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Motivation



Literature on international risk-sharing: • Distinction between risky and risk-free assets • No distinctive treatment of Foreign Direct Investment (FDI) → given the production structure: doing FDI or buying shares of foreign firms are equivalent



What is different about FDI?



• Transfer of technologies, human capital, ideas within the boundaries of the firm • MP implies transfer of resources typically not freely mobile across countries • In this paper: technology transfers



This Paper



Multinational Production (MP) as technology and portfolio flow • MP affects productivity in host market • MP affects impact of country-specific shocks on world markets • Assets other than FDI = fully contingent portfolio



What do we find? 1. Role for MP in cross-country risk sharing even with frictionless financial markets • Financial assets enable redistribution of output across countries in each state of nature • MP flows alter the amount of output in each state of nature



This Paper



Multinational Production (MP) as technology and portfolio flow • MP affects productivity in host market • MP affects impact of country-specific shocks on world markets • Assets other than FDI = fully contingent portfolio



What do we find? 1. Role for MP in cross-country risk sharing even with frictionless financial markets 2. Overall effect on consumption risk depends on direction of MP flows • Consumption risk is reduced if firms locate production in countries least correlated with world risk • In the case with symmetric countries and entry cost, this would be the case



This Paper Multinational Production (MP) as technology and portfolio flow • MP affects productivity in host market • MP affects impact of country-specific shocks on world markets • Assets other than FDI = fully contingent portfolio



What do we find? 1. Role for MP in cross-country risk sharing even with frictionless financial markets 2. Overall effect on consumption risk depends on direction of MP flows 3. Calibration to 19 OECD countries • Net transfer of technologies across countries • Overall effect on risk premium



This Paper



Multinational Production (MP) as technology and portfolio flow • MP affects productivity in host market • MP affects impact of country-specific shocks on world markets • Assets other than FDI = fully contingent portfolio



What do we find? 1. Role for MP in cross-country risk sharing even with frictionless financial markets 2. Overall effect on consumption risk depends on direction of MP flows 3. Calibration to 19 OECD countries



Sketch of the Model



Consider a Lucas’ tree world economy with N countries • Each country has Ln units of production → trees • Country-specific shock An (s) → fruits • Complete financial markets and CRRA preferences Ci (s) = µi · YW (s)



YW (s) =



PN



n=1



Ln An (s)



• Limitation of complete markets in reducing consumption risk given by aggregate world risk



If there are country-specific shocks, technology-transfer imbedded in MP flows affects aggregate world risk • Transfer of trees towards economies least correlated with world fluctuations reduces consumption risk



Outline



• Model



• Equilibrium



• Main mechanism



• Calibration



• Conclusions



The Model 1. Trade and International Risk-Sharing: Grossman-Razin (1984), Svensson (1988) • N countries of size Ln • Two sectors of production: final tradable good (numeraire) and intermediate non-tradable sector • Country-specific productivity shock affects relative price of tradable to non-tradable goods • State of nature given by cross-country productivity shocks: s = {An (s)}N n=1 • Full set of contingent securities: perfect risk sharing



2. Micro Structure in Intermediate Sector: Melitz (2003) • Heterogenous firms and monopolistic competition • Transfer of technology after paying an entry fixed cost • MP changes host country productivity • MP changes impact of country-specific shocks on world output



Disconnection between trade and macro literature misses impact of technology flows on international risk pattern



The Model Two periods: • Period 1: FDI and portfolio decisions before realization of uncertainty • Period 2: Consumption and production after realization of uncertainty



Preferences β



X s∈S



P r(s)



C(s)1−σ 1−σ



Technology • Final consumption good is freely tradable (numeraire) Y (s) = A(s) · Lf (s)α · Q(s)1−α • Non-Tradable differentiated sector with continuum of firms: z ∼ G(z) (known parameter) η Z  η−1 η−1 Q(s) = q(z, s) η dG (z) z



q(z, s)



= z · l(z, s)



• Intermediate goods produced by national firms and foreign affiliates



The Model: Asset Structure



• Two types of assets: Arrow-Debreu (AD) securities and shares of national firms   Z X X ϕ (s) C(s) = B0 + ϕ (s) LW (s) + π(z, s)dG(z) s∈S



z∈Z



s∈S



- Some firms are multinational π (z, s)



d



= π (z, s) +



N X



τn (z) πnm (z, s)



n=1



- MP indicator function: τn (z) ∈ {1, 0}



• Euler Equation: ϕ(s)



=



β · Pr(s) · C(s)−σ λ



The Model: Foreign Direct Investment (FDI)



• One-time entry cost to foreign market i: fi – before aggregate uncertainty is realized – units of investment tradable good K (initial wealth) – world price of investment good is pk



• Entry decision Vim (z) =



X



ϕ(s)π m (zi , s) ≥ fi pk



s



• Initial wealth



" B0 = pk K −



N X n=1



– MP indicator function: τn (z) ∈ {1, 0}



#



Z fn



τn (z)dG(z) z



The Model: Foreign Direct Investment (FDI)



Cut-off rule to enter foreign market:



P



s



ϕ(s)πm (zi , s) = fi pk



Σsϕ(s)πm(z,s)



fi pk



z



z



Equilibrium



Equilibrium can be characterized in two steps: 1. National Equilibrium • Each non-tradable good market z clears • Labor market clears 2. International Equilibrium • Euler Equation • Zero profit conditions for the marginal MP firm: {z n }N n=1 PN • AD securities in zero net supply: n=1 Bn (s) = 0 PN PN • World resource constraint in each s ∈ S: n=1 Yn (s) = n=1 Cn (s) PN PN • World resource constraint in initial period: n=1 Kn = n=1 [1 − G(z n )]fn • Intertemporal Budget Constraints



National Equilibrium



• Each non-tradable good market clears: z · l(z, s) · pn (z, s) = xn (z, s)



xn (z, s)



=



z η−1 · (1 − α) · Yn (s) Zn



where Zn is the index of productivity of firms located in country n: Zn = Znd +



P



i6=n



m Zi,n



• Labor market clears: Ln = Lfn (s) + Ldn (s) +



X



Lm i,n (s)



i6=n



• Final output in each country: 1−α



Yn (s) = φ · Ln · Znη−1 · An (s) m Zi,n =



R∞ z in



z η−1 dG(z)



International Equilibrium



• Complete set of contingent securities guarantees perfect international risk sharing Cn (s)



=



µn · YW (s)



ϕ(s)



=



φ · P r(s) · YW (s)−σ



• World aggregate output YW (s) = φ · AW (s) ·



N X



1−α



Ln Znη−1



n=1



where: 1−α



AW (s) ≡



PN



n=1 ωn · An (s)



and



ωn ≡



Ln Znη−1 1−α



PN



i=1



Li Ziη−1



• Weight of country-specific shocks on world risk given by the productivity index Zn , that increases in the number of affiliates located in the country Zn = Znd +



X i6=n



m Zi,n



Effect of FDI on consumption risk • Without MP flows: country A cannot fully insure ROW -



-



+ + goods goods



Country A Country A



ROW ROW



• Lower consumption risk if MP flows towards countries least correlated with world risk (Lemma 1) -



+ +



-



goods goods ROW ROW



MP MP



Country A Country A



How risk affects firms’ decisions?



Firm with productivity z enters country n if: V (z) =



X



{ϕ(s) · πnm (z, s)} > fn pk



s∈S



• Firms decide to become multinationals (pay the entry cost) before realization of the shocks • Cross-country stochastic process affects the ex-ante FDI decision



Two alternative asymmetries across countries: • Case 1: Countries are symmetric apart from their stochastic process (Proposition 1 ) • Case 2: Countries have iid shocks and only differ in size Ln (Proposition 2 )



How risk affects firms’ decisions?



Firm with productivity z enters country n if: V (z) =



X



{ϕ(s) · πnm (z, s)} > fn pk



s∈S



• Firms decide to become multinationals (pay the entry cost) before realization of the shocks • Cross-country stochastic process affects the ex-ante FDI decision



Two alternative asymmetries across countries: • Case 1: Countries are symmetric apart from their stochastic process (Proposition 1 ) - The number of affiliates is larger in economies with shocks least correlated with world risk - Consumption risk is lower in a world with MP



• Case 2: Countries have iid shocks and only differ in size Ln (Proposition 2 )



How risk affects firms’ decisions?



Firm with productivity z enters country n if: V (z) =



X



{ϕ(s) · πnm (z, s)} > fn pk



s∈S



• Firms decide to become multinationals (pay the entry cost) before realization of the shocks • Cross-country stochastic process affects the ex-ante FDI decision



Two alternative asymmetries across countries: • Case 1: Countries are symmetric apart from their stochastic process (Proposition 1 ) • Case 2: Countries have iid shocks and only differ in size Ln (Proposition 2.) - Larger countries are more correlated with world risk - Ambiguous direction of MP flows (risk vs. scale effects) - Consumption risk is lower if MP flows from large countries towards small countries



How does risk affect firms’ decisions?



Firm with productivity z enters country n if: V (z) =



X



{ϕ(s) · πnm (z, s)} > fn pk



s∈S



• Firms decide to become multinationals (pay the entry cost) before realization of the shocks • Cross-country stochastic process affects the ex-ante FDI decision



Two alternative asymmetries across countries: • Case 1: Countries are symmetric apart from their stochastic process (Proposition 1 ) • Case 2: Countries have iid shocks and only differ in size Ln (Proposition 2 )



Main Mechanism: FDI decision



Firm with productivity z enters country n if: V (z)



=



X



{ϕ(s) · πnm (z, s)} > fn pk



s∈S



where: ϕ(s)



=



πnm (z, s)



=



φ · Pr(s) · YW (s)−σ φ·



z η−1 Zn



=



φ · Pr(s) · AW (s)−σ 1−α



· Yn (s)



= φ · Ln Znη−1 ·



z η−1 Zn



· An (s)



Value of doing MP increases in cov{AW (s)−σ · An (s)} 1−α



V (z)



= φ · Ln Znη−1 ·



z η−1 · E{AW (s)−σ · An (s)} > fn pk Zn



→ Flow of MP profits is more valuable if high realizations happen in states of world scarcity → Entry fixed cost implies economies of scale



Case 1: Countries are symmetric apart from stochastic process Firms with productivity z consider doing MP in countries i and h, with Li = Lh and cov{AW (s)−σ ; Ai (s)} > cov{AW (s)−σ ; Ah (s)}



Σsϕ(s)πim(z,s) Σsϕ(s)πhm(z,s)



f pk



zi



zh



z



→ FDI flows into economies with shocks least correlated with world risk → Consumption risk is lower in a world with MP flows



Case 2: Countries are asymmetric in size Ln



• Countries have iid shocks and size determines correlation with AW (Lemma 2) 1−α



AW (s) ≡



PN



n=1



ωn · An (s)



ωn ≡



and



Ln Znη−1 1−α



PN



i=1



Li > Lh



→



Li Ziη−1



E{AW (s)−σ · Ai (s)} < E{AW (s)−σ · Ah (s)}



• Firms with productivity z consider doing MP in countries i and h, with Li > Lh η−1



Vim (z) ∝ φi z Zi · Li · E{AW (s)−σ · Ai (s)}



η−1



≶ φh zZh · Lh · E{AW (s)−σ · Ah (s)}



∝ Vhm (z)



• Ambiguous direction of MP flows: risk vs. scale effects



→ If small economies are net receivers of MP flows, consumption risk is reduced in a world with MP → If large economies are net receivers of MP flows, consumption risk increases in a world with MP



FDI and risk: Summary 1. MP alters countries’ size and world aggregate risk - Assumptions • Country-specific shocks • Firms open affiliates abroad bearing host country risk



2. Findings • Risk considerations provide incentives to open affiliates in economies least correlated with world fluctuations • Economies of scale provide incentives to open affiliates in large economies • Large countries tend to co-move with world fluctuations → ambiguous prediction on direction of MP flows and effect of MP on consumption risk



3. Calibration Exercise • Large countries tend to be net exporters of technology • But MP flows have little effect on consumption risk



Calibration Exercise



• Crucial extra asymmetry: Bilateral entry cost calibrated to match gross value of production of affiliates (UNCTAD) • Size Li adjusted to account for human and physical capital (Klenow and Rodriguez-Claire, 2005) • Stochastic process from correlation matrix of real GDP in OECD countries (PWT hp filtered 19702004) • Rest of parameters from literature:



Parameter



Value



Source



Definition



σ



2



Backus, Kehoe, and Kydland (1992)



risk aversion



η



3



Broda and Weistein (2004)



elast. of substitution for intermediates



γ



4



Helpman, Melitz, and Yeaple (2004)



Pareto shape parameter: G(z) = 1 − z −γ



α



0.5



Alvarez and Lucas (2007)



labor share for final good



Summary Statistics



Country



$i



Ψi



(median) MP Costs†



Technology Transfers‡



outward



inward



outward



inward



net



Canada



0.032



-0.67



1150



170



3



11



-8



Finland



0.003



-0.37



57



1268



1



1



1



France



0.047



-0.64



72



61



6



6



0.1



United Kingdom



0.051



-0.82



125



48



9



11



-2



Germany



0.093



-0.62



32



29



14



13



1



Japan



0.198



-0.60



231



335



14



4



10



New Zealand



0.002



-0.01



2089



4033



0.1



1



-0.4



United States



0.461



-0.89



66



11



34



26



8



• Size does not translate one-to-one to correlation with world output • Large and asymmetric entry costs



Effect of MP on consumption risk Benchmark



% Change in risk premium



-0.5%



No MP



-



frictionless MP



frictionless MP



from the US



into the US



-7%



5%



Correlation between Yi and YW



:



Canada



0.68



0.67



0.66



0.69



Denmark



0.63



0.63



0.59



0.66



Spain



0.58



0.58



0.64



0.55



Finland



0.37



0.36



0.39



0.37



France



0.64



0.64



0.70



0.61



United Kingdom



0.82



0.81



0.82



0.82



Germany



0.62



0.63



0.66



0.59



Japan



0.60



0.61



0.64



0.56



Norway



0.19



0.19



0.15



0.22



United States



0.89



0.89



0.84



0.92



Effect of MP on consumption risk - Decomposition



• Overall effect of MP on consumption risk: −0.5%



• Size effect only: −2% – Calibration to actual size – Assume iid shocks with variance of output equal to mean across countries – Large countries are on average net exporters of MP flows → lower consumption risk



• Risk effect: +1.75% – Calibration to actual covariance matrix – Assume symmetric country size – High co-movement across countries but small countries have larger variance



Conclusions • Changes in relative productivity across countries affect international risk patterns



• In this paper: technology transfers imbedded in MP flows – Technology flows imbedded in MP flows affect international risk patterns – International risk patterns impact on direction of MP flows



• Extension: capital flows – Results are magnified: technology transfers imbedded in MP flows increase marginal product of capital in host country



• Current work: firm’s decision between MP and trade – Size of the host market affects both activities – Risk considerations differently affect the value of MP vs. trade: the location of production is crucial when there are country specific shocks
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