Appendix to “Wage bargaining and monopsony” by T. Falch and B. Strem:
The solution of the model

We assume a ’right to manage’ model where the employment is determined by the firm after the
wage bargaining. In the wage bargaining, the bargaining parties take into account how the wage

will affect the employment in the second stage of the ‘game’. If W > W', the firm set the

employment according to the demand R'(N) =W, and if W < W the firm set employment in
accordance with supply N = (I)(W —A" ) . Thus, the bargaining game can be seen as maximizing the
Nash product {HY (U -uU° )(]_y)} with respect to wage and employment given these constraints. The

problem can then be formulated as maximizing the following Lagrangian with respect to N and W:

W-A"

£:y10gH+(1—y)log(N j—k(W—R'(N))—u(N—d)(W—AL)), (1)

where A and p are the Lagrange multipliers associated with demand and supply of labor constraints,
respectively. In (1) we use the log of the Nash maximand to simplify the calculations, without
altering the results because the maximum is the same. In this maximization problem, at least one of

the constraints must be binding, although obviously both constraints do not need to be binding.

The first order conditions and the Kuhn-Tucker conditions are

o0 N . ~ _

W YH+(1 y)—N(W—AL) A+pe=0, 2)
o  R'(N)-W ~ W— AL .

~- 0 +( y)N(W_AL)+KR (N)-p=0, €)
20 and A(R'(N)-W)=0, (4)
>0 and u(N—d)(W—AL)):O. (5)

Utilizing that IT= R-WN, (2) and (3) can be written
—yN(W—A")+(1-7)(R(N) = WN) - (% —uo)(R(N) - WN)(W-A") =0, (6)

Y(R'(N)=W)+(1-7)(R(N)= WN)+(AR"(N)-p)N(R(N)-WN)=0. (7)



In search for global maximum, one has to consider the local maximums in four cases; (i) A > 0 and
p=0,(G{)A=0and pn>0, (iti) A > 0 and p > 0, and (iv) A = p = 0. The last case is not relevant in a

‘right to manage model” and will not be discussed here.

Consider first the case (i), i.e., labor demand is binding while labor supply is not, and employment

is lower than supply. Inserting into (7) for A from (6), and utilizing that R’(N) =W, one gets

R(N)—WN_YN}

0= (R -] - * TS

LleN (8)

where 1« = R'(N)% >0 and &=R"(N) wixg <0. Interior solutions require ke (0,1) and

€ <—l, 0> . (8) can be written
(l—y)(l—K)(W—AL)+(1—y)(1—K)8W—yK8(W—AL): 0, 9)
and then the wage is given by

WP = (I-v)(1-1)—yke AL:AL(I— (1-v)(1-x)e

_(l—y)(l—K)(1+e)—yK8 (1—}')(1—K)(1+8)—YK8]>AL. (10)

Obviously, (10) cannot hold if the bargaining strength of the union is very low. In order for (10) to
hold, the outcome must be a wage that is such that labor supply is not binding, that is W > W’. The
bargaining strength of the firm y must be sufficiently low. From (10) it follows that this condition is

fulfilled only if
((1-1) (1) ~e) A > (1) (1) (1) ~ee) W'
y((1-%)((1+2) W = A" )+ ke (W = A"))> (1-x)((1+8) W' - A) (11)
y((ke+1-1) (W' = A" )+ (1-x)eW’ ) > (1-x)((1+) W' - A").
It follows from (10) that W” <A"/(1+¢) for y > 0, and strict inequality holds for y > 0. Thus
(1=x)((1+€) W' = A")+xe(W = A")) <0, and

(1-x)(A" = (1+2) W)

y<(l—K)(AL—(1+8)W*)—K8(W*—AL)E?. (12)




Consider next the case when supply is binding while demand is not, i.e. A =0 and p > 0. Inserting
into (6) for p from(7), one gets

, W-A
—N(W—A")+(1-7)(R(N) - WN)+¢(v(R (N)—W)+(1—y)(R(N)—WN))T: 0. (13)

Utilizing that ¢ = N/(W - AL) , (13) can be written

R(N) R(N) R(N)

—y(W-A")+(1-y)] ——=-W ———2-W |[+(l-y)| —=-W [=0, 14
v )+( Y)[ ~ }LY[K N J+( Y)( ~ (14)
and

1 R(N) 1 R(N)
W3 =—yA" +——2| (1- — =yWM +(1-y)—~2 15

SYAT = (( Y)+27Kj YW (1=y)— (15)
where W™ = %(AL +$K) = %(AL +R'(N)) is the monopsony wage, and R(N)/N > W in order
forI1>0

Obviously, (15) cannot hold if the bargaining strength of the union is very high. In order for (15) to
hold, the outcome must be a wage such that labor demand is not binding, that is W < W’. The
bargaining strength of the firm y must be sufficiently high. From (15) it follows that this condition
is fulfilled only if

1 R(N) 1 .

—yA" +—— (1-7)+= AW

TN (( Y)+2YKJ<

%yAL +—'K'(1—y)+%yw* <W’ (16)

« 1 . R
y(W —EK(AL+W )J>(1—K)W,
which gives

(I-x)W
(I—K)W*+%K(W*—AL)

Y > Y- (17)

Lastly, consider the case where both constraints are binding, A > 0 and p > 0. We know that this is
possible only for one wage level, namely for W = W". The relevant question is under what

conditions this solution occurs, i.e., under which conditions both A > 0 and p > 0. Inserting (6) into

(7) for A, utilizing that R'(N)=W" when 1> 0, yields



(1_y)+R"(N)(W{‘_VAL - R(N)VI:IW*N +u¢jN—uN= 0
(1—y)(%—1](w* —AL)+8((1—y)G—1)W* —y (W' —AL)j (18)

+u(l—1j(W* ~A")(e¢W" -N)=0.

K

Utilizing that N = ¢(W —-A" ) , this can be written as

(1=7)(1=x) (W' = A" +eW" ) +yie (W' = A" )+p(1-x)(sW = (W' =A%) )N =0. (19)

In order for p > 0, we must have

((1—’Y—K)(1+8)+’YK)W*—(I—Y—K-I-’YK(I—S))AL
(1-x)N(W"(1-g)-A")

n= >0. (20)

(20) implies that p > 0 if
((1—’Y—K)(1+8)+’YK)W* —(l—y—K+yK(1—£))AL >0 o
y((K—(1+8))W* +(1—K(1—8))AL)>(1—K)(1+8)W*—(1—K)AL,

which can be written

(1-x) (A" —(1+2)W") .
y>(1—K)(AL—(1+s)w*)—1<a(w"—AL)_y' -

In conclusion, (22) must hold in order for the supply constraint to be binding.

Next, we have to undertake the same exercise for A. Inserting (7) into (6) for p, utilizing that

R'(N)=W" when A >0, yields

—yN(W*—AL)+(1—y)(R(N)—W*N)—(x—(p((l—y)§+xR”(N)D(R(N)—W*N)(W*—AL)=0 (23)

—v(W —A" 1-y)| —=1|W —(A(W =AY )= (1-7)-2eW )| ——1 |W" =0. 24
V(W -AY)+( V)(K ] (MW -A")=(1=7)-2e )(K j 4)
In order for A > 0, we must have

2(1-y)(1-)W =y (W = A"

_ (I=7)(1-x) VK( )>0_ (25)

(I—K)W*(W*(I—S)—AL)



(25) implies that A > 0 if

2(1-y)(1-x) W =y (W' =A")>0

y(2W (1=x)+ (W' = A"))<2(1-6) W’ 2
which implies that

1 @)

W (I—K)-i-%K(W —AL)
Taken together, both constraints bind if (22) and (27) hold simultaneously, that is, y<y<7. If
Y =7, this is true for only one value of vy, as for all other possible outcomes. If there is strict

inequality, however, both constraints bind for a range of values of y. From (22) and (27) it follows

that 7 <7 if

(1—K)(AL—(1+8)W*) 3 W' (1-x) 28)
(1- K)( (1+8)W*)—K8(W*—AL) W*(I—K)+%K(W*—AL)
(AL l+e)W )(W*(I—K)+%K(W*—AL))<W*((I—K)(AL—(1+8)W*)—K8(W*—AL))
! K(AL W’ (1+8)) <—keW', (29)

(I-e)W —A" >0
which proves that 9 <7 because € < 0 and W~ > A". Thus, for a range of values of the bargaining

power, ¥y <y<¥, both the supply and demand constraint hold, and the wage is given by W for

employment equal to N*.



