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Abstract

Based on the analysis frames of the multi-task principal-agent model, this paper establishes a principal-agent model of production
personnel’s innovation based on slack resources and obtains the optimal incentive contracts for production personnel while they are
engaged in “production task” and “slack innovation” through the analysis of the model. In order to improve the performance of
production personnel’s “slack innovation”, on one hand, the firm can reward their “slack innovation” according to the optimal
incentive contracts; on the other hand, the firm can optimize the incentive contracts for their “production task” according to the
interdependence of the cost functions of “production task” and “slack innovation” to promote indirectly the performance of “slack
innovation”. The originality of this paper is not only examining the multi-task problems of the compensation incentives for
production personnel’s “slack innovation” but also considering the impacts of the firm’s active actions to support the production

personnel’s “slack innovation” on incentive contracts.
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1 Introduction

Production personnel are the production line staffs who
are mainly engaged in relatively simple and procedural
work such as product processing, the maintenance of
equipment, repetitive daily management work and so on.
They complete the operation of the specific technics
process and produce specific products by use of
professional skills, knowledge and experience in their
specific jobs. They have a wealth of operational
knowledge, experience and high On-site skills on product
technics, quality, cost control and equipment capacity.
Production personnel’s position characteristics are
practical and operational. They overcome difficulties to
realize the drawings and programs what R&D personnel
design.

Production personnel produce qualified products by
virtue of their production skills, at the same time; they
also participate in the research and development and
process improvement by virtue of their skills. Because of
their substantial experience, they have the potential of
innovation and process innovation advantage, and play an
irreplaceable role at least in the key links such as the
product design, production and processing of
technological ~ innovation.  Therefore,  production
personnel are the key strength in the success of the
product innovation and process innovation.

Although production personnel play an important role
in technological innovation activities, the existing
literatures mainly focus on R&D personnel’s innovation
incentives (e.g. Wang, 2008; Pan & Wan, 2010; Zhong,
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2012), which is lack of research on the production
personnel’s innovation incentives. Some scholars
research the incentive problems for skilled workers
combing with China’s current situation lacking of skilled
personnel (e.g. Pan, 2011), but these studies are mainly
the macro-policy researches, lacking of the research on
incentives for the production personnel’s firm practice,
especially lacking of the research on incentives for the
production personnel’s technological innovation.

Theory and practice show that production personnel’s
technology innovation activities are the fundamental
means to improve the skills of production personnel. The
innovation of a modern firm focuses on all-involvement
innovation in a firm, and everyone is the source of
innovation in a firm. The firm only improves the sense,
capacity and efficiency of innovation of all staff in order
to  successfully innovate, improve innovation
performance and achieve the best operation results (Xie
et al., 2005). Therefore, researching incentives for
production personnel’s technological innovation and
improving their innovation performance have great
significance to achieve all-involvement innovation and
improve the competitiveness of the technological
innovation of a firm.

Based on the above, this paper constructs an incentive
contract model of production personnel’s innovation
based on slack resources through applying multi-task
principal-agent theory in the base of comprehensive
drawing on previous researches. The novelty of this
model is not only examining the multi-task problems of
the compensation incentives for production personnel’s
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technological innovation based on slack resources but
also considering the impacts of the principal’s active
actions to support the agent’s innovation based on slack
resources on incentive contracts for the agent.

2 Analysis of production personnel’s innovation
behaviour

Production personnel bear the heavy production and
processing tasks. In continuous repetitive production
process, production personnel master the more
knowledge of production equipment, materials, products,
processes etc. and have a wealth of operational
experience, so as to continuously improve the production
and processing skills.

With the enhancement of production personnel’s
knowledge and skills, production personnel have the in-
depth understanding of the performance and use of
production equipment, and gradually grasp the
knowledge and skills on saving materials, improving
operation methods and processes, enhancing work
efficiency and product quality. Thus, in the production
process, they hold some slack resources such as the
improvement of device performance and versatility,
saving materials (raw materials, semi-finished products,
and finished products), the secret of high-quality and
high-efficiency operation methods, which provide a
resource base for the next technological innovation
activities. Driven by the innovative driving force imposed
by the managers, production personnel will make use of
slack resources at their disposal to engage in
technological innovation activities if they have affluent
time and effort after the completion of the formal
production tasks. These innovative activities may be
initiated by themselves or may also be pushed into the
innovative team of other innovation personnel.

Production personnel’s full-time work is to complete
the production tasks. Different specialization makes the
firm difficult to allocate appropriate resources for the
production  personnel’s  technological  innovation
activities. Even if production personnel’s innovative
projects have a larger value, the firm only configures
rarely some key resources for their innovative projects,
accordingly, production personnel can only use their own
slack resources such as various real-time information,
expertise knowledge, and a variety of personal
relationships and relatively idle resources in the firm for
technological innovation. Therefore, the production
personnel’s technology innovation activities are mainly
technology innovation based on slack resources at the
same time as production personnel complete production
tasks.

Production personnel’s technological innovation
activities based on slack resources are mainly showed in
the following areas:

(1) Improvement of the existing process methods.
R&D personnel’s knowledge about equipment and
technics is limited, but production personnel have
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accumulated more equipment knowledge and skills in the
repetitive operation of equipment, making it very easy to
find product problems in the process and suggest
improvement program. The “unique skill” and “unique
technique” they grope in the production process greatly
improved work efficiency and product quality.

(2) Design of new tools or improvements in
equipment. Innovation comes from practice; the practice
of the front-line production personnel is the source of
innovation. In the long-term production process,
production personnel will find the deficiencies or defects
in the performance of existing equipment and some
inefficient process methods. Accordingly, they will
produce creative ideas of designing new tools or
improving equipment performance, and use slack
resources to test these ideas until new tools and improved
equipment to improve the work efficiency are designed.

(3) Improvement of product. Any product needs to
constantly be improved and perfected. In the production
process, production personnel will naturally reflect
product problems. With the increasing of product
knowledge, they will find the problems of product design,
especially the matching problems between products
design and process technology, thereby, innovative
proposals or programs to improve products may be made.

Obviously, production personnel’s  innovation
activities based on slack resources are very useful for the
development of a firm, which not only reduces the risk
and cost of the innovation and improves the innovation
performance, but also improves the efficiency of
resources, especially what is important is that it trains a
large number of high-skilled talents.

3 Incentive contracts
3.1 MODEL ASSUMPTION

Suppose the firm as a principal, production personnel as
an agent. Then, on one hand, the agent is engaged in the
formal production tasks arranged by the principal (for
short “production task™); on the other hand, he is engaged
in the technological innovation activities by use of slack
resources (for short “slack innovation”). Thus, the model
can be regarded as a multi-task agent model (Holmstrom
& Milgrom, 1991; Zhang, 2004; Zhong, 2012). In order
to make the analysis easier, we may make the following
assumptions:

Assumption 1: Denote a,i=12 the level of the

agent’s effort, a is the level of effort spent on the
“production task” action, a, is the level of effort spent on
the action of “slack innovation”; denote a, the level of

the principal’s effort spent on the active action of
supporting the agent’s “slack innovation” (for short

“support slack”). With C(a,) denoting the cost of the

b .
principal’s effort a,, we assume C(a,) :33{:132 b, is the

Operation Research and Decision Making



COMPUTER MODELLING & NEW TECHNOLOGIES 2014 18(4) 164-171

cost coefficient of the principal’s effort a, , b, >0
(Zhang, 2004); with B(a,,a,,a,) denoting the expected

gross benefits of the technological innovation activities,
in order to conveniently analyse the question, we may
assume B(a,a,,a )= fa +fa +faa (Bernardo,
2001; Gibbons,2005; Zhong, 2012), where f, is the
benefit coefficient of the output of the agent’s effort a ,
f,>0; f, is the benefit coefficient of the output of the
agent’s effort a,, f, >0; f, is the benefit coefficient of
the output of the principal’s effort a,, f,>0. This
assumption is reasonable. Obviously, if the principal
takes the active action to support the agent’s “slack
innovation”, such as to enable the firm to maintain much
slack resources, to actively promote the production
personnel to coordinate with other departments and to
actively encourage the production personnel translate
slack resources into innovation output, then, the
production personnel can easily possess some slack
resources and access to the slack resources required for
innovation, and is easier to use slack resources to produce
the desired innovation output, that is, the principal’s
“support slack” action contribute greater to the agent’s
“slack innovation” action. Therefore, the principal’s a,

has an active influence on the agent’s a, , and thus
generate positive impact on innovation output, that is
f, >0, and, the higher the principal’s effort a, is, the
greater the contribution to the innovation is.

Assumption 2: With C(a,,a,) denoting the cost of

the agent’s effort, we assume that the function C (al, az)

is strictly convex. In order to conveniently analyse the
question, we may assume

C(t’cli,az):kizlal2 +b,a,a, +%a§, b, >0,b, >0 (Zhong,

2012), where b, is the cost coefficient of the effort spent
on the “production task™ action, marginal cost change

2
rate 9°C _ b, >0; b, is the cost coefficient of the effort
2
1

spent on the “slack innovation” action, marginal cost
o°C
=
2
coefficient of “production task” and “slack innovation”,
o°C o°C
Oa0a, 0Oa,08,
the efforts of the two actions are complementary; when
b, =0, the cost functions of the efforts of the two

change rate

b, >0; by, is the interdependent cost

=h,, when b,, <0, the cost functions of

actions are independent; when b,, >0, the cost functions

of the efforts of the two actions are substitute
(Holmstrom & Milgrom, 1991; Laffont & Martimort,
2002).

Assumption 3: The principal cannot observe the level
of the agent’s effort, but the result of the agent’s effort
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x,i=12 can be observed, suppose X =x, +X, ,

X, = 0,8, +¢&;, Where g, is the output of per unit of effort

in every action, g, >0, & is exogenous random variable

which is normally distributed with mean vector zero and
variance 2 (on behalf of all the factors that the agent

cannot control), ¢ and ¢, are independent (Gibbons,

2005).

Assumption 4: The principal takes the linear function
for the compensation rule to pay the agent, namely, the
compensation rule is w(X)=w, + X, + f,X, » Where

w, is the fixed income of the agent, g ,p, is the

0
incentive factor of x, x, respectively, g >0,4, >0.
Assumption 5: The principal is risk-neutral, the agent
is risk aversion. And further assume that the agent has the
utility function of unchanged absolute risk aversion, his
preferences are represented by a negative exponential
utility function y(w)=-e#, where p measures the

agent’s absolute risk aversion, W is his compensation
minus personal cost. Denote CE the agent’s “certainty
equivalent” money payoff, then CE  meets
U(CE) = Eu(w) , so one could utilize the exponential

form to deduce that the agent’s certainty equivalent is

1 b
CE=w, +£,0,8, +5,9,3, _Ep(ﬂlzo-lz +ﬁ220—22) _?16‘12

b
—b,a,a, — 72 a

2
2

where w, + £,0,a, + 3,9,a, IS the expected payoff of the
agent, %p(ﬁfdf + pio?) s the risk premium of the agent,
b
2
(Zhang, 2004).

a’ +b12a1612+b—22az2 is the cost of the agent’s effort

3.2 BASIC MODEL

The principal’s expected profit is:
b
Ye = fia, +f,a, +f;8,8, -w, - 0,3 - 5,93, _Egasz
Because the principal is risk-neutral, therefore, the
principal’s expected profit is his certainty equivalent.

Denote W the agent’s reservation wage, so the constraint
of the agent’s participation is:

1 9
CE =w, + 89,3 + $,9,8, 7§P(ﬁ120'12 +f07) 7%a12 the agent’s
b —
~heas, -—a; 2w
incentive compatibility
(a,,a,) eargmax CE

is:
to

constraint

It is equivalent

b b
(a,,a,) eargmax( 4,9, + 5,9,a, _éaqz -b,aa, _?zazz)'

The principal-agent model is:

b
max Y, = f,a, +f,a, +f,a,a, —w, - fg,a, - 5,9,, _Ega;’ @
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s.t.
1 2 2 2 2y by o
W, + 0,8, + 5,9,8, 2'0('8101 +p;05) 2‘31, 2
boaa, - 2alzw
18, — 8, =

b b
(8,,8,) eargmax( 4,9, + f,9,a, _Elaiz -b,,a,a, _Ezazz) 3)

3.3 SOLVING MODEL

By (3), the incentive compatibility constraint becomes

a, = ﬂlgle _ﬂzzgzblz , (4)

blbz - b12
b, — b

a, = ﬁzgz 1 ﬁlzgl 12 (5)
b1b2 - b12

By (4) and (5),

o8, gib, 08, _ —9,b,

6131 b1b2 - b122 5ﬁ2 ble - b122

5&2 _ _glb12 aaz _ gal

aﬂl b1b2 _b122 8,32 blbz _b122
Obviously, from the practical significance, @>0,

1

(6)

thus b,b, —b% > 0.
By (1), (2), (4), (5), the optimal incentive factors are:

£,0,9; (0:Q — f'b) + (f.b, — T,b,,)9,007b,Q . @

b= M

B, = gzgf( f,0,Q—f, fazblz) "\;l( fb, — f1b12)gzpo'12b3Q , (8)
where

M = glzgzz(bSQ - fszbl) + pofgﬁ(blbaQ - fszblz)

+ po; 97 (b,0,Q — £70Y) + p’ofo;b,Q*
Q=hb, - b122
Obviously, from the practical significance, g, is an

increasing function of f,, namely, %, >0, thus M >0.
2

The optimal condition of the level of effort of principal’s

“support slack” is:

_ fs (,Bzgzbl _ﬁlglblZ) .

- ©)
? b3 (blbz - blzz)
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3.4 MODEL ANALYSIS AND DISCUSSION

Assumption 6: Production personnel are engaged in
“production task” and “slack innovation” at the same
time. Production personnel’s “production task” action can
be observed directly.

This assumption is reasonable in most cases for
production personnel who are engaged in “production
task” and “slack innovation” at the same time. Because
production personnel’s jobs are procedural and are easy
to observe, his “production task™ action can be observed
directly.

Proposition 1: If the cost functions of “production
task” and “slack innovation” of production personnel are

independent (b, =0) , then, the optimal incentive

contracts of the every action under the conditions of the
incentive compatibility are independent each other, and
the optimal incentive factors for “production task” are
unaffected by the principal’s “support slack™ action. If the
cost functions of “production task” and “slack
innovation” of production personnel are interdependent
and production personnel’s “production task™ action can
be measurable directly, then, under the conditions of the
incentive compatibility, on one hand, the firm can
directly award his “slack innovation” according to the
optimal incentive contracts to improve the performance
of “slack innovation”; on the other hand, the firm can
optimize the incentive for his “production task” to
promote indirectly the performance of “slack innovation”,
and when the cost function of these two actions are
complementary (b, <0), the firm should strengthen the

incentive for the “production task”, and the strengthening
degree is increased as the complementary degree of the
cost function of these two actions and the marginal value
of the principal’s “support slack” contribution to the
agent’s “slack innovation” increases; when the cost
function of these two actions are substitute, the firm
should weaken the incentive for the “production task”,
and the weakening degree is increased as the substitute
degree of the cost function of these two actions and the
marginal value of the principal’s “support slack”
contribution to the agent’s “slack innovation” increases.

Proof: From assumption 6, because the production
personnel’s “production task™ and “slack innovation” are
not related, the cost functions of these two actions are
independent, that is b, = 0, by (7) and (8):

ﬂl _ flgl (]_0)

- 912 + blpalz

fzgzbzba

=2 2.2 2 (11)
g;b,b; - f°9; +b,b, p0;

B,

Obviously, the optimal incentive factor g, and g, are
independent. By formula (10), g, and f, are not related,
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namely, the optimal incentive factors for “production
task” are unaffected by the principal’s “support slack”
action.

If production personnel’s “production task™ action can
be observed directly, then o, =0, by (7) and (8):

flglgzz[bs (bb, — blzz) - fszbl] +

B, = (fib, — f,b,)g,b; (bib, _blzz)PO'z2 , (12)
9,950 (byb, —b5) — 70,1+
po—zz gl2 [bzbs (ble - b122) - 1:32 122]

B, = 9, 9122[ f b, (byb, —by) _2f1 fb,] . (13)

- 91292 [b3 (ble - blzz) - f3 bl] +
p0'22g12[b2b3 (b,b, - blzz) - f32b122]

Obviously, from the practical significance, g, is an
B,

2

increasing function of f namely,

>0

_ 9, glzbS (bb, — blzz)
8f2 912922 [bs (b1b2 - blzz) - f32b1] +
Po'zzglz[bzbs (bb, - b122) - f32b122]

Accordingly, 98, _

By (6):

glzgzz[b3 (b,b, _b122) - f32b1] +

, (14)
po—zzglz[bzbs (bb, - b122) - fszblzz] >0

o, =P by =0 -B by,=0
f,0,95[b,(bb, —bj) - f7b,]+
_ (fib, - f,b;,)g,bs (bib, -b%)po;
9:95[b;(bb, —b5) - f7b]1+
P, 97 [0,b;(bb, —by) — £7b7]
__ b,,po; 9, [ f,0(bib, —b5) - f,f0,,]
9:{9795[b; (bb, —by) - f7b, 1+
p; 97 [b,b, (bb, —bf) - 7051}
By (13): 912[ fzbs (blbz _blzz) — f1 f32 12] — &
glzgg[bs (ble - b122) - f32b1] + 9,
,00'22 912 [b,b, (b,b, — b122) - fszblzz]

A
9,

Accordingly,

- blzpo-zzﬂz .
0.9,

b0 = (15)

51: =181

b,#0 ﬁl

By (13):
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2 fagz gfbs (b1b2 _blzz )[gz2 ( fzbl - flblz)

B, _ —posb, (fib, - f,b,)] (16)
o, {9/g;[b(bb, —b3)- fb]+
po; o, [b,b, (bb, —b%) - b 1¥
When b, <0,
By (15):

8, >0, &, increases as |b12| increases and increases
as f, increases.
Thus ,Bl‘bmo >ﬂl‘b12:0 , the firm should strengthen

the incentive for S, and g, increases as |b12| increases
and increases as S, increases.

By (16) and (6): %>o, p, increases as f,
ofs
increases.
Because g, increases as f, increases and g,

increases as f, increases, f, increases as f, increases.
Accordingly, when b, <0 , the firm should

strengthen the incentive for g, and g, increases as |b,|
increases and increases as f, increases.

By (5) and (6): o, - 2292 A.0.[5]

- , @, increases as
b1b2 _b12

p, increases.
By assumption 3, x, increases as a, increases. Thus,
X, increases as g, increases, namely, to strengthen the

incentive for the “production task” can improve the
performance of “slack innovation”.

Therefore, when the cost functions of the two actions
are complementary, the principal should strengthen the
incentive for the “production task”, and the strengthening
degree is increased as the complementary degree of the
cost function of these two actions and the marginal value
of the principal’s “support slack” contribution to the
agent’s “slack innovation” increases.

When the cost functions of the two actions are
complementary, the harder one action works, the lower
the marginal cost of the other action (Holmstrom &
Milgrom, 1991). The principal strengthens the incentive
for the agent’s “production task” will prevail the agent on
“production task” to work harder, but it has lowered the
marginal cost of “slack innovation” action, thereby
reduces the risk of “slack innovation” and thus can
improve the performance of “slack innovation”. In the
same way, if the marginal value of the principal’s
“support slack” contribution to the agent’s “slack
innovation” is greater, and the principal’s effort of
“support slack” is higher, the production personnel can
easily maintain some slack resources and access to the
slack resources required for innovation activities, the
more slack resources the agent controls, the greater
enthusiasm for innovation the agent has, and the more
efforts the agent takes (Wang & Pu, 2005). On one hand,
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it promotes the performance of “slack innovation”, on the
other hand, it reduces the marginal cost of “production
task” and thus improve the performance of “production
task”.

When b, >0,

By (15): 5, <0, o, decreases as |b,| increases and
decreases as f3, increases.
Thus ,Bl‘buw <ﬂ1‘bu=0 , the firm should weaken the

incentive for 4, and 3, decreases as |b,,| increases and
decreases as f3, increases.

By (16) and (6):

If g7 (f,b,—fb,)>b,(fb, - f,b,)pc; , then

b, >0, B, increases as f, increases.
3
Because f, decreases as f, increases and f,

increases as f, increases, f, decreases as f, increases.
Accordingly, when b,>0 ,

95 (f,b, — fib,) > b, (fib, - f,b,)po; . the

should weaken the incentive for S, and g, decreases as

if
firm

\blz‘ increases and decreases as f, increases, namely, the

weakening degree for 4 increases as |b,| and f,
increases.

If gzz(fzbl - f1b12) < blZ(fle - f2b12 ),00-22 J then
op,

<0, B, decreases as f, increases.
3

Because p, decreases as f, increases and f,

decreases as f, increases, g, increases as f, increases.
Accordingly, when b, >0 : if

2 2 H
9; (f b, — fiby,) <by, (fib, — f,0,,)po; , the firm
should weaken the incentive for S, and g, decreases as
|b12| increases and increases as f, increases, namely, the
weakening degree for f, increases as |b12| increases and

decreases as f, increases.

Generally speaking, the marginal value of the
production personnel’s innovation results is much higher
than the “production task”. Production personnel’s “slack
innovation” is mainly “five small” activities of
“innovation and improvement of performance” combined
with "production task", so these two actions are
complementary.

If the production personnel is busy in his production
tasks, the cost function of these two actions are substitute
because of time and effort limitations. However,
production personnel is not very busy in practice, the
substitution of these actions is very little. In an addition,
the agent’s risk aversion and profit-driven decide that the
risk of production personnel’s “slack innovation” is
smaller and the marginal cost change rate of production
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personnel’s “slack innovation” is not more than that of
his “production task”. Thereby, in most cases,

g2(f,b —f,b,)>b,(fb, - f,b,)pc?, that is, generally, the
weakening degree for 4 increases as |b,| and f,
increases.

By (5) and (6): g, _P9b+ B8] | g increases as

byb, —bj,

2

p, decreases.
By assumption 3, x, increases as a, increases.

Thus, X, increases as S, decreases, namely, to weaken

the incentive for the “production task” can improve the
performance of “slack innovation”.

Therefore, when the cost functions of the two actions
are substitute, the principal should weaken the incentive
for the “production task”, and the weakening degree is
increased as the substitute degree of the cost function of
these two actions and the marginal value of the
principal’s “support slack” contribution to the agent’s
“slack innovation” increases.

When the cost functions of the two actions are
substituting, the harder one action works, the higher the
marginal cost of the other action is (Holmstrom &
Milgrom, 1991). The principal weakens the incentive for
the agent’s “production task” will prevail the agent on
“slack innovation” with more energy, thus can improve
the performance of “slack innovation”. In the same way,
if the marginal value of the principal’s “support slack”
contribution to the agent’s “slack innovation” is greater,
and the principal’s effort of “support slack” is higher, the
production personnel can easily maintain some slack
resources and access to the slack resources required for
innovation activities, the more slack resources the agent
controls, the greater enthusiasm for innovation the agent
has, and the more efforts the agent takes (Wang, Pu,
2005). On one hand, it promotes the performance of
“slack innovation”, on the other hand, it increases the
marginal cost of “production task”. Because the agent is
risk-aversion, the effect of strengthening the incentive for
the “production task” is not so much at this time that the
firm should weaken the incentive for the “production
task” to save costs.

Assumption 7: When production tasks of the
production personnel are full, the cost functions of
“production task” and “slack innovation” of production
personnel are substitute, that is b, > 0; when production

tasks of the production personnel are not full, the cost
functions of these two actions are complementary, that is
b,<0-

This assumption is reasonable. If the agent’s cost with
the two tasks at the same time is more than the total of
the cost the agent is engaged in one task respectively, the
cost functions of these two tasks are substitute. In other
words, after a task is executed, another task will be harder
to implement. If the agent’s cost with the two tasks at the
same time is less than the total of the cost the agent is
engaged in one task respectively, the cost functions of the
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two tasks are complementary. In other words, when a task
is executed, another task will be easier to implement
(Laffont & Martimort, 2002). In the case that a person’s
energy is certain, the more efforts he spends on one work,
the higher the marginal cost of another work is
(Holmstrom & Milgrom, 1991). Production personnel’s
full “production task” take up his major energy, then
production personnel’s slack innovation activities would
be reduced, that is, when a task is executed, another task
will be harder to implement, so the cost functions of the
two actions are substitute, that is b, >0 (Holmstrom &

Milgrom, 1991); but when “production tasks” of the
production personnel are not full, production personnel
have wealthy effort for “slack innovation” activities,
generally speaking, production personnel’s “slack
innovation” activities and the expertise knowledge and
the technology of the “production task” are related, in this
way, the more in-depth production personnel’s
understanding about “production task™ is, the more easily
the innovations about “production task™ generate, in the
same way, production personnel’s “slack innovation”
activities around the “production task™ are beneficial to
improve the performance of “production task™, in other
words, when a task is executed, another task will be
easier to implement, the cost functions of these two
actions are complementary, that is b, < 0 (Holmstrom &
Milgrom,1991).

Proposition 2: When production personnel’s
production tasks are full, the firm should weaken the
incentive for his “production task” to induce him to do
some “slack innovation” activities; when production
personnel’s production tasks are not full, the firm should
strengthen the incentive for his “production task” to
encourage him to do some “slack innovation™ activities.

Proof: by assumption 7, if production personnel’s
production tasks are full, the cost functions of
“production task” and “slack innovation” of production
personnel are substitute, that is b, >0 if production

personnel’s production tasks are not full, the cost
functions of these two actions are complementary, that is
b, <0 . Therefore, by Proposition 1, when production

personnel’s production tasks are full, the firm should
weaken the incentive for his “production task” to induce
him to do some “slack innovation” activities; when
production personnel’s production tasks are not full, the
firm should strengthen the incentive for his “production
tasks” to encourage him to do some “slack innovation”
activities.

This also meets with the fact. When production
personnel’s production tasks are full, the firm often give
relatively low piecework wage or hourly wage; in this
way, some skilled workers who have high skills and
strong innovation abilities will take advantage of the
slack resources mastered by themselves for innovation
activities, and find ways to improve the work efficiency
of the “production task” through improved technic to
increase the personal income. When production
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personnel’s production tasks are not full, the firm should
strengthen the incentive for their “production task” to
encourage them find ways to improve the performance of
“production task”. Obviously, only through innovation
activities around the “production task”, the firm can
improve work efficiency and quality of the “production
task”, thus contributing to the production personnel’s
“slack innovation” activities.

4 Conclusions

The paper uses multi-task principal-agent model to
research the coordination incentive problems for
production personnel to be engaged in daily “production
task” and “slack innovation” at the same time under the
conditions of the information asymmetric. The results
show that the optimal incentive contracts of “slack
innovation” have nothing to do with the interdependence
of the cost functions of the two actions, and when the cost
functions of the two actions are complementary, the firm
should strengthen the incentive for “production task™;
when the cost functions of the two actions are substitute,
the firm should weaken the incentive for “production
task”.

Therefore, in order to improve the performance of
production personnel’s “slack innovation”, on one hand,
the firm can reward their “slack innovation” according to
the optimal incentive contracts; on the other hand, the
firm can optimize the incentive contracts for their
“production task” according to the interdependence of the
cost functions of “production task” and “slack
innovation” to promote indirectly the performance of
“slack innovation”.

In general, if production personnel’s production tasks
are full, the cost functions of “production task” and
“slack innovation” of production personnel are substitute,
then, the firm should weaken the incentive for their
“production task” to prevail them to do some “slack
innovation” activities, and the weakening degree is
increased as the substitute degree of the cost function of
these two actions and the marginal value of the
principal’s “support slack” contribution to the agent’s
“slack innovation” increases. if the production
personnel’s production tasks are not full, the cost
functions of these two actions are complementary, then,
the firm should strengthen the incentive for their
“production task” to encourage them to do some “slack
innovation” activities, and the strengthening degree is
increased as the complementary degree of the cost
function of these two actions and the marginal value of
the principal’s “support slack” contribution to the agent’s
“slack innovation” increases.

This paper has not considered the impact of the slack
level and newly-added resources of a firm on the
incentive contracts for production personnel’s innovation
based on slack resources, which provides opportunity for
future research efforts.
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