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In this paper we prove rigorously V.K. Ramaswami's proposition that in bilateral trade between 
two countries sharing the same technology represented by a strictly concave production function 
with positive marginal productivities of capital and labor, the policy-active country can gain 
more by importing monopsonistically the relatively scarce factor than by placing monopolistic 
restrictions on the export of the relatively abundant one. We show that what matters is not the 
location, but the constraints within which maximization takes place, hence the monopsonistic 
results can be replicated by appropriate export arrangements. The analysis is extended to 
consider the welfare implications to the policy-passive country. 

In a brief, brilliant 1968 article, V.K. Ramaswami demonstrated that in 
bilateral trade a country can  gain more through monopsonistic import  of a 
relatively scarce factor than through monopolistic export of one that it has in 
relative abundance. 1 This startling proposition has received little attention in 
the literature, perhaps because of the stark simplicity of the model and total 
abstraction from commo.dity trade considerations. 2 Yet the Ramaswami 
inquiry is not irrelevant to a world in which serious political controversy 
surrounds the factor movement issue. To be sure, economic considerations 
alone do not explain why the United States resists the immigration of cheap 
foreign labor while Western Europe, until recently, welcomed 'guest workers'. 
Likewise, the different t reatment  of foreign capital on the part  of various 
LDCs - -  ranging from strong encouragement to strict limitations and 
control - -  cannot be explained on purely economic grounds. It is interesting, 
nevertheless, to know where the purely economic interests lie. And while the 
Ramaswami model is far too simple to yield 'real world' answers, its 
simplicity makes it attractive as a starting point for such an inquiry. It is for 
this reason that we undertook to prove rigorously and to extend 
Ramaswami's  results. 

~See Ramaswami (1968). 
2See, however, Webb (1970) and Bhagwati (1979). 
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Ramaswami analyzed a situation in which two countries, which he called 
Mancunia and Agraria, produce a single homogeneous product, and share 
the same technology represented by a strictly concave linear homogenous 
function with capital and labor as arguments both exhibiting positive 
marginal productivities. Mancunia has a higher (native) capital to (native) 
labor ratio than Agraria. 

One of the two countries, say Mancunia, pursues a policy aiming at the 
maximization of income accruing in the aggregate to its factors, regardless of 
their location; the other permits free factor movements. At first, Mancunia 
follows an autarkic policy and prohibits capital exports as well as 
immigration. It then shifts to a policy of monopolistic capital export 
constraint, but continues to bar immigration of Agrarians. What Ramaswami 
shows is that income to Mancunian factors of production would be even 
higher if, instead, Mancunia prohibited capital exports, but permitted 
immigration of Agrarians and imposed on them a monopsonistic 
immigration tax: 

Suppose that Mancunia, having invested optimally abroad, withdraws its 
capital and permits immigration of the workers using Mancunian capital 
in Agraria. As the per capita capital stock in Agraria is unchanged, 
immigrants need only be paid the wage they received hitherto; and if they 
continue to work with the same amount of capital per head as was 
previously employed in Agraria, Mancunian natives are no better or no 
worse off. But Mancunian natives can become better off by adopting a 
uniform capital-labor ratio for all production in Mancunia, taxing the 
earnings of immigrants so as to keep their net wages constant and 
distribuing the tax proceeds among natives. Thus some tax rate on 
immigrant earnings exists which secures higher per capita income for 
Mancunian natives than would the optimal restriction of foreign 
investment) 

While the verbal argument is unexceptionable, we cannot be sure, for lack 
of rigorous proof, what the theorem hinges upon. 4 We do not know, for 
instance, whether the identical production function assumption is necessary. 
Would the theorem still hold if we made the reasonable assumption that the 
relatively capital-rich country also has the superior technology? 

The absence of a formal proof may also lead to a misunderstanding of the 
nature of Ramaswami's policy implications. The optimal policy (for 
Mancunia) seems to call for discriminatory treatment of foreign labor, a 
practice once quite common, but now generally frowned upon. If 
discriminatory treatment of immigrants is ruled out, a closed door policy- 

3Ramaswami (1968, pp. 309-310). 
4Ramaswami displays the monopoly and monospony equilibrium conditions ['our eqs. (9) and 

(10)]; however, as can be readily seen, these conditions do not, in themselves, indicate under 
which policy Mancunia derives the greater gain. 
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cum-monopolistic capital exports clearly dominates a policy of permitting 
immigration, while a policy permitting unrestricted immigration dominates 
one of immigration quotas:  It would thus seem that capital-rich countries 
seeking self-interest must settle for a policy of simple monopolistic capital 
restrictions. 

A closer examination of the Ramaswami proposition reveals, however, that 
the results do not hinge on whether production takes place at home or 
abroad; what matters are the constraints within which optimization takes 
place. As we shall show, the Ramaswami solution can be duplicated without 
overt discrimination against foreign laborers - -  indeed, without having to 
admit any immigrants. 

Our discussion falls into two parts. First, we give a mathematical proof 
which closely follows Ramaswami's line of reasoning. In order to better 
understand the nature of the solution, we then give a more general proof 
which we utilize to explore some major policy implications. 

To start with, let us introduce some notation. Let /~ and L stand for 
Mancunia's endowment in capital and labor, and /(* and /_,* for the 
Agrarian endowments (remember, we shall be concerned throughout with the 
returns accruing to a given country's factors regardless of their location). Let 
K and L stand for capital and labor employed in Mancunia, and K* and L* 
for capital and labor employed in Agraria. We shall write: K A = K , - K  for 
the Mancunian capital employed in Agraria, and L*=/,* --L* for the 
Agrarian labor working with Mancunian capital. We shall designate by r, w, 
r* and w* the (competitively determined) wages of the two Mancunian and 
Agrarian factors, respectively. 

The technology (which for the time being we shall assume to be common 
to both countries) is represented by F(K,L), a homogeneous, concave 
function with positive marginal products to both factors. To insure the 
existence of interior solutions we shall also assume Inada's conditions, 

We shall now prove a somewhat more general theorem than Ramaswami's. 6 
The theorem will be stated in terms of capital-rich Mancunia but, mutatis 
mutandis, it applies, of course, to labor-rich Agraria. 

We shall show that for any feasible capital export policy (K^>0) there 
exists an alternative policy involving no capital export, but calling for 
immigration of Agrarian labor. If under this alternative policy the 
immigrants are paid the Agrarian wage, Mancunians will receive at least as 
large an income as under the capital export policy. 

Let Rc stand for the returns accruing to Mancunian factors under a capital 
export policy. Rc equals, of course, the sum of the returns to the factors 
exployed in Mancunia plus the income accruing to Mancunian capital in 
Agraria, or: 

SThe proof of this proposition is a straightforward application of M acDougall { 1960). 
61n our proof, in contrast to Ramaswami, we do not assume that the initial volume of capital 

was optimally chosen. 



106 G. Cairo and S. Wellisz, International factor mobility 

Rc = F(K, L) + r*KA, (1) 

where r* is determined by the marginal product of capital in Agraria: 

r* = FI(/(* + KA, L*). 

By linear homogeneity and (2) we have: 

F(KA, L~) = r*K A -4- w'L*; 

hence, (1) can be expressed as: 

Rc = F( K, L) + F(KA, LA)* -- W* LA,* 

(2) 

(3) 

hence, 

R M = F(K + KA, L + L*)-- w'L*.  

But, by concavity, 

F(K + KA, L + LX) >= F(K, L) + F(KA, LX); 

RM~_Rc. (7) 

Strict inequality prevails if 

K/L~KA/LX, (8) 

that is if under the capital export policy the capital/labor ratios differ in the 
two countries. In the case examined by Ramaswami K A is determined by the 

(5) 

(6) 

i.e. the revenue accruing to Mancunian factors is equal to the sum of the 
production in Mancunia plus the production carried out in Agraria with 
Mancunian capital, minus wages paid in Agraria to workers employed by 
Mancunian capital. 

We now perform the Ramaswami experiment, and repatriate the K A 
Mancunian capital admitting, at the same time, the LX workers who worked 
with it in Agraria. Since this operation does not change the factor 
proportions in the Agrarian economy, we can continue to pay the immigrant 
workers the same wage as before. Income accruing to Agrarian factors is 
therefore unaffected. Next, we reallocate all labor in Mancunia in an efficient 
fashion, so that all workers, regardless of their nationality, have the same 
marginal product. After the reallocation, the revenue accruing to Mancunian 
factors, RM, is: 

(4) 
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monopolistic optimum condition: 

r= FI(K- KA, L) = Fl(l<* + KA, L*) "l- KAF I i(/(* -{- KA, L*), (9) 

and since K A > 0  (by assumption that Mancunia is the relatively capital rich 
country) while F t t < 0  (by concavity assumption) (8) holds and therefore the 
'repatriation policy' strictly dominates the monopolistic capital export policy. 

There is no presumption, of course, that L~, the optimal number of 
Agrarians hired by Mancunia under the monopolistic capital export regime 
equals L**, the optimal number of Agrarian workers under the monopsony 
regime. The latter is determined by the condition 

w = F2(/(, L +  L**) = F2(/('*, -* ** ** -* -* ** L - L  A )--LA F22(K ,L --LA ). (10) 

In general, therefore, Mancunia can do even better by admitting fewer (or 
perhaps more) 'guest workers' than the number that would accompany the 
repatriated capital. We shall label the monopsonistic solution the 
'Ramaswami policy'. 

To gain a better understanding of the nature of the results - -  and to show 
that they can be attained without admitting any immigrants - -  we now offer 
an alternative proof of the Ramaswami proposition. As before we start with 
a capital export policy. For the sake of clarity of verbal exposition we shall 
assume that KA is optimally chosen in accordance with (9) so that (8) holds; 
it is easy to verify, however, that a similar proposition can be proved 
even if KA is not optimally chosen. The expatriated capital hires 
competitively Agrarian workers, thus determining L~, the number of 
Agrarians employed in Agraria by Mancunians. 

Mancunia now changes its factor trade regime: it orders a freeze on the 
hiring of Agrarians by Mancunian capital in Agraria, so that L~ is now fixed, 
but it entirely frees capital movements. In other words, Mancunian capitalists 
may increase or decrease their investment in Mancunia by any amount AKA. 
It will be profitable for them to do so if (8) holds. In particular, r*>  r if KA 
was chosen in accordance with (9) to maximize monopoly profits; hence, in 
this case it will be profitable to invest more in Agri 'fa, i.e. AKA will be 
positive. 

The new problem can be stated as follows: 

RN = max {F(K -- A K  A, L) + F(K A + AKA, L*) -- w*L~)}. 
zIK A 

(11) 

At optimum: 

FI(K - AK A, L) = F , (K  A + AKA, L~), (12) 
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implying that capital/labor ratios will be the same in Mancunian operations 
in both countries. By linear homogeneity: 

F(K + KA, L, + L~) = F(K - AKA, [,) + F(K A + A K  A, L~), (13) 

which means that for any given L*, income in Mancunia is the same as if KA 
capital were repatriated and L* laborers were allowed to migrate to 
Mancunia and paid the Agrarian wage w*. From this it immediately follows 
that 

max R N = R M. 
~.~ 

The above proof shows that the results of the 'repatriation policy' can be 
achieved without repatriation of capital and with a continuing bar on 
immigration. The proof also clarifies the question of why the monopoly 
solution is dominated by the 'repatriation' solution. The former involves 
maximization subject to (2); in the latter case, the constraint is removed. This 
removal means that it becomes possible to drive a 'wedge' between the 
marginal product of Agrarian workers employed by Mancunian capital and 
the Agrarian wage. Since now more Mancunian capital can be employed in 
Agraria without driving up the Agrarian wage, Mancunian capital can be 
employed efficiently, yielding the same return in Mancunia as in Agraria. 

To be sure, the institutional arrangements indicated by Ramaswami, as 
well as our alternative arrangements for reaching the 'repatriation' results, 
are somewhat tortured. It is easy, however, to display an institutional set-up 
which yields the 'Ramaswami' solution, and avoids overt discrimination 
against Agrarian labor. 

Imagine that Mancunian capitalists, who want to invest in Agraria, are 
required to join a capital exporters' cartel. The cartel, seeking to maximize its 
profits, will choose simultaneously the optimal volume of capital export, and 
the optimal number of Agrians employed on the exported capital, which 
means that it will determine L~* in accordance with (10) and investment 
abroad in accordance with (13). Thus, Mancunian capital will be allocated 
efficiently between r~mestic and foreign operations (with equality of 
capital/labor ratios) while Agrarian labor will be monopsonistically exploited. 
Notice, however, that there is no overt discrimination: Agrarians in 
Mancunia are paid the same wage by domestic and by foreign capitalists. 

We can now also answer a question raised at the beginning of this paper, 
namely whether the results hold even if Mancunia and Agraria have different 
technologies. Notice that in our proofs we never used the equal technology 
assumption. The results would hold even if Mancunians had a different (say 
superior) technology which they could utilize either in their foreign or their 
domestic operations. 
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R a m a s w a m i  d id  not  s tudy the impl ica t ions  for Agra r ia  of  adop t ing  the 
capi ta l  expor t  or  the op t imal  l abor  impor t  policies. The issue turns out  to be 
far from simple,  because  it involves compar ing  two second-bes t  s i tuat ions.  

It is relat ively s t ra igh t forward  to show (see the append ix  for a proof) that  
Agra r ians '  income is an increas ing funct ion of  the resul t ing capi ta l  l abor  
ra t io  in Agrar ia ,  or, in o ther  words,  of the wage accruing to Agrar ians .  
Unfor tuna te ly ,  however,  we were not  able to fully character ize  the s i tuat ions  
where the R a m a s w a m i  pol icy  gives rise to a cap i t a l / l abor  ra t io  in Agrar ia  
that  is larger  than  the one associa ted  with the capi ta l  expor t  policy, or  vice 
versa. 

We examined  the above -men t ioned  issue at a less ambi t ious  scale by (1) 
per forming  numer ica l  exper iments  in terms of C.E.S. p roduc t ions  functions,  
and  (2) ana lyz ing  the p rob lem in a n e i g h b o r h o o d  of  the s i tua t ion  where the 
two countr ies  have ident ical  cap i t a l / l abo r  ratios.  In  respect  to (1) we are able 
to r epor t  that  in all our  exper iments  we found that  Agrar ians  were better,  i.e. 
their  income was the highest,  when the capi ta l  expor t  pol icy was adopted .  7 

Wi th  respect  to (2), we will show in the append ix  that  if the countr ies  are 
close enough  in te rms of  initial  cap i t a l / l abor  rat ios,  again the capi tal  expor t  
pol icy  is super ior  from Agrar ians  s tandpoin t .  8 

Appendix 

The ma in  object ive of  this append ix  is to prove  the theorem stated at  the 
end. 

The  first task  will be to express the f i rs t -order  condi t ions  (9) and  (1(3) in 
terms of cap i t a l / l abor  ra t ios  only. Since our  proofs  will be carr ied out  for a 
' n e i g h b o r h o o d '  of  the ease where the two countr ies  have the same 
cap i t a l / l abor  rat ios,  and,  as it is easy to see, an equ i -p ropor t i ona l  

~Although in the Cobb--Douglas case we were able to obtain some closed-form expressions, a 
general proof, if there is one, eluded us. We were, however, able to show that, besides the local 
property to which we will refer under (2), it is also true for the Cobb-Douglas that Agrarians' 
income is larger under the capital export policy when the ratio of the capital/labor endowment 
ratios lies above a certain well-defined lower bound. 

SWe were not able to find an example of a simple production function where the 
'Ramaswami' policy would make Agrarians better off than the monopolistic capital export 
policy. The most we could do in this respect was to examine a limit case where the relevant 
'piece' of the unit isoquant for Mancunia was 'fiat' - -  i.e. infinite elasticity of substitution - -  
while that for Agraria corresponded to a quadratic production function. Utilizing the first-order 
conditions, we convinced ourselves that there were sufficient 'degrees of freedom' in order to 
permit us to exhibit a case in which the 'Ramaswami' policy dominates the capital export policy. 
It also seemed to us that there should be no problem in being able to 'draw' the rest of the 
isoquant in a convex manner. It should be noted, however, that our 'proof' is not complete 
because we did not attempt to show that the assumed configuration was consistent with our 
presumption that the first-order conditions were satisfied at a global maximum. In sum, then, we 
are prepared to offer a strong conjecture about the existence of cases where the Ramaswami 
policy makes Agrarians better off compared to the alternative, but from a rigorous point of view 
it must be admitted that the proposition still remains to be formally established. 
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enlargement of the two countries does not  change the welfare ordering for 
either country  of the Ramaswami and the monopolist ic  capital export  
policies, we lose no generality by assuming 

/(* = L = L *  = 1. (A.1) 

As in the text, we assume here that Mancunia  is relatively capital-rich, i.e. 
recalling (A. 1) 

k - = / ( >  1. (A.2) 

Let us define 

f ( k ) -  F(k, 1), (A.2) 

where 

k - K/L. 

As is well known, competit ive factor returns satisfy: 

,'(k)=f'(k), 

w(k)= f ( k ) -  f'(k)k. 

By (A.3) and (A.4): 

w'(k) = - r'(k)k, 

and, hence, 

w"(k) = -r'(k)-r"(k)k. 

By (A.1): 

Mancunia 's  capital export  = K A = K* - / ( *  = k* - 1 

and 

Mancunia 's  labor import  
under Ramaswami's  policy = L~,* = L* - L* = 1 - 1/k*. 

We also notice that, by (A.2) and (A.3): 

Fll(K,L)=f"(k)=r'(k), 

(A.2) 

(A.3) 

(A.4) 

(A.5) 

(A.6) 

(A.7) 

(A.8) 

(A.9) 
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and, by (A.2), (A.3) and (A.5): 

111 

F22(K, L ) = f " ( k ) k 2 / L  = --  w'(k)k/L.  (A.IO) 

Therefore, recalling (A.7) and (A.9), the first-order condition for the optimal 
capital export policy (CAPEX), given by (9), can be expressed as 

-- r(k) + r(k*) + r'(k*)(k* - 1) = 0. (A.11) 

Also, the first-order condition for the Ramaswami policy (RAMA) is, by (10), 
(A.I), (A.4) and (A.10): 

w ( k ) -  w ( k * ) -  w'(k*)k*(k* - 1) = 0. (A.12) 

In order to simplify the exposition we assume the existence of a unique 
maximum for both CAPEX and RAMA. 

Clearly, if k-= 1 (i.e. countries have the same capital/labor ratio), for both 
RAMA and CAPEX, we have k = k * =  1, i.e. the status quo is the optimal 
policy. In order to characterize solutions for a neighborhood of the status 
quo point we will differentiate (A.11) and (A.12). Thus, 

dkc = 2r'(k*) + r"(k*)(k* - 1) (A.13) 
dk* r'(k) ' 

dkR 2w'(k*)+w"(k*)(k*- 1) k*, (A.14) 
dk* w'(k) 

where subindices C and R stand for CAPEX and RAMA, respectively. 
By (A.13) and (A.14), at the status quo point, 

dk c _dkR =2. (A.15) 
dk* dk* 

Differentiating (A.13) and (A.14) once more we get 

d2kc  

dk .2 

[3r"(k*) + r'"(k*)(k* - 1)]r'(k)- r"(k) ~ [2r'(k*) + r"(k*)(k* - 1)] 

[r'(k)] 2 
(A.16) 
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and 

dZkR { d - ~  = {[3w"(k*) + w'"(k*) (k*  - 1)]k*+ w'(k*)2 + w"(k*) (k*  - 1)}w'(k) 

dkR ) 
w"(k)E2w'(k*)  + w"(k*) (k*  - 1)]k* ~, + Ew'(k)] 2. 

dk* ) 
(A.17) 

At the status quo point, recalling (A.5) and (A.6), 

and, 

d2kc_ r"(1) 
dk .2 r'(1) 

(A.18) 

d2k___AR = _ w"(l___))+ 2 = 1 - r"(l___)) (A. 19) 
dk* w'(1) r'(1)" 

By (A.1) and (A.2), and the capital constraint for the two countries, we 
have for CAPEX 

k-= k + k* - 1. (A.20) 

Thus, given k and k* that satisfy the first-order condition for CAPEX, (A.11), 
there is an initial endowment of capital of Mancunia, k-, given by (A.20) for 
which the said (k, k*) is optimal. Evaluating at the status quo point, we get, 
by (A.15) and (A.18) (where k-c is used instead of simply k- to indicate that the 
calculations correspond to CAPEX): 

and 

dk- c dk c 
dk* = dk* + 1 = 3 (A.21) 

d2k-c d2kc r"(1) (A.22) 
d k ~  = d - -~  = r'(1)" 

Similarly, by (A.1) and (A.8), we have for RAMA: 

k- 
k = - -  (A.23) 

2 - l / k * "  

Hence, using k- R instead of k- to identify this case, 

~ R = k ( 1 - 1 / k * ) .  (A.24) 
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Differentiating (A.24) at the status quo point we get, by (A.15) and (A.18), 
and recalling (A.21) and (A.22): 

dER = ( 2 -  1 ~ dkR k dE c 
dk* y V}h-V+V -=3=dk* (A.25) 

and 

d2ER r"(1) > dZk-c 
dk.2 = 3 -  r ~ -  dk .2" (A.26) 

The implication of (A.25) and (A.26) is seen in fig. A.1, where functions k- R 
and k- c start at the status quo point (where, it should be recalled, the two 
countries have identical capital/labor ratios). By (A.25) these functions have 
the same positive slope at k*= 1, but, by (A.26), E R rises at a faster rate; 
therefore, as shown in the figure, for a neighborhood to the right of k*= 1, 
the graph of k- R lies above that of k-c .9 An important implication of the latter 
is that, denoting k~ and k* the values of k* associated with CAPEX and 
RAMA, respectively, there exists some open interval (1, I), I > 1, such that of 
k-~(1,l), then k*<k*; see fig. A.1 for a proof. 

We will now prove the proposition advanced in the text: 

kc k. "k. "kc 

! I 

I I 

- , / i '  I i 
. I I 

- - -  I I -  

i kR kc 
¢ 

Fig. AI. Determination of optimal k*. 

91t should be noted, however, that as argued in the text, footnote 8, it does not seem to be 
possible to show in general that these two curves will not cross each other for some k*> I. 
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Theorem. I f  Mancunia's capitalflabor endowment ratio, ~, is such that k-~(1,1) 
then the income of Agrarians is larger under C A P E X  than under RAMA.  

Proof. In both policy regimes the income of Agrarians is given by [recall 
(A.1)]: 

w* + r* = f ( k * ) - f ' ( k * ) ( k *  - 1). (A.27) 

Hence, 

d(w* + r*) 
dk* = - f " ( k * ) ( k * - l ) > O ,  if k * > l .  (A.28) 

By fig. A.1, when kE(1,1), 

k~ > k* > 1. (A.29) 

The  theorem now trivially follows from (A.28) and (A.29). Q.E.D. 
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