ECOMNZTOR

Make Your Publications Visible.

Gylfi Zoega

Working Paper

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

Productivity, wages and relationships

Working Paper Series, No. W08:05

Provided in Cooperation with:

Institute of Economic Studies (IoES), University of Iceland

Suggested Citation: Gylfi Zoega (2008) : Productivity, wages and relationships, Working Paper
Series, No. W08:05, University of Iceland, Institute of Economic Studies (IoES), Reykjavik

This Version is available at:
https://hdl.handle.net/10419/273257

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dirfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie durfen die Dokumente nicht fur 6ffentliche oder kommerzielle
Zwecke vervielfaltigen, 6ffentlich ausstellen, éffentlich zuganglich

machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort

genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/273257
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

ISSN 1011-8888

INSTITUTE OF ECONOMIC STUDIES

WORKING PAPER SERIES

W08:05 September 2008

Productivity, wages and relationships

Gylfi Zoega

Address: Gylfi Zoega
Faculty of Economics and Business Administration
University of Iceland
Oddi, at Sturlugata,
101 Reykjavik
Iceland

Email; gz@hi.is



Productivity, Wages and Relationships*

Gylfi Zoega

Department of Economics
University of Iceland
Oddi at Sturlugata
101 Reykjavik, Iceland.

September 2008

Abstract

Labour demand and wages depend on the state aadlityobf relationships within firms.
Good relationships lower profit-maximising wagesl aaise firms’ profits and hence
constitute an asset to the firm. Wages are lowealse when people enjoy collaborating in
the absence of wage incentives it is costly to @edinem to work even more using such
incentives due to rising marginal disutility of @ff. Perhaps more surprisingly, volatile
relationships among workers who collaborate raiséitp and the value of workers in the
presence of increasing returns to labour. Suchtilittdhas the effect of raising the profit-
maximising wage.

Keywords: Relationships, teams, increasing returns, wagbsur demand.
JEL code: J23, J24, J31, J53

* This paper was inspired by the experience ofalmhor as head of the economics
department at the University of Iceland in the &raid year 2006-2007. | thank Thorvaldur
Gylfason for valuable comments.



Two years ago | became head of an economics degrairtithis happened mostly by default
as the remaining members of staff were divided iwtm opposing camps characterised by
mutual distrust. The split occurred about ten yaais for reasons that | do not fully
understand, except that political views appear atten as well as views on a host of
important social issues. Internal promotions akased a rift in the department along the
same lines. Over the last two years | have hadki® the internal division into account in
most important decisions. It has also preventeggrdelegation of responsibilities, such as
the sharing of administrative duties; reduced dvpraductivity because of there being less
collaborative effort; made it very difficult to prent shirking; and made hiring much more
difficult. In my desire to understand and managghstonflicts | have looked for clues in
textbooks in labour economics. However, | have Iseprised at the apparent lack of
importance attached to relationships in the wortgia these books and by how distinct my
real life experience is from the textbook modethaf labour market. There is something
ironic about teaching the First Welfare Theorera olepartment operating far below its
potential because of relationship problems.

Recently, | came across a published account disakhips within family businesses
(Grant and Nicholson, 2008) that describes thetMtyeof relationships within firms. The
authors discuss themes such as conflicts withmsfiand the interaction of culture and
personalities, in addition to documenting over tiyaccounts of conflicts. It is interesting
that relationships with other people — importanbim private lives and also in businesses and
institutions — that business school students arghtahow to handle do not feature
prominently in economics. In fact, such real liteaunts of life within firms do not sit well
within economic theory. The economics professiamnthaditionally focused on the
interaction between utility-maximising consumers @nofit-maximising firms in markets,
which is supposed to maximise social welfare adogrtb the First Welfare Theorem — given
certain conditions — subject to the stock of resesirthe state of technology and the quality of
institutions.

The objective of this paper is to incorporate relahips into labour economics by
modelling how productivity, wages and profits mapdnd on the state and the volatility of
relationships between people in the workplace gss than on the conventional parameters of
technology. Depending on the state of our relah@ss we sometimes enjoy collaborating
and contributing to group effort. Phelps (1972) m#uk distinction between monetary
rewards and approval as two ways people show takye\one another’s services within the

workplace. Moreover, that the contribution of indival members of a household to the



common good should rather be considered to ber&gisot contingent on any sign of
approval. The same insight can be applied to aationships. Depending on their state, we
sometimes enjoy contributing even when we areoking of getting anything in return
while in other cases we only do so in the expemtadf a reward. It follows that there is a
range of relationships within the workplace, staytwith the one where workers contribute
even when they do not expect anything in returthéoone where they contribute in order to
receive the approval of colleagues, to the one avttexy only contribute to the extent that
they receive monetary rewards, to the one whereodfiborate breaks down due to mutual
hostilities.

People influence how their relationships evolvethey are also influenced by the state of
their relationships. In the household, the familp@sphere affects the wellbeing of its
members. The nature of these relationships in the workptaeg also affect people and their
productivity, no less than the level of technol@gy the organisation of work. A workplace
may be uninspiring and lacking in motivation intef the employer’s best effort to turn
things around. Workplaces can also enhance pradglyctoriginality and creativity. Business
schools teach classes in industrial relations;qguersl management and personnel economics
that are meant to teach students how to createduptive working environment. Business
professors write about the “psychological contralctit exists between employers and their
employees, embodying the mutual expectations thst at the start of an employment
contract® Clearly, this contract differs between workplaaesl its breakdown will affect
morale and productivity. Disappointments, misun@rdings and infighting all affect morale
and the value of the workplace.

Newcomers may improve or damage relationshipsetkiat in the workplace, lower
standards or raise them, often in unpredictableswag overachiever may create feelings of
envy and loss of confidence among co-workers anavarambitious worker may poison a
workplace with politics and by striving for unrewlad promotions. Each workplace, at a
given point in time, is thus endowed with a stdtestationships that reflects the personalities
of the current workforce, their interaction, thetbry of past interactions among current and
past workers and the impact management has omoredhips through its treatment of

employees, the salary scheme, promotion decisiotis@ forth. Current events affect these

! As so memorably captured by Tolstoy in the fiesitence of his Anna Karenina: “All happy familiee alike;
each unhappy family is unhappy in its own way.”
2 See Rousseau (2001) on this literature.



relationships, some more than others and they fisaychange in the absence of any
particular events, a lack of stimulus and stagmatiay make boredom set in.

Just as people may have a volatile temper, relstips may also be volatile. A large
volume of books has been published on how to keefsanarriage alive. But volatile
relationships also matter in the workplace. Thestjae that arises is whether volatility
among workers in the workplace can ever be desifabin an employer’s point of view.
Lazear (1998) argues that unpredictability may desrable trait in a new worker; a firm
may prefer a high-risk worker to a predictably aggr achiever when the former can be fired
at a low cost within a short period of discovering true potential. However, to my
knowledge, no one has explored the implicationgotdtile relationships in the workplace,
whether the owners of a firm would under any caodg prefer a combustible workplace. We
will see how some simple insights dating back ta#dSmith and Karl Marx are relevant in

this regard.

1. The enigmatic “A”

In macroeconomics, the insertion of the magic teitamto the production functio=F(K,

AL) does wonders in terms of explaining differencegdancapita incom&/L across countries
and the evolution of this ratio over time for eacluntry. The interpretation & has
generated an expanding literature suggesting numadrgpotheses. The technology-
augmented production function is also used in laleoonomics when explaining wage
determination and labour demand. In both the maomamic as well as the microeconomic
literature A is taken to measure either the influence of teldgyoor institutions.

The interpretation of as capturing purely the effect of technology amliiutions is
challenged by a set of observations. First, casiisérvation suggests that productivity, work
ethics and relationships differ between firms. &mmmple, there are university departments
plagued by current infighting, others by bitternkefsby past conflicts, while in others
cooperation is vibrant. Second, within-industrygurctivity differs across countries even
when identical technologies and management metlw@dssed. Clark (2007) documents
productivity differences between firms located @veloped and developing countries and
Harvey Leibenstein (1982) mentions an article mMew York Times (October 13, 1981)
where the productivity of two Ford automobile asbnplants is compared; a low-
productivity one located in the US and another err@any that produced 50% more with

22% less labour. Third, labour-productivity diffdretween OECD countries in spite of



similar institutions and access to similar techgas. One interpretation of these
observations is that culture and norms differ betweountries and that these factors, as well
as the state of relationships, differ between fimitain industries in any given countty.

Once we open up the possibility that differencegroductivity across firms, industries,
and countries are not only due to differences éndtcess to technologies and differences in
the institutional environment, we are opening uplilack box which is the internal workings
of the firm. This is a subject studied in busingsisools but often hidden behind the magical
A in economics texts. The black box, however, tanisnot to be completely empty in the
economics literature.

While modern economics textbooks do not have niocay about cooperation and
relationships in the workplace, the classical ecaists came closer to the mark by
emphasising the former. By facilitating cooperaticapitalists could make workers more
productive, more so than the workers could achavéheir own. Karl Marx compared the
productivity of a group of cooperating workers the' offensive power of a squadron of
cavalry, or the defensive power of a regiment &nitry,” which was “essentially different
from the sum of the offensive or defensive powéithe individual cavalry or infantry
soldiers taken separately.” In the™M@&ntury Adam Smith described so vividly how the
division of labour contributed to productivity bg\sng time that would otherwise be used to
go from one task to another; making each workesxgert in the task that he or she performs;
and promoting discoveries. A more recent contridouts that of Armen Alchian and Harold
Demsetz (1972). They view the firm as a centralagent that facilitates cooperation

between workers who take advantage of differencexkill sets.

2. Model setup and assumptions

Following in the footsteps of Alchian and Demseit242) we assume that workers
collaborate in producing output and individual auts not measureable. Instead, managers
observe the collective output of their workers dedide on remuneration in order to

maximise the firm’s profits. This constitutes is fiure form profit sharing, or, alternatively,

% The literature on norms, such as the seminal pap&eorge Akerlof (1982) on labour contracts beingartial
gift exchange, does not fully capture the roleedtionships in the workplace. According to hissieegood
workers express their sentiment towards their eygwland inferior workers by performing better thiaquired,
establishing more ambitious work norms. In retineytcan expect the goodwill of both parties, irtipatar
wages that are higher than what they can anticglagavhere. But this does not give full credence to
relationships being a state variable that is toesertent distinct from the individuals involvedagled by past
events and the particular chemistry that existe/ben people. See also Mitchell and Abraham (198&)y
(1986).



group bonuses, stock options or other forms of earsgtion that is based on team output.
Our setup resembles that in the literature on psbfaring, see, amongst others, Weitzman
and Kruse (1990).

We first assume that workers work in pairs. Imagioeples in ballroom dancing where
the performance of one person depends on thaeadttier. The number of such pairs is
denoted byP. Nothing is lost by making this assumption budimplifies the analysis. Each
pair of workers collaborates by dividing up tashks #aking advantage of their individual-
specific knowledge and experience. Output dependsfort and the extent of collaboration
due to increasing returns stemming from the divisiblabour and/or differences in
knowledge and skills between workers. The efficjeofta pair of workers is denoted By
for workersi andj working together and is related to their effoxtdis e ande as described

by the function below
E,=e+Cep+ € (1)

whereC is the productivity of a cooperative relationshgiween the two workers. Equation
(1) has the plausible implication that the produittiof one worker depends on the effort of
the other. Hence the marginal productivity of warkis equal to 1€g. A good example is a
teacher working with a student in the productioeddfication, where, clearly, the productivity
of the teacher depends on the effort of the studedtvice versa, as any teacher can testify,
and the productivity of their relationship depeodsthe state of their relationship.

That production in a capitalist economy can be wlesd by an equation akin to equation
(1) has a long history in economics. Simply pusays that two workers accomplish more in
one day when cooperating than each would accomiplighmself in two days. This is Adam
Smith’s theory of the division of labour and samiea led Karl Marx to the conclusion that
capitalists could exploit workers because theiitehpras a necessary condition for workers’
cooperation and through cooperation workers begaore productive than when working
alone.

We let the productivity of cooperati@hdepend on technologlyas well as personal
attributesA: C(T, A). Clearly, the productivity of a cooperative etfdepends on the
personalities and the cultural background of the itwdividuals. Speaking the same language
is clearly important; being able to relate to onether is also important; having similar work
ethics would be helpful; also, being able to compse and resolve disagreement and

conflicts; and having personal chemistry is helpfulostering productive cooperation.

* For the macroeconomic implications of profit shgrisee Weitzman (1985).



The representative firm then decides wagesid employmer® to maximise profits. We
assume zero elasticity of substitution betwkKeandL in the short run as described by a

Leontief production function:
Y =min[ EP, K] )

Wages are set by firms in order to affect efforasdo maximise current profits. They are
measured as the fraction of outjathat goes to the pair of workers that constitthes
production unit. Wagew are paid for collective team (pair) output (effaince individual
output is non-observable. The team colleets\2hich is split evenly between the two.
Utility is additive in wages and the disutility effort €/y wherey>1. It is linear in wages

and additive in wages and the disutility of effort;
u=w-lYye, y>1 3

3. The effort decision
Management has to decide how to share output iélpair of workers. In this they are
trading off the utility of workers against profitd/orkers, knowing this, will adjust their effort
based on the management’s decision, taking intoustdheir disutility of effort. When
management takes a larger piece of the pie, workdrgce their effort and the pie shrinks. It
follows that there is a profit-maximising efficignawage. We will describe the representative
workers’ decision problem and later describe th@a'8 profit-maximising problem.

Workers adjust their effort levels in order to nmase utility from working net of the
disutility of effort

maxwE - 4 (4)
8 y

The first-order conditions set the marginal utilitfyraising effort equal to zero
w(1+C(T.Ag)- =0, ij=1,2 ()

which gives effort as a function of wages and thener’s effort level and the importance of

collaborationC.

ﬂ=(W(1+C(T,A)?))Vl‘1, j=1,2 (6)



Effort is increasing i and the partner’s effort and decreasing in thegimat disutility of
effort which depends opThe Cournot solution to this problem is shown iguife 1 below

for y=2. The two reaction curves intersect at

w

=1—C(T,A)w 7)

¢=¢
Effort is clearly rising in wages. Higher wages @ale effect of shifting the two reaction
curves and raising the slope. Effort is also insirggin the effectiveness of collaboration

A wage increase has a multiplier effect on efforthat when both parties raise their effort
level, each has an additional incentive to do masek since his marginal benefit from
raising effort is higher the greater the effortee@ by one’s partner. The impact of wage
changes on effort depends on the extent of col&lmor within the firm, the extent to which
the division of labour causes scale economies lam@xtent to which differences in skills and
knowledge sets create scope for teamwork withirfithe all captured by functiof. This
effect will henceforth be referred to as the “efffmultiplier”.

Figure 1. The Cournot solution

€

slope =C(T, E)w




Figure 2. The effect of higher wages
€

v

Were the workers to cooperate in order to maxirthiseotal wage bill &E, they would each

exert greater effort given the effort of the other;

e :(Zvv(1+ c(T. A ?)) , ij=1,2 (8)
which gives the solution
o 2w
q_e’_l—ZC(T,A)W ®)

We have found that the workers face a prisonet&na. If both workers cooperate they
get more utility than if they behave non-coopemirybut if one cheats and the other one
cooperates the former gains a lot more while thterlédoses out. There are gains from
cheating in the workplaceClearly, each set of partners would be bettecoéfperating,
while each individual has an incentive to cheat.

Harvey Leibenstein (1982) describes the effortgleniin a cooperative setting as a

prisoners’ dilemma where effort conventions andikss act as solutions to game theoretical

® Forw=0.5 the non-cooperative Cournot solution giegse,=0.14 while the cooperative solution gives
e=e,-0.33. The corresponding utility levels from eqaat{3) are 0.05 for the non-cooperative solutiod an
0.08 for the cooperative solution. Effort wouldishbe more than twice as great were they to cotparal the
utility of the worker would be more than 50% highdowever, when one worker betrays the trust ofter
and cheats he ends up working e=0.17 gettingyutifi0.11, that is 38% more. If both cheat we aekito
working e = 0.14 for both workers, getting utility of 0.05.



coordination problem$Frank (2005) describes the results of a sociatexment where the
formation of a relationship through time spent tbge affects the probability that two
partners choose the cooperative solution. He aisis that many people have the ability to
selectively interact so as to pair off with othepperating individuals. Other authors have
documented how two people can reach a level of ahutuderstanding and trust so that each
will collaborate in one-stage prisoner’s dilemmiBise gradual build-up of trust in the
workplace will reduce the frequency of non-cooperat

A worker who chooses to collaborate — behaves dowpto equation (9) instead of
equation (7) in spite of individually gaining mdrem non-cooperating — contributes to an
improvement in relationships in the workplace arad/mgain in the future. The likelihood of
this occurring is greater the smaller the workpligc&lot surprisingly, workers who are new
on the job are more affected by the experiencesoperative and non-cooperative behaviour
by colleagues. Such bad experiences during for@atars may then have an effect on
workers that makes them both perform worse as iddals in the future as well as having a
detrimental effect on the state of relationshipghiir workplace’ Good productive
relationships may also make work more pleasanirasid a feeling of guilt for those shirking
their duties.

Following Phelps (1972) | distinguish between iielaghips where people enjoy
volunteering their contribution to a group effosthere they only do so in the expectation of a
psychic reward in the form of an approval; to the avhere they only contribute in the
expectation of a monetary reward. In the marriaggeext, which was Phelps’s focus, the
partners contribute to the household on altrugtoarinds, not in the hope that their effort will
be approved of. Extending her insights to the wiag, good relationships encourage
workers to exert effort since in this case a wordets nhonmonetary utility from contributing
to the group output either on altruistic groundéecause colleagues can reward effort by
expressing their approval. People who enjoy workaggether exert more and accomplish
more in the absence of wage incentives. Relatipnsti@akdowns then consist of workers not

® See also review by Andrew Schotter (1981).

" Results from game theory show that if we allowdaepeated game, where workers remember at east t
outcome of the past game, the optimal strategy edfpr the workers not to cheat all the time. Auméro59)
found that the cooperative outcome could be sustiiim a repeated game. Experimental results frayin
prisoner-dilemmas games show decisions that aeeimfed by the past experience of the players.radel
(1984) reports the results of a tournament whererib cheaters tended not to do too well in comtiashe ones
who behaved in an apparently more altruistic manhee best strategy often turned out to be theafled: “tit

for tat” strategy which consisted of starting witltooperative in the first round and then do whatdpponent
did previously. See Axelrod (1984)he Evolution of Cooperation

10



wanting to contribute, not appreciating signs gérapal from colleagues or, in the extreme
case, even withdrawing effort when monetary rewardsoffered.

The influence of relationships is captured by addire term7iR)e to equation (4) where
7R) has a positive first derivativie’

max WA—£¢/+7T(F§ﬁ i=1,2 (10)
8 y
Maximising with respect te gives the following first-order conditions,

w(i+C(T,Ag)- ¢'+m( B= 0, ij=1,2 (11)

which gives effort as a function of wages and thdmer’s effort level.

1

e=(W1+C(T. Ag)+n( B, Qj=1,2 (12)
The Cournot solution is now the following fg2;
w+77(R) .
=— 7 =12 1
| 1-wC(T,A T 3

Relationships more conducive to work will manifésmselves in a higher value wand
shift both reaction curves in Figure 3. This wilhgeate increased effort through the effort
multiplier where, in the first round, both workefscide to raise their level of effort which
then induces both workers to provide further effortl so on until their effort level has

increased by a multiple of the initial increase.

8 Gunnthorsdottir, Vragov and Mccabe (2007) exptheerole of meritocracy in generating effort where
workers’ performance is affected by their desirentwve on to more prestigious establishments withemo
productive co-workers.

® Here we follow Kandel and Lazear (1992) who démtiow guilt and sanctions affect workers’ behavimu
the job.

11



Figure 3. The effect of improved relationships.

€
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slope =w

w+77(R)
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We have found that productive relationships thduae workers to increase their effort can

help resolve the prisoners’ dilemma in this case.

4. Wage setting and labour demand
Firms set wages. The representative firm has a iefgrbduction function in the short run

Y=min(EP K), which gives the following short-run maximisatiproblem:

max M =E(w) P- we( v} P=(1-  § W | (14)

Wages are set so as to maximise profits, settiagnirginal benefit of wage increases — in

the form of increased effort — equal to the margioats — in the form of a higher wage bill;

-E(w) P+(1-w) E(wW P=0 (15)
E'(w)(1-w) _ :
£(w) =1, (157

This is analogous to the elasticity condition of@®0(1979)° Using equation (9) above one

~6+2C(1-w) -

' The second-order conditions are also satisfi@@,w(l— W) -2Ay = - ( )3
l1-w

12



can rewrite the equation as

1-6w+ 20 C(T,R _ 0
(1-we(T.R)

Sincew [J (0, 1) we have found that for C=1 we get0.17, that is 17% of output is given to

(16)

each of the two workers, leaving 66% for the emefoyhe wage turns out to be rising in the
value of the functior€, the higher is the value &f the higher is the optimal wage. It is then
straightforward to find the number of pairs of weirk that the firm employs with capital stock
K or P'=K/E".

Relationships more conducive to effort will afféioé optimal wage defined by equation
(16). Combining equations (1), (13) and (16) @+ 1 gives the following equation (17)
which has the marginal benefit of raising wageshanleft-hand side and the marginal cost of

raising wages on the right-hand side.

- M[u n(R)jz =[1+ ( R)T_l (17)

1-w 1-w 1-w
or;
1-3w( 1+ 7(R)Y’
+1=0 (18)
1-w 1-w

One can now take the total differential of the amumreto derive the effect of an improvement
in the relationship variablaon the optimal wage (see appendix for derivation).
dw _ ' (R)(2-4( 4+ 27))( 4- W)

AR (4-w)(1-(4-w)) - (147~ wr 16+ 47) <0 (19)

Note that Owv<1 which makes the numerator negative as well @$itst term in the
denominator. Also the second term is positive w&ithinus sign in front. Hence both
numerator and denominator are negative makingai positive. The minus sign in front of
the ratio makes the derivative negative.

We find that a higheR makes the optimal wage go down. In other words etihployer
should lower the wage when the state of relatigpssimproves and workers raise their effort
level. Intuitively, the greater effort raises thanginal disutility of further effort making wage
increases less effective at raising effort furtidais intuition fits the observation that workers

performing morally — satisfying tasks that attracfuntary workers — pay less than those that

13



are onerous or ignoble. The same applies to rektips; good, productive relationships
reduce the need for wage incentives, in fact makmtless effective and more costly.

In addition, the model provides one explanatiartiie empirical observation that large
firms pay higher wages, ceteris paribus. In larged, relationships in the workplace may
have a weaker effect on workers’ incentives, irtipalar any system of rewards and

sanctions will be less effective than in smalleegprises.

5. Volatility

We now come to the effect of the volatility of effon firms’ profits. Clearly, human
relationships and expectations are prone to susidergs. Assume that the state of
relationships is a random variable which has théotm distribution with a minimum o

and a maximum db.
n(R)~U(a b) (20)
Effort is a function of the cultural variable

R
e:%\/+%:|§0+ En( R (21)

We can then derive the expected level of efforticivis

b+a
2

E(e=E+E (22)

In order to calculate expected profits, one neadetive and expression for expected
productivity. In a symmetric equilibrium when C=thijs equals
E=e+é+e(1+ § -1 (23)

Taking the expectation gives

(L+E+ED) -(1+E+E]" |

=(8) 3, (b- 9

(24)

which yields

(b-a)(6E,E+4B E)+( B~ &)(3E+3EE)+( B~ § B
3¢, (b-3a)

E(E)= (25)
which can be simplified to

14



r-a)E (26)

E(E)=26,(1+(2/9 &) +(b+ ( B+ BE)+ 50—

Now assume thdi = 8+ f anda = - f so that Efy) = 6. Consider an increase finvhich
makes relationships less predictable, the besbmeas better than before and the worst
outcome worse than before. This can be taken toureasir level of ignorance about how
work ethics will evolve.

Taking the derivative of the equation above withpees tof gives;

=1— >0 (27)

This shows that making relationships more volatilé naise the expected productivity of
labour. It follows that the wage paid to each woikealso higher the more volatileRssince

the wage in units of output v8E(E) It is due to the increasing returns of efforttthavorker

who operates in a volatile working environment @renvaluable than one who finds himself
in a stable environment. This mirrors the resultsadear (1998) who found that high-
variance workers were preferable to low-variancesdmecause they could be laid off if they
were underperforming. In contrast, volatility isfarable in our context because of increasing

returns to effort.

6. Conclusions

We have found that productivity depends on relationships within the workplace. &z
induce workers to cooperate which benefits thertectively as well as the owners of the
firm. Bad relationships, in contrast, make peomkave selfishly by cheating and
withdrawing collaboration to the detriment of therkplace. A few interesting implications
followed.

Relationships that foster collaboration make thnaal efficiency wage fall. In this way,
good relationships within a firm constitute an askat enhances the firm’s value. Moreover,
volatile relationships raise expected (group) pobehty because of increasing returns to
effort. When both workers in a team raise theiogfby a certain percent, the team output
goes up by more because of their collaborationttiets advantage of different skill sets. It
follows that workers with more volatile relationphihave higher wages because of the higher

expected productivity.
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| conclude that in my own department | will in thigort term need to use wage incentives
and reward generously the occasional burst of gnehge in the long term an improvement
of working relationships will bring enhanced protivity even without such incentives.
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Appendix: The effect of relationships on wages, dw/d

We start off by defining the effort function fompair of workers,

A=¢ +ee +e;, ij=1,2 (A1)
Workers maximise their utility — wages net of effand social pressure — and their optimal
effort is described by the following equation;

_w+2n
4-w

Li=1,2 (A2)

The representative firm then maximises profits wetbpect to the wage paid and gets the
following first-order condition,
- Aw)P + (1-w)A(w)P =0 A3)

Which has the marginal benefit from raising wagas the form of higher effort, hence
productivity A — equal to the marginal costs— ie tbrm of a higher wage bill. Inserting the
effort function (A2) and the definition of produdgty (Al) into the first-order condition gives,

2(1_W)(T—2\:/Tj[(4—1w)2j:(T—Z\/ﬂz -1 (A4)

We next add and subtract 1 within each of threengaeses,

2(1- )[1+ W 2”)(“ 1 (4_"")2} = [1{4* Z”TJ -1 (A5)

4-w (4-w)? 4-w

then take logs to get

o w2m 1-(4-w)’ _ (4+27)

4-w (4-w)? 4-w

(A6)

Taking the total differential with respect to w andives (A7);

2 _da+en)], |, 2m+w 1 24-w) 1-(4-w) ., (4+2n)f )
{4—w 4-w }dn [ ! (4-w)? 4-w (4-w) (4-w) 2a-w) (4-w)? }d 0

which gives

dw _ (2-4(4+2n))4-w)
dn G- (-w)- M- w16+ 4r) (A8)

So that better relationships in the workplace wladhmore conducive to effort will lower the
optimal wage.
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