmaceutical 2.151** 2.120 0.069 0.747 29244 0.9924 

Plastics 1.410*** 3.669 -0.078 -1.470 26631 0.9983 

Non-Metallic Minerals 3.651*** 6.410 -0.076 -1.125 22096 0.9945 

Basic Metals 4.150*** 3.068 0.347*** 3.278 20233 0.9805 

Fabricated Metals 2.269*** 3.584 0.174*** 3.404 26966 0.9970 

Computer 3.273** 2.058 0.100 0.861 30452 0.9974 

Electrical 2.770*** 4.827 0.094* 1.663 28250 0.9986 

Machinery n.e.c 3.309*** 3.917 0.124* 1.694 29691 0.9982 

Transport Equipment 1.011** 2.527 0.298*** 3.490 25764 0.9980 

Other Manufacturing 2.597*** 3.795 0.383** 2.052 27356 0.9985 

Utilities 14.30*** 6.235 0.029 0.116 13095 0.9904 

*p < 0.1; **p < 0.05; ***p<0.01; Pseudo R2 is the square of correlation between fitted values and data. 
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Table A4: Detailed effects in the extreme scenario 

  real income  prices  wages  rents  popu‐ 
lation    immobile  mobile immobile  mobile immobile mobile immobile  mobile 

AUS  0,00 %  0,00 % ‐0,19 %  ‐0,23 % ‐0,19 % ‐0,23 % ‐0,19 %  ‐0,23 %  0,00 %

AUT  0,17 %  0,32 % ‐0,15 %  ‐0,15 % 0,03 % 0,18 % 0,00 %  ‐0,43 %  ‐0,56 %

BEL  0,70 %  0,32 % ‐0,34 %  ‐0,49 % 0,40 % ‐0,09 % 0,36 %  1,32 %  1,43 %

BGR  0,12 %  0,32 % ‐0,28 %  ‐0,27 % ‐0,16 % ‐0,01 % ‐0,14 %  ‐0,56 %  ‐0,58 %

BRA  0,00 %  0,00 % ‐0,18 %  ‐0,22 % ‐0,19 % ‐0,22 % ‐0,18 %  ‐0,22 %  0,00 %

CAN  0,02 %  0,02 % ‐0,04 %  ‐0,07 % ‐0,02 % ‐0,05 % ‐0,03 %  ‐0,06 %  0,00 %

CHE  ‐0,05 %  ‐0,03 % ‐0,25 %  ‐0,30 % ‐0,26 % ‐0,29 % ‐0,26 %  ‐0,29 %  0,00 %

CHN  ‐0,02 %  ‐0,02 % ‐0,21 %  ‐0,25 % ‐0,21 % ‐0,25 % ‐0,22 %  ‐0,25 %  0,00 %

CYP  0,10 %  0,32 % ‐0,25 %  ‐0,24 % ‐0,15 % 0,01 % ‐0,15 %  ‐0,55 %  ‐0,59 %

CZE  0,15 %  0,32 % ‐0,25 %  ‐0,22 % ‐0,07 % 0,16 % ‐0,10 %  ‐0,64 %  ‐0,74 %

DEU  0,32 %  0,32 % ‐0,22 %  ‐0,26 % 0,13 % 0,09 % 0,08 %  0,05 %  0,00 %

DNK  0,24 %  0,32 % ‐0,22 %  ‐0,24 % 0,03 % 0,11 % 0,03 %  ‐0,27 %  ‐0,36 %

ESP  0,13 %  0,32 % ‐0,08 %  ‐0,05 % 0,06 % 0,24 % 0,04 %  ‐0,42 %  ‐0,64 %

EST  0,18 %  0,32 % ‐0,17 %  ‐0,17 % 0,03 % 0,14 % 0,02 %  ‐0,30 %  ‐0,44 %

FIN  0,28 %  0,32 % ‐0,36 %  ‐0,38 % ‐0,05 % ‐0,03 % ‐0,08 %  ‐0,20 %  ‐0,14 %

FRA  0,26 %  0,32 % ‐0,22 %  ‐0,23 % 0,07 % 0,10 % 0,06 %  ‐0,08 %  ‐0,17 %

GBR  0,43 %  0,32 % 0,02 %  ‐0,04 % 0,50 % 0,36 % 0,47 %  0,78 %  0,45 %

GRC  0,11 %  0,32 % ‐0,35 %  ‐0,33 % ‐0,25 % ‐0,10 % ‐0,25 %  ‐0,67 %  ‐0,58 %

HRV  0,14 %  0,32 % ‐0,27 %  ‐0,26 % ‐0,12 % 0,03 % ‐0,13 %  ‐0,62 %  ‐0,64 %

HUN  0,33 %  0,32 % ‐0,24 %  ‐0,29 % 0,12 % 0,07 % 0,08 %  0,05 %  0,02 %

IDN  0,00 %  0,00 % ‐0,19 %  ‐0,23 % ‐0,19 % ‐0,23 % ‐0,19 %  ‐0,23 %  0,00 %

IND  0,00 %  0,00 % ‐0,19 %  ‐0,23 % ‐0,19 % ‐0,23 % ‐0,19 %  ‐0,23 %  0,00 %

IRL  3,03 %  0,32 % ‐0,54 %  ‐1,76 % 2,11 % ‐3,44 % 2,09 %  12,78 %  15,82 %

ITA  0,16 %  0,32 % ‐0,10 %  ‐0,09 % 0,08 % 0,23 % 0,06 %  ‐0,39 %  ‐0,59 %

JPN  0,00 %  0,00 % ‐0,21 %  ‐0,24 % ‐0,21 % ‐0,24 % ‐0,21 %  ‐0,24 %  0,00 %

KOR  ‐0,03 %  ‐0,04 % ‐0,20 %  ‐0,24 % ‐0,21 % ‐0,25 % ‐0,21 %  ‐0,25 %  0,00 %

LTU  0,13 %  0,32 % ‐0,22 %  ‐0,20 % ‐0,07 % 0,13 % ‐0,10 %  ‐0,59 %  ‐0,67 %

LUX  1,85 %  0,32 % ‐0,29 %  ‐1,00 % 1,23 % ‐2,18 % 1,47 %  7,32 %  9,05 %

LVA  0,09 %  0,32 % ‐0,28 %  ‐0,25 % ‐0,18 % 0,01 % ‐0,17 %  ‐0,66 %  ‐0,69 %

MEX  0,00 %  0,00 % ‐0,12 %  ‐0,15 % ‐0,13 % ‐0,15 % ‐0,12 %  ‐0,15 %  0,00 %

MLT  0,46 %  0,32 % ‐0,21 %  ‐0,29 % 0,30 % 0,12 % 0,31 %  0,65 %  0,52 %

NLD  0,55 %  0,32 % ‐0,48 %  ‐0,60 % 0,10 % ‐0,34 % 0,12 %  1,15 %  1,43 %

NOR  ‐0,06 %  ‐0,06 % ‐0,26 %  ‐0,31 % ‐0,28 % ‐0,33 % ‐0,29 %  ‐0,34 %  0,00 %

POL  0,12 %  0,32 % ‐0,20 %  ‐0,18 % ‐0,06 % 0,13 % ‐0,05 %  ‐0,57 %  ‐0,71 %

PRT  0,12 %  0,32 % ‐0,16 %  ‐0,14 % ‐0,03 % 0,14 % ‐0,05 %  ‐0,49 %  ‐0,61 %

ROU  0,13 %  0,32 % ‐0,15 %  ‐0,12 % 0,00 % 0,17 % ‐0,01 %  ‐0,46 %  ‐0,62 %

RUS  ‐0,03 %  ‐0,03 % ‐0,23 %  ‐0,27 % ‐0,25 % ‐0,28 % ‐0,24 %  ‐0,28 %  0,00 %

SVK  0,15 %  0,32 % ‐0,19 %  ‐0,16 % ‐0,02 % 0,16 % ‐0,05 %  ‐0,45 %  ‐0,57 %

SVN  0,08 %  0,32 % ‐0,26 %  ‐0,23 % ‐0,17 % 0,08 % ‐0,18 %  ‐0,82 %  ‐0,87 %

SWE  0,26 %  0,32 % ‐0,40 %  ‐0,43 % ‐0,10 % ‐0,07 % ‐0,15 %  ‐0,36 %  ‐0,23 %

TUR  0,00 %  0,00 % ‐0,19 %  ‐0,23 % ‐0,19 % ‐0,22 % ‐0,19 %  ‐0,23 %  0,00 %

TWN  ‐0,05 %  ‐0,05 % ‐0,21 %  ‐0,25 % ‐0,22 % ‐0,26 % ‐0,23 %  ‐0,27 %  0,00 %

USA  0,37 %  0,38 % 0,03 %  0,01 % 0,44 % 0,43 % 0,45 %  0,44 %  0,00 %

ROW  0,01 %  0,03 % ‐0,19 %  ‐0,23 % ‐0,20 % ‐0,23 % ‐0,18 %  ‐0,21 %  0,00 %
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Table A5: The significance of land  

 maximal liberalization ‐ no mobility ‐ change in real income 

  

(1) 
 

no land 

(2) 
 

full land 

(3) 
housing only 

 in consumption 

  

Full effect 

  

Consumption 
effect  

  

Production 
effect 

AUS  0,00 %  0,00 %  0,00 %  8,32 %  9,36 %  ‐1,04% 

AUT  0,18 %  0,17 %  0,17 %  9,43 %  9,46 %  ‐0,03% 

BEL  0,76 %  0,70 %  0,70 %  9,44 %  9,49 %  ‐0,05% 

BGR  0,13 %  0,12 %  0,12 %  9,59 %  9,48 %  0,11% 

BRA  0,00 %  0,00 %  0,00 %  10,45 %  9,55 %  0,91% 

CAN  0,02 %  0,02 %  0,02 %  9,61 %  9,47 %  0,13% 

CHE  ‐0,05 %  ‐0,05 %  ‐0,05 %  8,70 %  9,39 %  ‐0,69% 

CHN  ‐0,02 %  ‐0,02 %  ‐0,02 %  9,20 %  9,44 %  ‐0,23% 

CYP  0,11 %  0,10 %  0,10 %  9,53 %  9,47 %  0,06% 

CZE  0,16 %  0,15 %  0,15 %  9,53 %  9,47 %  0,06% 

DEU  0,35 %  0,32 %  0,32 %  9,36 %  9,47 %  ‐0,11% 

DNK  0,26 %  0,24 %  0,24 %  9,52 %  9,48 %  0,05% 

ESP  0,14 %  0,13 %  0,13 %  9,47 %  9,47 %  ‐0,00% 

EST  0,20 %  0,18 %  0,18 %  9,53 %  9,47 %  0,06% 

FIN  0,30 %  0,28 %  0,28 %  9,44 %  9,47 %  ‐0,03% 

FRA  0,29 %  0,26 %  0,26 %  9,49 %  9,47 %  0,02% 

GBR  0,47 %  0,43 %  0,43 %  9,50 %  9,48 %  0,02% 

GRC  0,12 %  0,11 %  0,11 %  9,45 %  9,46 %  ‐0,02% 

HRV  0,15 %  0,14 %  0,14 %  9,55 %  9,47 %  0,08% 

HUN  0,37 %  0,33 %  0,33 %  9,39 %  9,47 %  ‐0,08% 

IDN  0,00 %  0,00 %  0,00 %  7,93 %  9,33 %  ‐1,40% 

IND  0,00 %  0,00 %  0,00 %  9,23 %  9,44 %  ‐0,21% 

IRL  3,31 %  3,03 %  3,02 %  9,34 %  9,59 %  ‐0,25% 

ITA  0,18 %  0,16 %  0,16 %  9,46 %  9,47 %  ‐0,01% 

JPN  0,00 %  0,00 %  0,00 %  9,84 %  9,49 %  0,35% 

KOR  ‐0,04 %  ‐0,03 %  ‐0,03 %  9,12 %  9,43 %  ‐0,30% 

LTU  0,14 %  0,13 %  0,13 %  9,35 %  9,46 %  ‐0,10% 

LUX  2,03 %  1,85 %  1,85 %  9,34 %  9,54 %  ‐0,19% 

LVA  0,10 %  0,09 %  0,09 %  9,65 %  9,48 %  0,17% 

MEX  ‐0,01 %  0,00 %  0,00 %  9,26 %  9,44 %  ‐0,19% 

MLT  0,51 %  0,46 %  0,46 %  9,62 %  9,50 %  0,12% 

NLD  0,61 %  0,55 %  0,55 %  9,53 %  9,49 %  0,04% 

NOR  ‐0,06 %  ‐0,06 %  ‐0,06 %  9,07 %  9,42 %  ‐0,35% 

POL  0,14 %  0,12 %  0,13 %  9,66 %  9,48 %  0,18% 

PRT  0,13 %  0,12 %  0,12 %  9,49 %  9,47 %  0,02% 

ROU  0,15 %  0,13 %  0,13 %  9,54 %  9,47 %  0,07% 

RUS  ‐0,03 %  ‐0,03 %  ‐0,03 %  8,92 %  9,41 %  ‐0,49% 

SVK  0,17 %  0,15 %  0,15 %  9,38 %  9,46 %  ‐0,08% 

SVN  0,08 %  0,08 %  0,08 %  9,62 %  9,48 %  0,14% 

SWE  0,28 %  0,26 %  0,26 %  9,42 %  9,47 %  ‐0,05% 

TUR  0,00 %  0,00 %  0,00 %  6,09 %  9,17 %  ‐3,08% 

TWN  ‐0,05 %  ‐0,05 %  ‐0,05 %  9,10 %  9,43 %  ‐0,32% 

USA  0,41 %  0,37 %  0,37 %  9,49 %  9,48 %  0,01% 

ROW  0,01 %  0,01 %  0,01 %  9,51 %  9,46 %  0,04% 
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Table A6: Multilateral Liberalization - no mobility 

Real income effects for multilateral trade barrier reductions  by 

  0.5%  1%  1.5%  2%  2.5%  3% 

AUS  0,14 %  0,29 %  0,44 %  0,60 %  0,76 %  0,92 % 

AUT  0,24 %  0,49 %  0,74 %  1,00 %  1,26 %  1,53 % 

BEL  0,35 %  0,70 %  1,06 %  1,43 %  1,81 %  2,20 % 

BGR  0,32 %  0,65 %  0,99 %  1,34 %  1,70 %  2,07 % 

BRA  0,08 %  0,16 %  0,24 %  0,32 %  0,41 %  0,50 % 

CAN  0,21 %  0,41 %  0,63 %  0,84 %  1,06 %  1,29 % 

CHE  0,23 %  0,47 %  0,72 %  0,97 %  1,22 %  1,48 % 

CHN  0,05 %  0,11 %  0,17 %  0,22 %  0,28 %  0,34 % 

CYP  0,28 %  0,56 %  0,85 %  1,14 %  1,44 %  1,75 % 

CZE  0,33 %  0,67 %  1,02 %  1,37 %  1,73 %  2,10 % 

DEU  0,19 %  0,39 %  0,58 %  0,79 %  0,99 %  1,20 % 

DNK  0,24 %  0,47 %  0,72 %  0,96 %  1,21 %  1,47 % 

ESP  0,15 %  0,30 %  0,45 %  0,61 %  0,77 %  0,93 % 

EST  0,37 %  0,74 %  1,12 %  1,50 %  1,90 %  2,30 % 

FIN  0,18 %  0,36 %  0,54 %  0,73 %  0,92 %  1,11 % 

FRA  0,15 %  0,31 %  0,47 %  0,63 %  0,79 %  0,96 % 

GBR  0,16 %  0,33 %  0,50 %  0,68 %  0,86 %  1,04 % 

GRC  0,15 %  0,30 %  0,45 %  0,60 %  0,76 %  0,92 % 

HRV  0,27 %  0,54 %  0,82 %  1,11 %  1,40 %  1,71 % 

HUN  0,37 %  0,75 %  1,14 %  1,53 %  1,94 %  2,35 % 

IDN  0,14 %  0,27 %  0,42 %  0,56 %  0,71 %  0,86 % 

IND  0,08 %  0,15 %  0,24 %  0,32 %  0,41 %  0,51 % 

IRL  0,57 %  1,15 %  1,74 %  2,35 %  2,97 %  3,60 % 

ITA  0,12 %  0,24 %  0,36 %  0,49 %  0,61 %  0,74 % 

JPN  0,10 %  0,19 %  0,29 %  0,39 %  0,50 %  0,60 % 

KOR  0,18 %  0,37 %  0,56 %  0,75 %  0,95 %  1,16 % 

LTU  0,31 %  0,63 %  0,95 %  1,28 %  1,62 %  1,96 % 

LUX  1,06 %  2,15 %  3,27 %  4,41 %  5,57 %  6,77 % 

LVA  0,29 %  0,59 %  0,89 %  1,20 %  1,51 %  1,83 % 

MEX  0,15 %  0,29 %  0,44 %  0,59 %  0,74 %  0,90 % 

MLT  0,61 %  1,24 %  1,88 %  2,53 %  3,20 %  3,89 % 

NLD  0,36 %  0,72 %  1,09 %  1,47 %  1,85 %  2,24 % 

NOR  0,22 %  0,44 %  0,67 %  0,89 %  1,12 %  1,35 % 

POL  0,24 %  0,49 %  0,74 %  1,00 %  1,26 %  1,53 % 

PRT  0,19 %  0,39 %  0,59 %  0,80 %  1,00 %  1,22 % 

ROU  0,23 %  0,46 %  0,69 %  0,94 %  1,19 %  1,45 % 

RUS  0,20 %  0,40 %  0,60 %  0,81 %  1,02 %  1,23 % 

SVK  0,34 %  0,69 %  1,05 %  1,41 %  1,78 %  2,15 % 

SVN  0,31 %  0,62 %  0,94 %  1,26 %  1,60 %  1,94 % 

SWE  0,21 %  0,42 %  0,63 %  0,85 %  1,08 %  1,31 % 

TUR  0,17 %  0,35 %  0,53 %  0,71 %  0,89 %  1,07 % 

TWN  0,28 %  0,57 %  0,86 %  1,16 %  1,46 %  1,76 % 

USA  0,07 %  0,14 %  0,21 %  0,28 %  0,35 %  0,43 % 

ROW  0,21 %  0,42 %  0,64 %  0,87 %  1,09 %  1,33 % 

 



 42

Table A7: Multilateral Liberalization – mobility within the EU 

Real income effects for multilateral trade barrier reductions  by 

  0.5%  1%  1.5%  2%  2.5%  3% 

AUS  0,14 %  0,29 %  0,44 %  0,60 %  0,76 %  0,92 % 

AUT  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

BEL  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

BGR  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

BRA  0,08 %  0,16 %  0,24 %  0,32 %  0,41 %  0,50 % 

CAN  0,21 %  0,41 %  0,63 %  0,84 %  1,06 %  1,29 % 

CHE  0,24 %  0,48 %  0,73 %  0,98 %  1,24 %  1,50 % 

CHN  0,05 %  0,11 %  0,17 %  0,22 %  0,28 %  0,34 % 

CYP  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

CZE  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

DEU  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

DNK  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

ESP  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

EST  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

FIN  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

FRA  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

GBR  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

GRC  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

HRV  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

HUN  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

IDN  0,14 %  0,27 %  0,42 %  0,56 %  0,71 %  0,86 % 

IND  0,08 %  0,15 %  0,24 %  0,32 %  0,41 %  0,51 % 

IRL  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

ITA  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

JPN  0,10 %  0,19 %  0,29 %  0,39 %  0,50 %  0,60 % 

KOR  0,18 %  0,37 %  0,56 %  0,76 %  0,96 %  1,16 % 

LTU  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

LUX  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

LVA  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

MEX  0,15 %  0,29 %  0,44 %  0,59 %  0,74 %  0,90 % 

MLT  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

NLD  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

NOR  0,22 %  0,44 %  0,66 %  0,89 %  1,12 %  1,34 % 

POL  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

PRT  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

ROU  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

RUS  0,20 %  0,40 %  0,60 %  0,81 %  1,01 %  1,22 % 

SVK  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

SVN  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

SWE  0,21 %  0,43 %  0,66 %  0,88 %  1,11 %  1,35 % 

TUR  0,17 %  0,35 %  0,52 %  0,70 %  0,89 %  1,07 % 

TWN  0,28 %  0,57 %  0,86 %  1,16 %  1,46 %  1,76 % 

USA  0,07 %  0,14 %  0,21 %  0,28 %  0,36 %  0,43 % 

ROW  0,21 %  0,43 %  0,65 %  0,87 %  1,10 %  1,34 % 
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Table A8: Real income effects of alternative scenarios 

 Aichele et al.  Francois et al.  Fontagné et al.  Fontagné averages 

  immobile  mobile  immobile  mobile  immobile  mobile  immobile  mobile 

AUS  ‐0,08 %  ‐0,08 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 % 

AUT  0,78 %  1,28 %  0,05 %  0,09 %  0,06 %  0,14 %  0,11 %  0,20 % 

BEL  1,45 %  1,28 %  0,16 %  0,09 %  0,29 %  0,14 %  0,44 %  0,20 % 

BGR  0,83 %  1,28 %  0,03 %  0,09 %  0,07 %  0,14 %  0,07 %  0,20 % 

BRA  ‐0,02 %  ‐0,02 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 % 

CAN  ‐0,48 %  ‐0,49 %  0,01 %  0,01 %  0,01 %  0,01 %  0,01 %  0,01 % 

CHE  ‐0,12 %  ‐0,12 %  ‐0,01 %  ‐0,01 %  ‐0,02 %  ‐0,01 %  ‐0,03 %  ‐0,02 % 

CHN  ‐0,08 %  ‐0,08 %  0,00 %  0,00 %  ‐0,01 %  ‐0,01 %  ‐0,01 %  ‐0,01 % 

CYP  0,27 %  1,28 %  0,02 %  0,09 %  0,07 %  0,14 %  0,07 %  0,20 % 

CZE  0,97 %  1,28 %  0,05 %  0,09 %  0,03 %  0,14 %  0,09 %  0,20 % 

DEU  1,03 %  1,28 %  0,10 %  0,09 %  0,13 %  0,14 %  0,20 %  0,20 % 

DNK  0,18 %  1,28 %  0,06 %  0,09 %  0,08 %  0,14 %  0,15 %  0,20 % 

ESP  1,17 %  1,28 %  0,03 %  0,09 %  0,05 %  0,14 %  0,08 %  0,20 % 

EST  0,66 %  1,28 %  0,05 %  0,09 %  0,07 %  0,14 %  0,11 %  0,20 % 

FIN  1,37 %  1,28 %  0,07 %  0,09 %  0,12 %  0,14 %  0,17 %  0,20 % 

FRA  0,76 %  1,28 %  0,07 %  0,09 %  0,12 %  0,14 %  0,18 %  0,20 % 

GBR  2,30 %  1,28 %  0,12 %  0,09 %  0,22 %  0,14 %  0,28 %  0,20 % 

GRC  0,48 %  1,28 %  0,02 %  0,09 %  0,03 %  0,14 %  0,06 %  0,20 % 

HRV  2,86 %  1,28 %  0,02 %  0,09 %  0,07 %  0,14 %  0,08 %  0,20 % 

HUN  1,58 %  1,28 %  0,07 %  0,09 %  0,11 %  0,14 %  0,21 %  0,20 % 

IDN  ‐0,05 %  ‐0,05 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 % 

IND  0,01 %  0,01 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 % 

IRL  4,59 %  1,28 %  0,66 %  0,09 %  1,40 %  0,14 %  1,86 %  0,20 % 

ITA  0,91 %  1,28 %  0,05 %  0,09 %  0,06 %  0,14 %  0,10 %  0,20 % 

JPN  0,02 %  0,02 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 % 

KOR  ‐0,10 %  ‐0,10 %  ‐0,01 %  ‐0,01 %  ‐0,01 %  ‐0,01 %  ‐0,02 %  ‐0,02 % 

LTU  0,79 %  1,28 %  0,05 %  0,09 %  0,02 %  0,14 %  0,08 %  0,20 % 

LUX  1,58 %  1,28 %  0,38 %  0,09 %  0,81 %  0,14 %  1,04 %  0,20 % 

LVA  0,93 %  1,28 %  0,03 %  0,09 %  0,04 %  0,14 %  0,06 %  0,20 % 

MEX  ‐0,31 %  ‐0,31 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 % 

MLT  1,22 %  1,28 %  0,11 %  0,09 %  0,24 %  0,14 %  0,29 %  0,20 % 

NLD  2,11 %  1,28 %  0,13 %  0,09 %  0,18 %  0,14 %  0,37 %  0,20 % 

NOR  ‐1,64 %  ‐1,65 %  0,01 %  0,01 %  ‐0,03 %  ‐0,03 %  ‐0,03 %  ‐0,04 % 

POL  0,95 %  1,28 %  0,04 %  0,09 %  0,06 %  0,14 %  0,08 %  0,20 % 

PRT  0,86 %  1,28 %  0,02 %  0,09 %  0,06 %  0,14 %  0,07 %  0,20 % 

ROU  1,28 %  1,28 %  0,03 %  0,09 %  0,07 %  0,14 %  0,08 %  0,20 % 

RUS  ‐0,45 %  ‐0,45 %  0,00 %  0,00 %  ‐0,01 %  ‐0,01 %  ‐0,01 %  ‐0,02 % 

SVK  1,77 %  1,28 %  0,02 %  0,09 %  0,07 %  0,14 %  0,09 %  0,20 % 

SVN  0,64 %  1,28 %  0,03 %  0,09 %  0,01 %  0,14 %  0,04 %  0,20 % 

SWE  0,93 %  1,28 %  0,06 %  0,09 %  0,10 %  0,14 %  0,16 %  0,20 % 

TUR  ‐0,01 %  ‐0,01 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 %  0,00 % 

TWN  ‐0,14 %  ‐0,15 %  ‐0,02 %  ‐0,02 %  ‐0,02 %  ‐0,02 %  ‐0,03 %  ‐0,03 % 

USA  0,98 %  0,99 %  0,11 %  0,12 %  0,13 %  0,14 %  0,23 %  0,23 % 

ROW  ‐0,19 %  ‐0,18 %  0,00 %  0,01 %  0,01 %  0,01 %  0,01 %  0,01 % 

The last two columns rely on the average barriers for agriculture, manufacturing and services directly reported in 
Fontagné et al. (2013) instead of the disaggregated values (columns 5 and 6) which we obtain from following 
their described method as closely as possible.
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Table A9: Real income effects and spillovers (maximal liberalization) 

 immobile    mobile 

Spillovers:         no  direct & indirect          no  direct    & indirect 

AUS  0,00 %  0,05 % 0,32 % 0,00 % 0,05 %  0,32 %

AUT  0,17 %  0,28 % 0,34 % 0,32 % 0,46 %  0,53 %

BEL  0,70 %  0,91 % 1,03 % 0,32 % 0,46 %  0,53 %

BGR  0,12 %  0,45 % 0,57 % 0,32 % 0,46 %  0,53 %

BRA  0,00 %  0,03 % 0,17 % 0,00 % 0,04 %  0,17 %

CAN  0,02 %  0,29 % 0,57 % 0,02 % 0,29 %  0,57 %

CHE  ‐0,05 %  0,28 % 0,60 % ‐0,03 % 0,29 %  0,62 %

CHN  ‐0,02 %  0,03 % 0,12 % ‐0,02 % 0,03 %  0,12 %

CYP  0,10 %  0,40 % 0,50 % 0,32 % 0,46 %  0,53 %

CZE  0,15 %  0,23 % 0,31 % 0,32 % 0,46 %  0,53 %

DEU  0,32 %  0,43 % 0,51 % 0,32 % 0,46 %  0,53 %

DNK  0,24 %  0,36 % 0,45 % 0,32 % 0,46 %  0,53 %

ESP  0,13 %  0,28 % 0,34 % 0,32 % 0,46 %  0,53 %

EST  0,18 %  0,45 % 0,56 % 0,32 % 0,46 %  0,53 %

FIN  0,28 %  0,41 % 0,46 % 0,32 % 0,46 %  0,53 %

FRA  0,26 %  0,39 % 0,44 % 0,32 % 0,46 %  0,53 %

GBR  0,43 %  0,57 % 0,64 % 0,32 % 0,46 %  0,53 %

GRC  0,11 %  0,33 % 0,38 % 0,32 % 0,46 %  0,53 %

HRV  0,14 %  0,36 % 0,48 % 0,32 % 0,46 %  0,53 %

HUN  0,33 %  0,49 % 0,59 % 0,32 % 0,46 %  0,53 %

IDN  0,00 %  0,02 % 0,29 % 0,00 % 0,02 %  0,29 %

IND  0,00 %  0,02 % 0,16 % 0,00 % 0,02 %  0,16 %

IRL  3,03 %  3,40 % 3,66 % 0,32 % 0,46 %  0,53 %

ITA  0,16 %  0,25 % 0,29 % 0,32 % 0,46 %  0,53 %

JPN  0,00 %  0,01 % 0,20 % 0,00 % 0,01 %  0,20 %

KOR  ‐0,03 %  0,04 % 0,39 % ‐0,04 % 0,04 %  0,38 %

LTU  0,13 %  0,47 % 0,60 % 0,32 % 0,46 %  0,53 %

LUX  1,85 %  2,51 % 2,97 % 0,32 % 0,46 %  0,53 %

LVA  0,09 %  0,35 % 0,43 % 0,32 % 0,46 %  0,53 %

MEX  0,00 %  0,17 % 0,38 % 0,00 % 0,18 %  0,38 %

MLT  0,46 %  0,85 % 1,01 % 0,32 % 0,46 %  0,53 %

NLD  0,55 %  0,66 % 0,81 % 0,32 % 0,46 %  0,53 %

NOR  ‐0,06 %  0,26 % 0,57 % ‐0,06 % 0,26 %  0,56 %

POL  0,12 %  0,23 % 0,30 % 0,32 % 0,46 %  0,53 %

PRT  0,12 %  0,30 % 0,35 % 0,32 % 0,46 %  0,53 %

ROU  0,13 %  0,29 % 0,35 % 0,32 % 0,46 %  0,53 %

RUS  ‐0,03 %  0,11 % 0,44 % ‐0,03 % 0,10 %  0,44 %

SVK  0,15 %  0,37 % 0,47 % 0,32 % 0,46 %  0,53 %

SVN  0,08 %  0,26 % 0,36 % 0,32 % 0,46 %  0,53 %

SWE  0,26 %  0,39 % 0,47 % 0,32 % 0,46 %  0,53 %

TUR  0,00 %  0,14 % 0,42 % 0,00 % 0,14 %  0,42 %

TWN  ‐0,05 %  0,06 % 0,59 % ‐0,05 % 0,05 %  0,58 %

USA  0,37 %  0,49 % 0,54 % 0,38 % 0,50 %  0,54 %

ROW  0,01 %  0,14 % 0,50 % 0,03 % 0,15 %  0,51 %

Real income effects for maximal liberalization with and without population mobility and with no spillovers, only 
20% direct spillovers or 20% direct and 10% indirect spillovers.
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Table A10: Real income effects and service trade (maximal liberalization) 

 immobile  mobile  
full 

liberalization 
no service 

liberalization 
no finance 
liberalization 

full 
liberalization 

no service 
liberalization 

no finance 
liberalization 

AUS  0,00 %  0,00 %  0,00 % 0,00 % 0,00 %  0,00 %

AUT  0,17 %  0,11 %  0,17 % 0,32 % 0,17 %  0,31 %

BEL  0,70 %  0,34 %  0,69 % 0,32 % 0,17 %  0,31 %

BGR  0,12 %  0,05 %  0,12 % 0,32 % 0,17 %  0,31 %

BRA  0,00 %  0,00 %  0,00 % 0,00 % 0,00 %  0,00 %

CAN  0,02 %  0,01 %  0,02 % 0,02 % 0,01 %  0,02 %

CHE  ‐0,05 %  ‐0,03 %  ‐0,03 % ‐0,03 % ‐0,03 %  ‐0,02 %

CHN  ‐0,02 %  ‐0,01 %  ‐0,02 % ‐0,02 % ‐0,01 %  ‐0,02 %

CYP  0,10 %  0,04 %  0,08 % 0,32 % 0,17 %  0,31 %

CZE  0,15 %  0,10 %  0,15 % 0,32 % 0,17 %  0,31 %

DEU  0,32 %  0,22 %  0,32 % 0,32 % 0,17 %  0,31 %

DNK  0,24 %  0,08 %  0,24 % 0,32 % 0,17 %  0,31 %

ESP  0,13 %  0,11 %  0,13 % 0,32 % 0,17 %  0,31 %

EST  0,18 %  0,13 %  0,18 % 0,32 % 0,17 %  0,31 %

FIN  0,28 %  0,14 %  0,28 % 0,32 % 0,17 %  0,31 %

FRA  0,26 %  0,14 %  0,26 % 0,32 % 0,17 %  0,31 %

GBR  0,43 %  0,27 %  0,41 % 0,32 % 0,17 %  0,31 %

GRC  0,11 %  0,03 %  0,10 % 0,32 % 0,17 %  0,31 %

HRV  0,14 %  0,11 %  0,13 % 0,32 % 0,17 %  0,31 %

HUN  0,33 %  0,17 %  0,33 % 0,32 % 0,17 %  0,31 %

IDN  0,00 %  0,00 %  0,00 % 0,00 % 0,00 %  0,00 %

IND  0,00 %  0,00 %  0,00 % 0,00 % 0,00 %  0,00 %

IRL  3,03 %  0,52 %  2,57 % 0,32 % 0,17 %  0,31 %

ITA  0,16 %  0,11 %  0,16 % 0,32 % 0,17 %  0,31 %

JPN  0,00 %  0,00 %  0,00 % 0,00 % 0,00 %  0,00 %

KOR  ‐0,03 %  ‐0,02 %  ‐0,03 % ‐0,04 % ‐0,03 %  ‐0,04 %

LTU  0,13 %  0,13 %  0,13 % 0,32 % 0,17 %  0,31 %

LUX  1,85 %  0,05 %  0,32 % 0,32 % 0,17 %  0,31 %

LVA  0,09 %  0,06 %  0,09 % 0,32 % 0,17 %  0,31 %

MEX  0,00 %  ‐0,01 %  0,00 % 0,00 % ‐0,01 %  0,00 %

MLT  0,46 %  0,16 %  0,27 % 0,32 % 0,17 %  0,31 %

NLD  0,55 %  0,22 %  0,54 % 0,32 % 0,17 %  0,31 %

NOR  ‐0,06 %  ‐0,07 %  ‐0,06 % ‐0,06 % ‐0,07 %  ‐0,06 %

POL  0,12 %  0,07 %  0,12 % 0,32 % 0,17 %  0,31 %

PRT  0,12 %  0,06 %  0,11 % 0,32 % 0,17 %  0,31 %

ROU  0,13 %  0,09 %  0,13 % 0,32 % 0,17 %  0,31 %

RUS  ‐0,03 %  ‐0,03 %  ‐0,02 % ‐0,03 % ‐0,03 %  ‐0,03 %

SVK  0,15 %  0,16 %  0,15 % 0,32 % 0,17 %  0,31 %

SVN  0,08 %  0,06 %  0,08 % 0,32 % 0,17 %  0,31 %

SWE  0,26 %  0,10 %  0,26 % 0,32 % 0,17 %  0,31 %

TUR  0,00 %  0,00 %  0,00 % 0,00 % 0,00 %  0,00 %

TWN  ‐0,05 %  ‐0,03 %  ‐0,05 % ‐0,05 % ‐0,03 %  ‐0,05 %

USA  0,37 %  0,23 %  0,36 % 0,38 % 0,24 %  0,36 %

ROW  0,01 %  ‐0,01 %  0,01 % 0,03 % 0,00 %  0,02 %

Real income effects for maximal liberalization with and without population mobility and with liberalization across 
all sectors, all sectors except services (19-29), and all sectors except finance (23).  
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Table A11: Summary of German regional effects 

 maximal 
liberalization 

maximal liberalization 
(no service liberalization) 

Francois et al. (2013) 
scenario 

 immobile  mobile  immobile  mobile  immobile  mobile 

Minimum 0.31 % 0.46 % 0.24 % 0.34 % 0,03 % 0,03 % 

Maximum 0.71 % 0.46 % 0.49 % 0.34 % 0,04 % 0,03 % 

Mean 0.47 % 0.46 % 0.35 % 0.34 % 0,03 % 0,03 % 

Coeff. of variation 0.127  0.102  0,748  

Range and mean of real income effects across German counties for different liberalization scenarios with and 
without population mobility. For all cases with population immobility coefficients of variation are reported in the 
last row. Full results across all German regions are available in a supplementary appendix. 
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Figure A1: Shares of different industries in the region’s total production 

 

Figure A2: Shares of a regions’ industry production in Germany’s total industry 

production 
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Figure A3: Regional disaggregation, immobile population 
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App A1: Derivation of trade shares from the WIOD database 

The raw WIOT-data. For each combination of countries and sectors the WIOT contains an 

entry ,  for the value of flows from industry  in supplier country  to industry  in 

destination country , including within country flows , . It also provides the values of flows 

from industry  in country  to country  that end up as final consumption by households , , 

final consumption by non-profit organizations , , government spending , , investments 

,  and inventory changes , . All entries in these raw data (and in the following) are in 

value terms at current prices. 

Handling of inventory changes. Of course, inventory changes can be negative and sometimes 

they are significantly large. If we were to calculate final demand by simply summing over 

consumption, investment, government spending and inventory changes we would end up with 

a negative final demand in some cases. To reconcile the real world data with our static model 

that has no room for inventories we follow Costinot and Rodríguez-Clare (2014 Online 

Appendix) and split the vector of inventory changes into a vector with all positive changes 

,  and one with all negative changes ,  and treat them as follows. 

Positive inventory changes are directly included in final demand as are final consumption, 

government spending and investments, i.e. we treat the build-up of inventory as if it were 

consumed in the current period. Formally, final demand in country  for goods from industry 

 in country , , , is thus defined as , , , , , , . 

Negative inventory changes, in contrast, are treated as if they were produced (and consumed) 

in the current period. To do this, we can not simply increase our output vector by the respective 

(absolute) value of inventory changes because the production of the inventory in the last period 

also required intermediates and, thus, had a larger overall effect. To see how to calculate the 

necessary changes consider  countries and  sectors in matrix notation.  is the original 

∙ 1-vector of total outputs,  the ∙ ∙ -matrix of input coefficients,  the 

∙ 1-vector of final demand including positive inventory changes and  the ∙

1-vector of negative inventory changes. Then the total output can be calculated as the sum of 

intermediate flows, final demand, and inventory changes as 	 	 	 	 	 . We want to 

calculate the new level  for which the final demand vector is unchanged but inventory 

changes  are set to 0, i.e. the total output if the negative inventory changes had been 

produced in the current period. Rearranging terms we get  where  is the 
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unit matrix. We then obtain the new input output matrix by combining intermediate good flows 

	  and the unchanged final demand vector . 

Handling of the real estate sector. For the reasons spelt out in section 3.2, severe data 

problems make it impossible to base our parameter estimates for the consumption share of land 

and structures and the cost shares of land and structures in intermediates on the WIOD and 

complementary databases. Hence, we take these parameter estimates from other sources which 

we have also characterized in section 3.2. To avoid that the impact of land is considered twice, 

we eliminate the real estate sector from the WIOT. We do so in the following way which ensures 

that the final input output matrix is consistent.  

First, we eliminate the entry for the real estate sector in final demand and we shift entries of the 

real estate sector as intermediate into the respective sectoral value added. We also eliminate the 

entries for all shipments from the other sectors to the real estate sector. The outputs are thus 

recorded in an ∙ 1 1-vector), the matrix of input coefficients then becomes a 

∙ 1 ∙ 1 -matrix and the vector of final demands becomes an 

∙ 1 1-vector. At this stage the system is not yet consistent since total use and total 

output fall apart.  

To render the system consistent we calculate the input coefficients of the remaining ∙ 1  

sectors by dividing the entries for the shipments of intermediate by the respective sectoral 

output (the latter are unchanged since the entries for the real estate sector have been shifted to 

the sectoral value added). We use this to calculate the Leontieff-inverse similarly as before. We 

now take the final demand as given and recalculate the intermediate demand. The resulting final 

input-output table is now consistent and used in all calculations. 

Derivation of consumption and intermediate goods shares. This final input-output table 

allows us derive two parameters of the model. Firstly, we calculate the share that industry  has 

in the consumption of country  by dividing expenditures on industry  by total demand of 

country  to get ∑ , /	∑ ∑ , . Similarly, we derive the share that industry  

has in the intermediate demand of industry  in country 	as ∑ , /	∑ ∑ , . 

Bilateral trade flows and handling of zeros. We also use the adjusted input output matrix to 

calculate for each industry  the trade flow  between any supplying country  to any 

destination country . These bilateral trade flows are obtained by summing over all uses of  

(intermediate use in all industries and final demand) in its destination country, 
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∑ , , . When looking at the data, several of these bilateral trade flows are zero due 

to the high level of sectoral and geographical disaggregation. While trade between any two 

countries in any industry can become arbitrarily small in the Eaton-Kortum model, it would 

only become zero if trade costs between those two countries were infinitely high. In this case it 

could no longer hold true that direct trade between those countries would be cheaper than trade 

via some partner country (with non-infinite trade costs). To avoid these problems, we set all 

zero trade flows equal to a value of 1 US-Dollar. To put this procedure into perspective, recall 

that we have aggregated industries such that each country produces output in each industry (cf. 

section 3.2). Since this output will be in the millions, setting some bilateral trade flows at 1 

Dollar has a negligible effect on the other countries' trade shares which we will use. 

Country production and spending. Summing over all importing countries  we obtain the 

value of country 's total production in industry , i.e. the revenue of firms in industry , 

∑ . The value of total production (revenue) in country  is then given by summing these 

across all industries, ∑ . Summing across exporting countries  we get country 's 

total spending in industry , 	 	 ∑ . Then summing over the spending in each industry 

gives country 's total spending ∑ .  

Bilateral trade shares. We derive the share  that country  has in country 's spending in 

industry  by dividing industry  flows from  to , , by country 's total industry 

spending . Hence, these bilateral trade shares are, ⁄ . 
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App A2: Trade Barriers – Robustness check 

In our analysis in the body of the paper we considered a symmetric reduction of the trade barrier 

parameters  between the US and the European member states by up to 9.97% of their 

original value. This threshold reflects an estimate of the tariff equivalents of the pre-existing 

non-tariff barriers in EU-US-trade which is important because it gives us an upper threshold for 

the feasible tariff-liberalization corridor (so that we are in the range of non-negative barriers, 

and hence, so that subsidies are excluded). 

There is no fully satisfying way to arrive at an estimate of bilateral trade costs and, hence, there 

is no hope to arrive at more than a best estimate for the upper threshold for trade cost reductions 

that we seek. Our estimate is based on a calculation of bilateral trade barriers using the Head-

Ries index (Head and Mayer 2014). The Head-Ries index provides a standard – if crude - way 

to recover trade costs from trade data (Head and Mayer 2014). Applied to our model, we would 

have to use eq. (8) to obtain a simple relation between bilateral trade barriers and trade shares: 

         (a1) 

In addition to assuming that there is frictionless trade within locations (which we do throughout 

our analysis), the Head-Ries index imposes the assumption that bilateral trade costs are fully 

symmetric, i.e.  (which we do not). Then (a1) is immediately inverted and, given 

an estimate of , (symmetric) bilateral trade costs can be recovered. Of course, this violates 

our assumption that 1  which we used in the body of our paper to 

estimate the productivity dispersion parameters. There is no way to arrive at an estimate of  

given this specification. However, symmetric barriers derived through (a1) give a necessary 

(though not sufficient) condition for the threshold value to be feasible: the product  

takes on the same value for different values of its components and the smaller value would give 

us the true threshold. 
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App A3: Derivation of Regional Trade Data; Table of Regional Sectors 

In order to include the German regions into the calculations we start with value added data from 

national accounts which are available on the regional level from the German federal and state 

statistical offices (“Regionaldatenbank der statistischen Ämter des Bundes und der Länder”). 

This data is available for all 402 regions (“Kreise”) disaggregated into 6 groups of NACE/ISIC 

industries which match directly with WIOD industries as can be seen in table App-A3-1.  

Assuming that Germany’s industry specific shares of value added in production  

hold for all regions, we can use the value added data to calculate a regions share in total German 

production for each industry.  

We incorporate regions into the initial input-output table in three steps. Firstly, we replace all 

German rows in the table spreading the intermediate and final demand for German goods across 

regions according to their production shares. This means that a region with a high output in a 

certain industry will satisfy a larger share of demand from any trading partner than a region 

with low output in that particular industry. 

Secondly, we replace all German intermediate demand columns by assuming that the German 

intermediate demand structure in each industry holds for all regions. Under this assumption we 

can use production shares to determine the intermediate demand levels of each region-industry 

from each trading partner. Hence, a region with a high output in, say, agriculture will have a 

higher demand for the typical intermediate goods of this sector than a region with low output 

in agriculture. Moreover, this region will also feature a higher trade level with whoever is the 

principal supplier of such intermediates. 

Finally, we need to replace the German final demand column by splitting demand across regions. 

To do so, notice that the value of goods consumption is equal to  times a region’s total 

expenditure given by eq. (14). Thus, a region’s share of total German demand is  
∑
∈

∑

∑ ∑
∈

 , where the denominator sums across all German regions. Both the 

nominator and denominator of the RHS consist simply of the sum of value added and trade 

deficits. We assume that the latter are spread across regions according to total income28 and 

consequentially, the above expenditure shares can be calculated using only our value added 

data as  
∑
∈

∑

∑ ∑
∈

. 

                                                 
28 Though not in the model, the implicit underlying assumption to justify this decision is that of a constant 
saving rate across German regions. 
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Table App-A3-1: Regional sectors 

WIOD    This Paper:    
Sector  Description  Sector  Label 
1 Crop and animal production, hunting and related service activities 

1 Agricultural 2 Forestry and logging 
3 Fishing and aquaculture 
4 Mining and quarrying 

2 Manufacturing 

5 Food products, beverages and tobacco products 
6 Textiles, wearing apparel and leather products 
7 Wood, cork, except furniture; articles of straw and plaiting materials 
8 Paper and paper products 
9 Printing and reproduction of recorded media 
10 Coke and refined petroleum products 
11 Chemicals and chemical products 
12 Basic pharmaceutical products and pharmaceutical preparations 
13 Rubber and plastic products 
14 Other non-metallic mineral products 
15 Basic metals 
16 Fabricated metal products, except machinery and equipment 
17 Computer, electronic and optical products 
18 Electrical equipment 
19 Machinery and equipment n.e.c. 
20 Motor vehicles, trailers and semi-trailers 
21 Other transport equipment 
22 Furniture; other manufacturing 
23 Repair and installation of machinery and equipment 
24 Electricity, gas, steam and air conditioning supply 
25 Water collection, treatment and supply 
26 Sewerage; waste collection, treatment and disposal activities;  
27 Construction 3 Construction 
28 Wholesale, retail trade & repair of motor vehicles and motorcycles 

4 
Trade, 
Communication 

29 Wholesale trade, except of motor vehicles and motorcycles 
30 Retail trade, except of motor vehicles and motorcycles 
31 Land transport and transport via pipelines 
32 Water transport 
33 Air transport 
34 Warehousing and support activities for transportation 
35 Postal and courier activities 
36 Accommodation and food service activities 
37 Publishing activities 
38 Motion picture, video and television programme production, sound 

recording and music publishing activities; broadcasting activities 
39 Telecommunications 
40 Computer programming, consultancy; information service activities 

5 
Financial, 
Business 

41 Financial service activities, except insurance and pension funding 
42 Insurance, pension funding, except compulsory social security 
43 Activities auxiliary to financial services and insurance activities 
44 Legal, accounting activities; head offices; management consultancy 
45 Architectural and engineering activities; technical testing and analysis 
46 Scientific research and development 
47 Advertising and market research 
48 Other professional, scientific, technical activities; veterinary activities 
49 Administrative and support service activities 

6 
Government, 
Health,  
Education 

50 Public administration and defence; compulsory social security 
51 Education 
52 Human health and social work activities 
53 Other service activities 
54 Activities of households as employers; undifferentiated goods- and 

services-producing activities of households for own use 
55 Activities of extraterritorial organizations and bodies 
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