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AWHY 18 ASIA STARTING TO CATCcH UPpP?
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“AWHILE SOUTH AMERICA IS LOSING GROUND?
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‘“AQUESTIONS

e Why did the EU-6 catch up?

e Why is Asia starting to catch up?

e Why is South America losing ground?

Answer: Open countries gain, closed countries lose



\ VA OUR NOTION OF OPENNESS

e Openness can mean many things

e We mean foreign multinationals’ technology capital permitted

e We find big gains to openness



oy TECHNOLOGY CAPITAL

e Is accumulated know-how from investments in

o R&D

o Brands

o Organization know-how

which can be used in as many locations as firms choose



“ANEW AVENUE FOR GAINS

e Countries are measures of locations

e Technology capital can be used in multiple locations

e Implying gains to openness

o Without increasing returns

o Without factor endowment differences



THEORY



Y = A(NM)'=¢2¢

M= units of technology capital

Z = composite of other factors, K*L'~¢
N= number of production locations

A= the technology parameter

¢= the income share parameter

which is the result of maximizing plant-level output



A A MICRO FOUNDATION FOR AGGREGATE FUNCTION

enc{l,..., N}, me{l,..., M}

Znm

F(NaMa Z) — maxZg(znm)

subject to Zznm < Z

n,m

We assume ¢(z) = Az?, increasing and strictly concave



enc{l,..., N}, me{l,..., M}

F(N,M,Z) = maXZg(znm)

n,m

subject to Zznm < Z

n,m

= optimal to split Z evenly across location-technologies



enc{l,..., N}, me{l,..., M}

F(N,M,Z) = maXZg(znm)

n,m

subject to ZZ”m < Z

n,m

= F(N,M,Z) = NMg(Z/NM) = A(NM)'~% 79



enc{l,..., N}, me{l,..., M}

F(N,M,Z) = maXZg(znm)

n,m

subject to Zznm < Z

n,m

= F(N,AM,\Z) = F(N,M, 7)



““APRODUCTION IN OPEN ECONOMY

e The degree of openness of country i is o;

e Aggregate output in ¢ is

JF1

Zds<f

subject to  M;N,;zq + Z » M;N;zy < Z;
VESD

d, f indexes allocations to domestic and foreign operations



A PRODUCTION IN OPEN ECONOMY

e The degree of openness of country i is o;

e Aggregate output in ¢ is

Y, = Aq;Nil_qb(Mz' + w; Zﬁéi Mj)l_qbZz'(b

where
Zi =KL,
1
w; = o, ¢ = fraction of foreign T-capital permitted



A PRODUCTION IN OPEN ECcONOMY

e The degree of openness of country i is o;

e Aggregate output in ¢ is
Y, = A,NYO (M, + w; M) —¢7¢
1 ( Z]7éz ]) 1
e Key result:

Each ¢ has constant returns, but summing over ¢

results in a bigger aggregate production set.



» 2 “APRODUCTION IN OPEN ECONOMY

e The degree of openness of country i is o;

e Aggregate output in ¢ is
Y, = A,NYO (M, + w; M) —¢7¢
1 ( ijéz J) 1
e Key result:

It is as if there were increasing returns,

when in fact there are none.



I ADVANTAGES TO OUR TECHNOLOGY

e Standard welfare analysis

e Standard national accounting

e Standard parameter selection



ADVANTAGES TO OUR TECHNOLOGY

e Standard welfare analysis

e Standard national accounting

e Standard parameter selection

Next, we describe the rest of the model



INTRODUCE POPULATION

e N, = number of production locations in ¢

e /N, x population in ¢

e Interpretation: expanding markets requires more consumers

e Implication: Canada is like Taiwan, not China



\ Ly COUNTRY 7 HOUSEHOLD’S PROBLEM

max Zt ﬁtU(Cit/Nit, Lit/Nit)Nit

S.t. Cit + Xkt + Xime + NXiy = Yy
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ACOUNTRY ¢ HOUSEHOLD’S PROBLEM

max Zt ﬁtU(Cit/Nit, Lit/Nit)Nit

S.t. Cit + Xkt + Xime + NXiy = Yy

K1 =1 —0k)Kit + Xie

Ximta Xikt Z 0



2 A COUNTRY ¢ HOUSEHOLD’S PROBLEM

max Zt ﬁtU(Cit/Nit, Lit/Nit)Nit

S.t. Cit + Xkt + Xime + NXie = Yy

K1 =1 —0k)Kit + Xie

Ximta Xikt Z 0

KiO; MiO; {Aita Wit} \V/Za ta {th}v.] # 7;7 ta {szt}Viajv t given



How DO COUNTRIES DIFFER?



ADIFFERENCES ACROSS COUNTRIES

e Degree of openness

e Size = A;N;
o NN, is proprotional to population

1
o A; is augmenting labor & location (= A, ™)

Results depend only on product A;N;



STEADY STATE ANALYSIS



522 A A STEADY STATE EXISTS

e Assume labor is supplied inelastically (w.l.o.g.)
e Proposition. A non-zero steady state exists.

Sketch of Proof:

o K;/Y; same across 1

1—¢

o Combined with Zj oY,;/OM; < p+ by, =if M; >0

= System for which we apply Kakutani theorem



A “AALGORITHM TO COMPUTE STEADY STATE

e System for M = {M,};cr:

OF; .
— C
g je1 DM, p+0m, 1€JCI

M; =0 forig¢J

o Step 1. Set J = 1.
o Step 2. Solve system. If M > 0, stop.

o Step 3. Remove ¢ = argmin{M;} from J. Go to 2.



e Country 1 is larger, A1 N; > A5 N>

e Equilibrium conditions are:

Y7 wYo
Op, > (1 —
p+om > ( ¢)M1+wM2 (1 ¢)M2+le
Return on M; in 1 Return on M1 in 2
Y5 wYi
O > (1 —
Return on My in 2 Return on MQ in 1



4] =2, SYMMETRIC w CASE

e Country 1 is larger, A1 N; > A5 N>

e Equilibrium conditions—it M7, My > O—are:

Y, — wY
M, o ~L 272
1 —w
Y, — wY,
My oc 22— 271
1 —w

M; +wM_; x (1+w)Y;

if w is not too large so My > 0



AT =2, SYMMETRIC w CASE

e Country 1 is larger, A1 N; > A5 N>

e Substitute M; + wM_; into production function

Y;

A; N; x (M; +wM_;) T

o [(1 + w)A;N;] 7=



AT =2, SYMMETRIC w CASE

e Country 1 is larger, A1 N; > A5 N>

e Substitute M; + wM_; into production function

Y;

A; N; x (M; +wM_;) T

o [(1 + w)A;N;] 7=

Implying an advantage to size when w small



5] =2, SYMMETRIC w CASE

e Country 1 is larger, A1 N; > A5 N>

e Equilibrium conditions—if My = O—are:

Y7 wYo
Oy =
Pt (1 ¢)M1—|— 0 ( qb)()—l—cu]\ﬁ
Return on M1 in 1 Return on M1 in 2

Y5 wY7
Om > (1 —
P = ¢)0—|—le (1 gb)Ml—l—wO
Return on My in 2 Return on M2 in 1



AT =2, SYMMETRIC w CASE

e Country 1 is larger, A1 N; > A5 N>

e Equilibrium conditions—if My = O—are:




5] =2, SYMMETRIC w CASE

e Country 1 is larger, A1 N; > A5 N>

e Substitute M; into production function

1—¢

Y] x .AlNlMll_aqb

X Al N1 (Yl + Yz) 11:0?91’

1—9¢

Y5 o< Ao No (le) l—ag

1—¢

x Az No(w(Y3 + Ya)) 150

Implying no advantage to size for w =1



‘AT = 2. SYMMETRIC w CASE

e Country 1 is larger, A1 N; > A5 N>

e Substitute M; into production function

1—¢

Y] x .AlNlMll_aqb

X Al Nl (Yl + Yz) 11—_Oé¢¢

1—9¢

Y5 o< Ao No (le) l—ag

1—¢

x Az No(w(Y3 + Ya)) 150

And productivity o total world output to a power



2, 2 APRODUCTIVITIES VS. w, A; Ny = 1045N,
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52 A TECHNOLOGY CAPITAL VS. w, A1 Ny = 10A45N;
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5 2 ABIG GAINS FROM FORMING UNIONS
e | = number of equal-sized countries forming union

e Then, productivity gain for I in union is
¢
y(1)/y(1) = 176

e For example, if a = .3, ¢ = .94,
gain = 23% if I =10

gain = 52% if I = 100



““AB1c GAINS FROM UNILATERALLY OPENING

e /| = number of equal-sized countries remaining closed

e Then, productivity gain of I+1st opening is
1—¢
yo/yc = [1-9%a

e For example, if a = .3, ¢ = .94,
gain = 21% if I =10

gain = 47% if I = 100



ECONOMIES IN TRANSITION



22 AIN TRANSITIONS

e Allow for

o Labor to be elastically supplied with

u(c,l) =loge+ log(l —1)

o Growth in population vx and technology v 4 so

= [+ ) (1 )| 0mb) g

e What happens to a country joining an open EU?

FSU
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CONSUMPTION/ C3 o(14+y )
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A A Svian, CouNTRY OPENS TO BIG
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““ASMALL CouNTRY OPENS TO BIc — RECAP

e Large and rapid gains in consumption

e Specialization in technology capital investment
o Initially takes advantage of new markets

o Eventually exploits big country’s stock



ASMALL CoUNTRY OPENS TO BIG — RECAP

e Large and rapid gains in consumption

e Specialization in technology capital investment
o Initially takes advantage of new markets

o Eventually exploits big country’s stock

e Next, consider EU and US opening at different times



NG A1L.EADER IN OPENNESS LLAGS IN MULTINATIONAL ACTIVITY
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ATEADER IN OPENNESS—RECAP

e Concern that US doing most of FDI unwarranted

e Countries using it gain from it

e When world totally open, M not determinate
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MEASUREMENT



“AMEASUREMENT

e Investment in technology capital is expensed

e Since uncounted in GDP/GNP, we have observed

o Low measured productivity initially as countries open

o High measured relative returns on FDI

because T-capital investment is high



““ASUMMARY

e Paper extends neoclassical growth model by adding
o Locations

o Technology capital

e Use new theory to assess the gains from openness

e Elsewhere, use theory to study U.S. net asset position



ADVERTISEMENT:
TECHNOLOGY CAPITAL AND THE US CURRENT ACCOUNT



‘A'THE EQUITY ACCUMULATION PUZZLE

e Large increases in equity income

e But not in asset position:

o Only modest increase in equity portfolio position

o And falling FDI asset position!



NET FACTOR INCOME: EQUITY AND DEBT
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I ANET EQUITY PORTFOLIO POSITION

FSU
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Only modestly positive



S s FDI ASSET POSITION
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Fell in half since 1980!
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AWHY HigH PrOFITS WITH Low CAPITAL?

Answer: Technology capital



