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Abstract: The purpose of this paper is to relate problems of asymmetric information to 
government grant giving. The innovation in the paper is to extend the asymmetricity to both 
principal (donor/government) and agent (recipient) unlike conventional models which analyse 
informational asymmetries emanating solely from the agent. The first model (adverse selection) 
in the paper has more than one type of principal, as in the common agency problem. In the 
second model (moral hazard) we extend difficulties of monitoring the agent's effort to the 
principal as well, hence we have double moral hazard. 

I I N T R O D U C T I O N 

T he centra l role played by government grants i n a id ing the manu
fac tu r ing sector i n the two economies of I r e l a n d cannot be over

emphasised. I n the South of I r e l and i t is pa r t of the overal l strategy of 
indus t r i a l i sa t ion , whereas i n the N o r t h i t is par t of U K regional policy. 
Government grants can take on a variety of forms, ranging from tax holidays 
( typical ly i n the South) to capital/profit subsidies. The i m p l i c i t or expl ic i t 
quid pro quo for these grants, whatever form they take, is the achievement of 
some social or economic goal(s). Thus, government grants have conditionality 
attached, and there is g rowing evidence of deepening and increased con
d i t iona l i ty (see Roper, 1993; Sheehan and Roper, 1994 on th is for Nor the rn 
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Ireland). Some of the objectives behind grants include the social objective of 
ra i s ing employment i n h i g h unemployment regions or countries; economic 
aims encompass the desire to promote p roduc t iv i ty (value added per 
employee) or the qua l i t y of the h u m a n capi ta l so as to be able to pick 
"winners" i n the zero sum game of dynamic comparative (competi t ive) 
advantage. 

The purpose of th is paper is to relate problems of asymmetric information 
to the strategic in terac t ion (bargaining) between government agencies and 
f i rms when the g iv ing of grants involves the fulf i lment of certain conditions. 
We w i l l refer to the former group as principals or donors, and the la t te r as 
agents or recipients. The problem of asymmetric information arises when the 
(two) sides to a bargaining process do not have equal access to information. 
The paper w i l l present two models dealing w i t h the two generic types of prob
lems emanat ing firom asymmetric information: adverse selection and mora l 
hazard, see Murshed and Sen (1995) for a s imilar application to internat ional 
aid. 

The first model, i n Section I I , is an application of the problem of adverse 
selection when there is more than one type of principal (donor) i n addit ion to 
the s tandard case of hav ing more t han one type of agent (recipient). The 
innova t ion here is t h a t the principals possess private informat ion of the i r 
type. Adverse selection, w i t h more t h a n one type of pr incipal , arises more 
often i n m u l t i l a t e r a l si tuations when several principals deal w i t h a single 
agent. I n N o r t h e r n I re land, for example, the Indus t r ia l Development Board 
( I D B ) (or Local Enterprise Development U n i t (LEDU)) as we l l as the T ra in 
i n g and Employment Agency (TEA) and Indus t r ia l Research and Technology 
U n i t ( IRTU) could be negotiat ing w i t h the same client. These different p r in 
cipals may have s l ight ly differing attitudes, or the intensi ty w i t h which they 
wan t the conditions of grants met may differ. The second model, i n Section 
I I I , extends the moral hazard problem — where the effort level of the agent is 
unknown to the pr incipal due to informational asymmetries — to the case of 
double mora l hazard. I n th is case, the action of the pr incipal is not fu l ly 
t ransparent to the agent, at the same t ime tha t the principal cannot monitor 
the effort of the agent. Double moral hazard arises more often i n b i la tera l 
negotiations. 

I I ADVERSE S E L E C T I O N I N GRANT G I V I N G : M A N Y TYPES OF 
PRINCIPAL 

Adverse selection arises because of in format iona l asymmetries; some 
informat ion , about innate abili t ies for example, is private — usually to the 
agent. I n our model both the pr inc ipa l and the agent posses informat ion 



private to themselves. We adopt this approach fol lowing M a s k i n and Tirole 
(1990). We w i l l assume two types of p r inc ipa l and agent w h i c h can be 
extended to n number of cases w i t h o u t loss of general i ty. The p r inc ipa l 
(donor) provides a grant or aid, i n r e t u r n for which the agent (recipient) is 
expected to meet the conditions ou t l ined above (employment creat ion, 
increased product ivi ty , t r a i n the work-force more). Since two types of p r in 
cipal could be dealing w i t h the same agent, we can refer to this s i tuat ion as a 
common agency problem. I n wha t follows, we use the terms pr inc ipa l and 
donor, as we l l as agent and recipient, interchangeably. 

Le t <x' index the type of pr incipal where i = l , 2 s imi la r ly let Pj, where j = l , 2 
index the agent. Let p 1 and p 2 denote the probabil i ty of the pr incipal being of 
type 1 and 2 respectively ( p x + p 2 = l ) ; T t 1 ; and n 2 indicate the probabi l i ty of the 
type of agent being of type 1 and 2 respectively, % + 7 ^ = 1. Superscripts refer 
to the principal and subscripts to the agent. The u t i l i t y of the principal , V is: 

V = V ( A , B , a ) (1) 

A stands for the transfer made by the principal to the agent, grant a id and B 
denotes the pecuniary value of the activit ies of the agent i n meet ing the 
conditions of the pr inc ipa l , from wh ich the p r inc ipa l derives u t i l i t y . The 
principal 's u t i l i t y is increasing i n B and decreasing i n A. Le t U indicate the 
u t i l i t y of the agent: 

U = U ( A , B , p ) (2) 

The agent's u t i l i t y is increasing i n A and decreasing i n B. The type 1 agent 
derives higher u t i l i t y for a l l values of A and B. One could therefore say tha t 
the type 1 agent is the "good" type and the type 2 agent is the bad type as he 
would require a higher level of A and lower B to obtain the same u t i l i t y levels 
as the type 1 agent. Note tha t the agent is unconcerned about the principal 's 
type (a) i n (2), defined as private values by Mask in and Tirole (1990). 

The principal-agent relationship follows a three-stage process (game). I n 
the f i rs t stage the principal proposes a contract w i t h transfers and condition-
al i ty . Recall tha t the pr incipal also has private informat ion about her type. 
She can choose to reveal in fo rmat ion about her type i n stage 1, e i ther 
expl ic i t ly , or i m p l i c i t l y via the type of contract she proposes. I n the second 
stage of the game the agent either accepts or rejects the proposed contract. 
The agent's decision to accept or reject the contract i n stage 2 w i l l depend 
upon whether his reservation u t i l i t y has been met by the proposal — the 
i n d i v i d u a l r a t i ona l i t y (IR) constraint. Since the type 2 agent derives less 
u t i l i t y from every combination of A and B, i t is his I R constraint w h i c h is 
binding: 



U 2 ( A 2 , B 2 ) > U (3) 

where u is the reservation u t i l i t y of the type 2 agent. 
I n the t h i r d (pay-off) stage of the game the pr inc ipa l pays out A and 

receives B from t i le agent. The type 1 agent gives more B for every level of A. 
The better type (1) agent has to be given the correct incentives to t ru th fu l ly 
reveal his type — the incentive compatibi l i ty (IC) constraint. This means his 
u t i l i t y f rom t e l l i ng the t r u t h must be at least as h igh as from falsifying his 
type: 

U ^ A i . B i ^ U ^ A ' . B ! , ) (4) 

The IC constraint of the type 2 agent w i l l not be binding i n the solution to our 
problem, as the type 2 agent derives no benefit from falsifying his type which 
would resul t i n hi|s receiving a lower net transfer. 

The fu l l informjational problem for the principal i n stage 2 of the game is to 
maximise (for the type 1 principal , say) 

7 C i V 1 ( A i , B j , r 1 , c 1 j + 7 i 2 V 1 ( A 2 , B 2 , r 1 , c 1 j 

s.t. ^ [ u ^ ( A i , B ^ ) > u ] (5) 

and ^ [ u l ( A i , B 1 i ) ^ U 1

1 ( A 5 , B j ) ] 

where: X and u are the Lagrange mul t ip l ie rs associated w i t h the agent's IR 
and IC constraint respectively; r and c represent slack to (or the violation) of 
the IR and IC constraints respectively from which principals derive greater 
u t i l i t y . These lead to the fol lowing first-order conditions for the associated 
Lagrangian, L : 

8L 

8Aj 
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- H 1 = 0 

(10) 

( I D 

X1 and p. 1 can be interpreted as the shadow prices of r and c. 
The above problem and equ i l ib r ium allocations of A , B are referred to as 

fu l l informational as the pr incipal has revealed her type i n stage 1, thus the 
agent's I R and IC constraints have to b i n d for each p r inc ipa l (1 and 2) 
individual ly . Consider an example from (10) and (11): 

> A.2 / (J.2 = (SV 2 / 8 r 2 ) / ( 8 V 2 / 8 r 2 ) (for principal 2) 

This suggests gains from trade i n r and c between principals, bu t cannot take 
place w i t h fu l l informat ion as for each pr incipal the constraints on I R and IC 
of the agent are ful ly b inding and no violations or slack are allowed on these 
constraints. I f , however, principals postpone the revelat ion of the i r type to 
the last stage of the game they could gain from t r ad ing i n IR and IC of the 
agents. To do this they must pool thei r offer at the proposal stage, co-ordinate 
the i r proposals and i n effect make a jo in t offer. Then the agent does not know 
their type for certain, he has only priors w i t h regard to thei r type. Principal 1 
for example maximises: 

T C ^ A ^ B L r S c ^ + ^ V ^ B ^ r V ) 

s.t. X 1 [ U 2 ( A 2 , B 2 ) > u - r 1 ] (12) 

and u 1 [ u i ( A 1 , B 1 ) > U 1 ( A 2 , B 2 ) - c 1 ] 

for prior, p 1 on the part of the agent. 
Trade i n slack on the constraints is possible i f (3) and (4) become: 

f p M j J A ^ B i ^ u - X p V (13) 
i = l v ' i = l 

and i p ' U ^ A i . B i ) * i p ' u J A ^ B , ) - X p V (14) 
i=i v ; i=i v ' i - i 

(13) and (14) imp ly tha t the constraints must hold only i n expectation, where 
p is the agent's pr ior about the principal 's type. One pr incipal can violate a 



constraint as long as they hold i n aggregate. After solving (12) the pr incipal 
w i l l maximise an indirect u t i l i t y function, Z 

Z ' f r ' . c 1 ) s.t. A r ' + n c 1 < 0 (15) 

leading to: 

(8Z* / o r 1 ) / (5Z 1 / 8c 1) = XI u. (16) 

Le t us take the case where pr incipal 1, found the I R constraint more costly 
t h a n p r inc ipa l 2, for her X1/^1 > X2/u2 she w i l l give up slack on the IC 
constraint for more slack on the IR constraint: 

r 1 = u - U 2 ( A 2 , B 2 ) " ( 

and c 1 = U 1 ( A 2 , B 2 ) - U 1 ( A 1 , B 1 ) 

For pr incipal 1, r l is positive and c 1 is negative and vice versa for principal 2. 
I t means t h a t she gives agent 2 less than his reservation u t i l i t y imp ly ing she 
dislikes type 2. She also gives the type 1 agent more u t i l i t y t han warranted 
by his incentive compatibi l i ty constraint. She has a preference for the type 1 
agent and is l ike say, I R T U or T E A , a smal l government body more inter
ested i n the narrower economic aspects of conditionality. This would imp ly a 
stronger preference for meet ing t r a i n i n g and product ivi ty goals. The other 
pr incipal (type 2) is the opposite, imp ly ing tha t she is more l ike say I D B w i t h 
re la t ive ly more concern about the broader (social) aspects of condi t ional i ty 
such as employment creation. 

M a s k i n and Tiro le (1990) demonstrate tha t there is a competitive equi
l i b r i u m i n the above case of trades i n r and c where the demands for r and c, 
D w o u l d equal average supply of r and c, wh ich is zero. This competit ive 
e q u i l i b r i u m is also Pareto op t ima l and dominates the fu l l in fo rmat iona l 
outcome from (5) where, of course, trade i n r and c is impossible. F rom (13) 
and (14) we can wr i t e this as: 

i p V = 0 
i =

2

1 (18) 
I p V = 0 
i=l 



I I I M O R A L H A Z A R D I N GRANT G I V I N G : D O U B L E M O R A L H A Z A R D 

Mora l hazard is said to arise when there is an effort associated w i t h a task, 
and the effort level is unobservable or unverif iable due to in fo rmat iona l 
asymmetries. This informational asymmetry is due to the fact t ha t the effort 
level is only known, ful ly , by the person car ry ing out the task. I n the con
vent ional principal-agent f ramework the principal 's problem is to design 
incentives (via the IC constraint) for the agent such tha t the problem of moral 
hazard, on the par t of the agent, is e l iminated or minimised . There could, 
however, be cases when the action by the principal is not ful ly transparent to 
the agent, i n addi t ion to the agent's effort level being imperfectly known to 
the principal . We then have double moral hazard. I f we combine th is feature 
w i t h outcomes depending on the state of "nature" i t al ters the sequen
t i a l game of the last section to a Cournot-Nash game between donor and 
recipient. Both parties to the process can affect, by the i r actions, the prob
abi l i ty of the states which determine outcomes, but neither can fu l ly observe 
the other's action. The analysis i n th is section is more applicable to the 
process of b i la te ra l negotiation, un l ike the m u l t i l a t e r a l f ramework i n the 
previous section w i t h many principals. Thus, i n this model, there is only one 
type of donor and recipient. 

We assume two states of the world: good (g) and bad (b), wh ich occur w i t h 
probabi l i ty § and l-(j>, respectively. These probabil i t ies depend on factors 
exogenous to the i nd iv idua l donor and the recipient such as the state of 
aggregate demand, external demand, events i n other industries, as we l l as 
other competing domestic and regional candidates for transfers, pol i t ica l 
att i tudes about indus t r ia l grants and so on. These exogenous factors are also 
affected by the inputs of the parties concerned. Thus we could argue tha t the 
probabil i ty of the good state is an increasing function of effort (e) on the par t 
of recipients, and action (a) undertaken by donors. I t is assumed tha t i n the 
good state both the grant (A) and fulf i lment of the conditions (B) is higher 
t han i n the bad state. Effort by recipients encompass the costs of meeting the 
grant conditionality. Actions by donors (grant g iv ing agencies), include lobby
i n g and l ia is ing w i t h other government agencies and minis tr ies , activities to 
promote the cont inuing importance of indus t r ia l grants amongst polit icians, 
i n addit ion to the cost of moni tor ing the recipient. 

The expected u t i l i t y , V , of the donor, the pr incipal i n the previous section 
is: 

V ( A , B, e, a) = <|>(e, a ) V g (Ag , Bg) + (1 - «>(.)) V b (A&, Bb) - C(a) (19) 

where C(a) is the cost or d i su t i l i ty of engaging i n actions. C a > 0 and C a a > 0. 



The expected u t i l i t y of the recipient, U , the agent of the previous section is: 

U ( A , B f e > a ) = « |»(e > a)U g (A | ,B|) + ( l -«( .))U b (AS,B5)-E(e) (20) 

where E(e) represents the cost of engaging i n effort on the par t of the 
recipient, E e > 0, E e e > 0. We assume t h a t both actions(a) and effort(e) by 
donors and recipients increase the probabi l i ty of the good state bu t at a 
d iminish ing rate.' So <|>a > 0 and <|)e > 0; but ( j^ < 0 and <(>ee < 0. 

Consider the f u l l in format ional outcome. This is where the actions and 
efforts of bo th parties are k n o w n to the other as a resul t of co-operative 
behaviour. Co-operation involves maximis ing some jo in t welfare function, W, 
the sum of (19) and (20) w i t h respect to a and e, the two choice variables. 
Hence 

H = <f a ( V B (•) + U g (.)) - <|>a ( V b (.) + U b (.)) - C a = 0 (21) 

M = ( j ) e (VS(.) + U g ( . ) ) - $ e ( V b ( . ) + U b ( . ) ) - E e = 0 (22) 

Equations (21) and (22) imp ly tha t the margina l costs of under taking action 
and effort are eqVial to the total marginal benefits to both parties from them. 
Ac t ion by donors w i l l be greater t han effort by recipients if , given the cost 
associated w i t h i t is more socially productive i n terms of ra is ing the prob
ab i l i t y of the good state. The converse w i l l apply i f effort is more socially 
productive. 

We can, assuming l inea r i ty i n the relat ionship between a and e, obtain 
f i rs t best levels of one given fixed amounts of the other: 

a*(e) (23) 

e*(a) (24) 

Once double moral hazard is introduced, neither party can ful ly observe or 
verify the other's activities Cournot-Nash type of non-co-operative behaviour 
emerges. As i n Cooper and Ross (1985) a two-stage game appears. I n the first 
stage the two sides decide upon levels of A and B associated w i t h the good 
and bad states of the wor ld . Each side w i l l have to offer the other party a 
level of reservation u t i l i t y , corresponding to the ind iv idua l ra t iona l i ty (IR) 
constraint. Otherwise the game ends at stage 1. Stage 1 corresponds to the 
contract proposal stage i n Section I I , except here both players move s imul-



taneously (Nash perfect strategies). Stage 2 of the game involves choices of a 
and e given some conjecture about the other. The backward solution to the 
game involves maximis ing (19) and (20) w i t h respect to a and e, respectively. 
This yields: 

< t > a ( v g ( . ) - V b ( . ) ) - C a = 0 (25) 

< t . e ( U g ( . ) - U b ( . ) ) - E e = 0 (26) 

I t is apparent from comparing (25), (26) w i t h (21), (22) tha t the equ i l ib r ium 
quanti t ies of a and e w i t h double moral hazard (non-co-operative behaviour) 
are lower, as the marginal benefit of doing a and e are reduced. This i n i t se l f 
is Pareto sub-optimal. 

The next step is to set up reaction funct ion equi l ib r ia for a and e. We 
to ta l ly differentiate the f i rs t order conditions (25) and (26) w i t h respect to a 
and e. For donors this is given by: 

ae . c - + * - ( V o - v : c ) ) > 0 > 0 ( 2 ? ) 

d a / R D <( , a e (ve( . ) -V b ( . ) ) < a e < 

and for recipients i t is: 

d e _ = ^ ^ a a ( U g ( . ) - U b ( - ) ) > o i f > Q 

d a / R D E e e + < t > e e ( U b ( . ) - U g ( . ) ) < a e < 

Note by symmetry, <|>ae = (|)ea. 
I n Figures 1-3, the point C is Pareto optimal . By contrast the point N is the 

sub-opt imal non-co-operative poin t associated w i t h m o r a l hazard. The 
reaction functions w i l l be positively sloped i f actions and efforts by donors 
and recipients are complements, i f <t>ae > 0> (Figure 1). This s i tuat ion would 
arise i f steps taken by the donor to increase the probabil i ty of the good state 
led to more effort on the side of the recipient. I f the two strategies are 
substitutes, <(>ae < 0, the reaction functions w i l l be negatively sloped (Figure 
2). I n this case costly effort by recipients to raise the probabi l i ty of the good 
state leads to a reduction of action by donors. I n a l l cases, however, the co
operative outcome denoted by C shows greater levels of action, a, and effort, 
e, t han w i t h non-co-operation. The el iminat ion of moral hazard w i l l therefore 
increase social welfare and is Pareto improving. 

Yet another possibility exists when a and e are substitutes (Figure 3). This 
is where one of either a or e is lower than the co-operative case but the other 



a a* 



is higher. Analyt ica l ly , i t implies <|>ae is very h igh i n absolute value. I n Figure 
3 we depict a case of higher e bu t lower a i n the non-co-operative case 
compared to the co-operative case. (The converse is also feasible.) This depicts 
the si tuation when the donor can shift part of the burden of mak ing the costly 
i npu t to the recipient. Thus, a problem of equity i n addit ion to the inefficiency 
is created by double moral hazard and non-co-operative behaviour. 

The above analysis is conducted to apply to r i s k n e u t r a l donors and 
recipients. Thus there is always r i s k sharing, i m p l y i n g non-zero i n p u t of 
action and effort. I f one side is r i sk averse and has access to an insurance 
market or can recontract w i t h a t h i r d (r isk neutral) party, r i sk sharing may 
cease. This can be verified by an inspection of (25) and (26). I n the extreme 
w i t h fu l l "insurance" state independent u t i l i t ies appear; either Vs = V b , or U g 

= U b , i m p l y i n g a = 0 or e = 0. Thus, i f donors could obtain f u l l insurance, 
because they w i l l be baled out by another government agency, the i r action 
would cease and we would be on a point on the vert ical axes of Figures 1-3. 
Conversely, i f recipients can get fu l l insurance by re-contracting w i t h a t h i r d 
par ty or financial in s t i tu t ion their efforts w i l l be zero on the horizontal axes 
of Figures 1-3. Garvey (1993) analyses the second possibility. The possibility 
of re-contract ing is t hen b u i l t i n to the game and contract proposal. The 
recipient of the grant has to be offered state independent u t i l i t y w i t h no r i sk 



(zero effort) or f u l l r i sk (max imum effort), depending on the level of reward 
(grant aid). This choice should depend on whose i npu t is socially more pro
ductive. I f the government agency's (donor/principal) action is more valuable 
then i t should bear a l l r i sk and engage i n max imum action; the reverse would 
apply i f the recipient's inpu t of effort is more productive. 

Another possibility arises i f the donor or government agency i tse l f acts as 
an insurer to the recipient. The analysis i n this instance would be s imilar to 
the work of Azariadis (1976) on impl ic i t contracts. The recipient would either 
get state independent u t i l i t y resul t ing i n zero effort; or r i sk sharing would 
i m p l y reduced effort (greater moral hazard) by the recipient than i f i t was not 
r i sk averse. 

I V CONCLUSIONS 

To summarise our results, we have shown tha t w i t h more t h a n type of 
p r inc ipa l or g ran t donor w i t h s l ight ly different objectives, these principals 
can do better by co-operating and making a jo in t offer at the contract proposal 
stage. This w i l l i n no way leave the agent worse off. Our model can also be 
extended to the case of numerous regulators dealing w i t h a common indust ry 
to be regulated. The gains from co-operation amongst principals may be small 
i n some instances b u t are l ike ly to be greater i n other cases. I n the case of 
double m o r a l hazard we have pointed to the sub-opt imal i ty of non-co
operation producing too l i t t l e preventive input . This is essentially a problem 
of economic efficiency. Problems of equity can arise i f one group, say, grant 
donors can pass op some of the burden of preventive act ivi ty to recipients. 
The policy impl ica t ion here is to induce more co-operation amongst govern
ment agencies and grant recipients to minimise the problems associated w i t h 
double mora l hazard; as w e l l as induce a socially opt imal degree of burden 
sharing. When either par ty to the bargain is able to re-contract w i t h a t h i r d 
par ty to obtain state independent u t i l i t y (ful l insurance), a r i sk sharing con
t rac t w i t h them may not be feasible. The policy objective, once again should 
be to engender preventive i npu t from whichever par ty whose i npu t is more 
productive i n promoting the good state of nature. 

A fur ther possibi l i ty not considered by us is the case of mixed (or the 
simultaneous existence of) adverse selection and moral hazard on the side of 
the agent. The standard resul t i n tha t event is t ha t the incentive contract 
involves a trade-off between moral hazard and adverse selection (see McAffee 
and M c M i l l a n , 1987). Thus the reduct ion of adverse selection lowers the 
incentive to engage i n effort and vice versa. F ina l ly , there is the problem of 
"add i t iona l ly" . This occurs when the agent/recipient would have undertaken 
some B w i t h o u t any transfers from government. Then we have a s i tua t ion 



resembling the "free r ider" problem, where the di f f icul ty is to e l ic i t t rue 
preferences. The appropriate game forms there would be signall ing games not 
analysed i n this paper. 
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