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Abstract.

Coordination through communication is not restdcte the members of an official team. Indeed, déife
teams can coordinate themselves and different graps working officially independently can interdot
productive reasons. In order to catch the relatidmension of work organisation beyond the uswaloept of
team, the work sociologists have developed the eqnaf informal help network. This concept mearst the
work collective formalized by a firm does not soimeds correspond to the one actually observed on the
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worker’s informal help network membership on hisgeaproductive effort and cognitive effort. We findt
using a PS-matching estimate that these effectsnaiely due to selection effect. Hence informalphigl the

workplace is a product of firms’ organisational ides Moreover we show that good workers in termgfédrt
help good workers.
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1. Introduction.

The team theory describes the decentralizatiowafk by modeling the setting of
decisions and by formalizing the information systémat support decisions (Marschak and
Radner 1972). The general idea is that, in firmakws mainly teamwork. If teamwork provides
some advantages (namely the complementaritiesrdaiependencies which generate positive
productive spill-over), it also implies a major alitvantage that produces inefficiency: free-
riding behaviors. To thwart the free-riding problerne management has to choose a
coordination mode of the member of the team to nmibken converge towards a pareto-optimal
equilibrium. In this perspective, Kandel and Laz€E392) suggest that peer pressure can be a
coordination mode.

However coordination through communication is mestricted to the members of a given
team. Indeed, two different teams may need to ¢oatel and two different employees working
officially independently may interact for produaiweasons. In order to catch the relational
dimension of work organisation beyond the usualceph of team, the industrial sociologists
(see for instance Roy 1954, 1959 or Gross 1953 ll@veloped the concept ioformal help
networK. This concept means that the work collective fdized by a firm does not sometimes
correspond to the one actually observed on thengrkofror instance, some workers may
officially work independently one from the othendividual work) but these workers may
actually work in team by developing an informal eoomication system and an informal help
system among them. Likewise, an official team caruded some informal sub-teams (because
some workers specialized themselves informallynea special task, or because of specific social
relationship between some worlk@rsAccording to the industrial sociologists, thestance of
informal help networks depends on workers. By mgpother employees, workers simply
express their class, gender, ethnic (etc...) sotiarithe workplace.

We think that this story is not the complete omeleled we argue in this paper that by
helping other employees, workers mainly obey tooeganisational design set up by firms in
order to incite workers to help one another. Byngshe Al-Najjar, Anderlini and Felli (2006)’s
definition of describability/undescribability, wegue that firms do so because any task in the
workplace has a describable dimension and an unbabte one. While the describable
dimension of a task can be contractualised by threipal, the undescribable dimension cannot.
However both dimensions have an influence on tleadility of task success, hence on firms’
expected profit and on workers expected utilityu3hoy incite workers, through the work
organisational design, to help each other, firnthice the negative impact of the undescribable
dimension of tasks on their expected profit. Likesvby helping each other, workers reduce the
negative impact of the undescribable dimensiorasig on their expected utility.

Our explanation of informal help in the workplasgested over a data set consisting of a
matched employer-employee data set called “Change@eganisationnel et Informatisatitn
COI 1997 which provide information about IT and amgsational practices between 1994 and
1997, and an administrative data set called “Détilams Annuelles de Données Sociales”
DADS 1997 which provides information concerning &sg

! The notion of informal help network while closg,liowever different from the notion of virtual te¢see Martins et al. 2004) which is popular
in IT literature and in Management literature. BHyaspeaking a virtual team is a functioning teatniolr relies on technology-mediated
communication (e-mail for instance) while crossiryndaries such as geography, time and organisation

2 For instance, being friend, brother or sister.
% The COI surveyH(ttp://www.enquetecoi.nghas been used by several researchers like Acerabgl. (2007).
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To resume, both firms and workers have a good reissee workers help each other in
the workplace. Nevertheless, we show that workersat match (in terms of help) randomly;
indeed we show that workers who are helped areethdso are good enough (in terms of
disutility of effort) to be member of an informatlp network.

Two papers in the literature are close to ours. flisé one is of course Ichniowski and
Shaw (2005) who show that employees, by commumnigatrith their colleagues, succeed in
resolving the operational problems they encounteghout the aid of a hierarchical superior. The
second paper is from Drago and Garvey (1998) whkier an Australian data set, analyse the
incentive for helping on the job. Two mains resu&n be drawn from their paper: The first
result which supports the thesis of Lazear (1983hat helping on the job decreases when the
incentive scheme is promotional (tournament, etcSecondly, helping on the job increases
with task variety. The article of Drago and Gar&998) is interesting because it develops and
tests a model of how commonly used incentive scleaffect worker's choices to help one
another. However these schemes are exogenous ruote.

The rest of our paper goes as follows. Section Zd@soted to our econometric
methodology. We construct in this section a PriakMultiagents framework in which any task
has a describable dimension and an undescribakleVda state also the econometric models (a
logistic regression and a PS-matching regresslat)we test. We present and discuss in section
3 our empirical results. Finally section 4 conclside

2. Econometric Models
2.1. Definitions

To the best of our knowledge, the first article efhprovides a complete formalisation of
helping effort is Itoh (1991) which shows that thanager can use help in order to improve the
productive performance of his employees. Howevemtiain motivation of Itoh (1991) is to find
the conditions which allow an endogenous formatiba team or an endogenous labour division
within a work collective.

While informal help is an intuitive and widely apted concept, no definition exists in
the economic literature. The purpose of this suiiseds firstly to state explicitly our meaning
of informal help and secondly to link informal hetpthe incentive mechanism in the workplace.

Our econometric models are based on a PrincipatAg®del in which a number (at
least one) of production has to be achieved. Eamtlugtion requires only one task. If this task is
performed by only one Agent then we shall say thatproduction is amdividual one, however
if the task is performed by at least two Agentstiee shall say that the production iseam
work. The reason to make such a distinction is thaiay be the case that the likelihood and the
frequency of help are different in individual waakd team work.

In any case (individual work or team work), an Agenakes an effort decision
unobservable by the Principal. Production, thélhésoutcome of the task, is a random variable X
that can either succeed (X=1) or fail (X=0) givirespectively R%,, or R" payoffs to the
Principal in individual work and "™, or R®*"l, payoffs to the Principal in team work. In order

to avoid triviality, we suppose that the revenu@gsﬁ and R4y, are enough high.



A task in our formal framework, is characterisedanyinfinite countable number of states
S, &, ..., Su... that can arise during the task. The state spatteisfore S={§ 9, ..., S...},
and each state i itself an infinite sequence of the typéi{s,....} where § = 1 (true) or O
(false). These states imply differestents Avhich can be eithedescribableor undescribable
where the definition of describability/undescrildaypiis the Al-Najjar, Anderlini and Felli
(2006)’s definitiof.

Definition.

Let i be a probability measure defined by: for any/5, (Z) = Limy . » (A/N) N 21 Loz -

Let j /7{0,1} and A(i,j) = {s, /5 such that's= j}. Finally, let Q be the algebra of subsets of S
built from the collection of sets of the type A(i,]

An event Z included in S is undescribablg(if) /7]0,1[ and ((Z|A) = (Z), whatever A7 Q2
with z(A) > 0.

In order to understand this definition, let us rekthat A(i,)) is the set of states that have
the i-th feature equal tdj {0,1}. For instance A(2,1) = {s s} means & =1 and & = 1: A(2,1)
is the set of states whose 2-nd feature is trueeS? is an algebra built from the A(i,j), it must
be the case th& is closed by complements and/or finite intersetiand/or finite unions of the
A(i,j)). As a consequence an element A(fcan be defined as a finitely definable set, in the
sense that it is defined by finitely many elemepntstatements about the features of the states
that it contains. According to the Al-Najjar, Andler and Felli (2006)’s definition, an event Z is
undescribable if its probability measure (with mdpto toy) in neither 0 nor 1 and if knowing a
finitely definable set A does not improve the measaf Z. From this point of view, an event Z is
undescribable if it cannot be described using igeflanguage.

To illustrate, let us take the case of a firm whiskrecruiting a technician to help his
customers. Suppose also that this firm would likespecifyexante for each type of problem
faced by the consumers, the time that this techmibas to spend to solve the problem. It may be
the case that there are some problems which asxeintty hard to describexantewith full
details. Such a kind of problems is undescribabt®aling to the Al-Najjar, Anderlini and Felli
(2006)’s definition.

Let us summarise by saying that a task has two risioes: the describable onihdg D
dimensiof and the undescribable orted UD dimension By definition, while the describable
dimension of a task can be contractualised by thecipal, the undescribable dimension cannot.
Let us assume without loss of generality that théirbension is known by the Principal and the
Agents; and that the UD dimension is known by tlgedtsonly when they start working

Since the D dimension is known by the Principahtiienust be the case that he designs
the contract in order to recruit Agents who cantliis D dimension. That is to say, in our
analysis, Agents are always able to solve by thkmseall problems concerning the D
dimension of their tasks. However if they face algem which belongs to the UD dimension of
their tasks, then two situations can arise: eithey are able to solve by themselves the problem
or they ask for help from the other workers.

4 Even if Al-Najjar, Anderlini and Felli (2006) maiconcern is complex environment, their analysisdmpletely different from the one of
Crémer, Garicano and Prat (2006). Indeed in therl#te main concern is to construct an optimahnigational language that both facilitates
internal communication and permits communicatiothwither organisations. In Al-Najjar, Anderlini aReélli (2006), the language that is used
by the individual is rich and the undescribabilifyan event is not language-dependent. That ivamt is undescribable because it is too
complex to be describable by any finite language.
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Hence in our analysis, the Principal cannot cotiadise help among the employees
because it is intrinsically UD.

Let us callproductive communicatigra communication from worker i to worker #j,i
which has an impact on the productivity of workef'sWe shall say that a productive
communication igormalised(by the Principal) if for any event that can ayidee Principal can
state who (worker) communicates with who. Hefarenal productive communicatiom®ncern
only the D-dimension of the task. Likewise, we lall informal productive communicatipa
productive communication which is not formalisedtbg Principal. Hence informal productive
communication concerns the UD-dimension of the.task

Let us now define aimformal help networkas a collective of at least two workers in
which any membecommunicates in the sense of informal productivarnanicationwith any
other member in the network, either directly oriiadtly through other members (formally an
informal help network corresponds to the so-calléaimiltonian graph in the graph theory
literature).

We assume that there is no money transfer betiwdermal help networkmembers, in
exchange of help. As a consequence the main rakeditives the behaviour afiformal help
network members is reciprocity. That is, if necessary amgmber must be helped; and if
necessary he has to help another member.

Let ho and hr belonging to the set of eff@g = {0,1,...,e,...g}, be respectively the
helping effort from the Agent to other workersd thehelp received from other workers

We assume that both ho and hr depend on a vectardkhe worker’'s characteristics
out of the workplace (like age, sex, diploma, ethwy,...), a vector CH2 of the worker’'s
characteristics in the workplace (like the occupatin the workplace, the use of ICT,...) and a
vector CH3 of the firm’s characteristics (like timelustrial sector, the organisational design, the
incentive design,...): ho(CH) and hr(CH) where CHZH(Q,CH2,CH3).

As a consequence in our formal framework, firms @aftuence help among their
workers, for instance by increasing the interdepenyl between workers through the
implementation of organisation favoring qualitystun-time resource management, tighter lead-
times, reduction in the numbers of management $e\xae well as the diffusion of information
technologies.

Since our analysis is static, it is easy to seg tgriori, informal help networlfaces
free-riding from its members: when a member has bedped and his UD problem has been
solved, he has no incentive to help other members.

Hence help will be higher in teamwork than in indisal work, for two reasons. Firstly
because the probability to free ride in an informelp network whose members belong to an
official team is weaker than the probability todrede in an informal help network whose

® Let us remark that in practice, formal (productigemmunication and informal (productive) commutima will be correlated because if an
employee needs to be helped over on UD aspectsofalsk, it could be the case that he will ask felphfrom an employee he usually
communicates formally with. Therefore, in our erigal analysis we state the notion mire informal communicatiowhich is the part of
informal communication which is not correlated withmal communication.
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members do not work in an official team. Indeedofficial team, the Principal has already
constructed some mechanisms to solve the freegrglioblem within team.

And secondly because the meaning of helping efforhot the same in teamwork
comparing to individual work. Indeed in individuabrk, the benefit derived by a member of
this informal help network from being helped by somembers of this network, is (the benefit)
only for this member. In teamwork, help has theraberistic of a local public good in the sense
that help to any teamworker by his informal helgwuek® mates, beneficiates to all team
workers.

The Agent's effort K (which is a random variablenfr the Principal's standpoint) also
belongs to the sy = {0,1,...,e,..,g}; however themaximal level of productive effotthat the
Principal can legally incite the agent to supplKis e.

Since we have assumed the revenud¥s(Rand FF*",,) to be enough high, it must be
the case that the Principal designs the contraabsder that the Agents play the effort “e”. As a
consequence, ho, the effort provided by an employd®lp another, and K, the effort provided
by an employee, are not substitute.

Let Pr(X=1|K=k; hr, ho) be the conditional probdtlyibf success of the task individual
work given that the Agent's level of effort is k; thelfhreceived from other workers is hr and the
help he provides to other workers is ho.

Likewise, in ateam of d workersPr(X=1|K=ky, ..., Ks=Kgq; hry,...,hrg, ha,...,hay) be the
conditional probability of success of the task githe Agents’ levels of productive effort are
respectively k ...,kq; the help received from other workers are respelstihn,...,hry and the
help their provide to other workers are respecyivit, ...,haq,.

We assume these two kinds of probabilities to asmewith the levels of effort and help
received.Hence we assume that help received from anothplogee permits to reduce the risk
of production failure, risks which are linked t@tblD aspects of the task.

We suppose that the Principal is risk-neutral drat the Agents are risk-averse with a
utility function U having all the good mathematiqgaibperties:

U(w, k, ho, hr) = U(w, k) #\(hr) —=A.(ho)

Where:

Ow, k) = u(w) — v(K) ;

u and/\; are strictly increasing concave functions;
v and/\, are strictly increasing convex functions;
A(0) =/N\y(0) = 0;

and w is the wage.

Moreover the reservation utility of the Agentdlis

Since the UD aspects of the task are not contriéstdathen the Principal calculates the optimal
contract under the restriction that hr = ho = 0.

® Let us remark that this network may not coincideathe true team.
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2.2. The optimal contracts
Let us briefly describe the timing of the contremtany Agent:

The Principal constructs the contract.

The Agent signs the contract with the Principal.

Production starts.

The Agent observes an UD aspect of his taslchedk if he can solve it or not.

If he can solve it, then he provides effort,umatplays (X=1 or 0) and payoff are

delivered.

If he cannot then he decides whether or nabitoan informal help network:

E[U(w, k, ho, hr)]=E[U(w,k)]

We assume that the Agent knows hr and ho beforggthks decision.

7. If he does not join an informal help networlertthe provides effort, nature plays (X=1
or 0) and payoff are delivered.

8. If he does join an informal help network, thendnovides effort, receives help, provides

eventually help to another worker, nature plays Dor 0) and payoff are delivered.

agrwnE

o

Obviously by definition, workers who are membersofinformal help network are those
whose expected utility is increased by membership.

In the case of individual workthe expected profit when hr=ho=0, of the Princigathe
following: _

[R™sup- Wa ] Pr(X=1]K=Kk) + [R™nt — Woi].[1 - Pr(X=1|K=k)]

where y is the Agent’s wage when X=1 and,w the Agent’s wage when X=0.

And in the teamwork casevhen hr=ho=0, the expected profit writes:
[Rieamsup— d.wir]. Pr(X=1|K=Kq, ..., Ks=kg) +
[R*M¢ — d.wor].[1 - Pr(X=1|Ki=kqy, ..., Ks=Kg)]
where w is the Agent’s wage when X=1 andms the Agent’s wage when X=0.

Let us take thendividual work caseThe Principal maximizes his expected profit (for
effort k=e), under a participation constraint: Bff)|k=e] = U and under an incentive
constraint: E[U(w,k)|k=e} E[U(w,k’)|k'=e"] , whatever e'<e,
where E[U(w,k)|k=e] is the agent’s expected utilithen ho=hr=0, conditional to the fact that he
plays an effort k=e.

The participation constraint writes:

Pr(X=1|k=e)[u(w) —v(e)] + (1 - Pr(X=1[k=e))[ u(#) -v(e)]z U
That is:

Pr(X=1lk=e)u(w,) + (1 - Pr(X=1]k=e))u(w) =U + v(e)

The incentive constraint writes:
Pr(X=1lk=e)u(w,) + (1 - Pr(X=1|k=e))u(w) - v(e)=
Pr(X=1|k'=e)u(wy) + (1-Pr(X=1|k'=e"))u(w;) - v(e’), whatever e’ <e.

Another way to write the incentive constraint is tbllowing:
e= ArgMax E[U(w,k)|k=€]
k1 {O,...,e}



Let us assume that the prerequisites for usingohealledFirst Order Conditionmethod
are fulfilled. Hence we can replace the incentiemstraint by the first order condition for
maximising E[U(w,k)|k=e]:

Pr(X=1lk=e)u(w,) + (1 —Pr(X=1lk=e))u(w) -Vv'(e)=0
where Pr'(X=1]lk=e) and v’(e) are respectively tladue at k=e of the derivatives of Pr(X=1|k=e)
and v(e) with respect to k.

Let L be the Lagrangian of the problem. L ="fR, - wy].Pr(X=1|k=e) + [F%; — wo.[1 -
Pr(X=1lk=e)] + A[Pr(X=1lk=e)u(w;) + (1 - Pr(X=1lk=e)u(¢) - U - v(e)] +
H[Pr(X=1lk=e)u(w) + (1 —Pr(X=1lk=e)u(e) - Vv'(e)]

whereA andu respectively the Lagrange multipliers associatéith whe participation and the
incentive constraints.

Using the Kuhn-Tucker method leads to:

._{ Pr(X =1k =) }
W, = U
APr(X =1k =€)+ uPr(X =1k = ¢)

Wo = u"l{ Prix =0 }

APr(X =0k =€) - #Pr'(X =1k =€)

Concerning teamwork, similar arguments lead to:
- dxPr(X =1k, =e,...,k; =€)
o A, Pr(X =1k =e....k; =€) + 1, Pr(X =1k, =e,...,.k, =€)

-yt dxPr(X =0k, =e,....k, =€)
or A, Pr(X :O|k1 =e....ky =€) -, Pri(X :;]lkl =e,...,k, =€

whereA,; and, are respectively the Lagrange multipliers assediatith the participation and
the incentive constraints.

Of course in the teamwork case, in addition with dptimal contract, the Principal has to use
other additional mechanisms (like peer pressurejder to solve the free-riding problem within
team.

2.3. The determinants of informal help network menstiip

What is important to state about the optimal cart¢ran individual work and teamwork is
that the optimal wages do not depend to help.

Even if the Principal cannot contractualise help agnworkers (because help is linked to the
undescribable part of the task), it will have aftu@nce over higxpected profit (when h#0 or
hoz0) which writes:

* in the case of individual work _
[R™sup - wi].Pr(X=1|K=k; hr, ho) + [R%: — wo(].[1 - Pr(X=1|K=k; hr, ho)]
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* and in the teamwork case
[R:eamsup— d.wit]. Pr(X=1|Ki=Kq, ..., K&=kg; hr,...,hrg, hoy,....hay) +
[R*%Ms — d.wr].[1 - Pr(X=1|Ki=Ky, ..., Kg=Kg; hry,...,hrg, ho,...,hqy)]

While wp, and w; do not depend on hr, and whilevand w+ do not depend on fr..,hry ;
the probabilities Pr(X=1|K=k; hr, ho) and Pr(X=1#HKy, ..., Ks=Kkg; hr,....,hry , ha,...,haqy)
increase by hypothesis with hr and, hr,hry respectively. As a consequence the expected profit
of the Principal increases with hr and, hr,hry in individual work and teamwork respectively.

Hence in our framework, by designing the organmatif work (thorough CH2 and CH3)
in such a way that workers informally help eacheotlirms increase their expected profit.

In the data set that we use, we do not observélbaever we observe hr. From hr, we
define a variable Newwhich is equal to 1 if the worker i is observednigehelped by other
employees (h# 0) and O otherwise. Net 1 will also be interpreted as the fact the worke
belongs to an informal help network (as suggestethb point 6. of the timing of contract in
subsection 2.2).

Since Netis a dummy variable, we use a logistic regress&ionrder to estimate the
determinants of informal help network membershiget us remark that because hr depends on
CH1, CH2 and CHS3, the probability Pr(Net 1) also depends on CH1, CH2 and CH3. We
expect to find empirically that CH2 and CH3 havechmunore influence over Pr(Net 1) than
CH1.

2.4. The selection effects

Showing that CH2 and CH3 have much more influenas &r(Net= 1) than CHL1 is an
interesting result but it does not permit to fullyderstand the workers selection effects that are
driven by the existence of informal help in the kmace.

2.4.1. Do workers who are helped are low-effort keos?

The answer is clearly negative. Indeed accordingutoformal framework, there is no
direct effect of informal help network membershieothe workers’ effort. There is however an
indirect effect of informal help network memberstuper workers’ effort through a selection
effect. The latter means that since informal helpvoek membership is costly with respect to ho
then it must be the case that informal help netwaitkacts workers having a low-disutility of
effort with respect to v oN\,. Hence on average, informal help network workewvipe an
effort higher than “e” the effort designed by thenBipal. In other words, membership to an
informal help network depends on workers’ abilibyitelp on UD dimension of tasks and this
ability is correlated to their individual characsgics.

As a consequence when a worker is not helpeddtas not mean that he is a good worker who
does not need to be helped. It means instead #has mot enough good to be member an
informal help network.

2.4.2. The effect of informal help network membepstwer workers’ wage: a direct effect or a
selection effect



Another question which can help to understand éhection effects behind informal help
network membership is to know the effects of infatnhelp membership over employees’
individual wage.

According to our formal framework, jvdoes not depend on hr, angrwloes not depend
on hg,...,hry. Hence being member of an informal help netwbds no direct effecof the
employees’ individual wage.

However according to section 2.4.1, workers whammhglto an informal help network
have a low-disutility of effort with respect to v &,. Such workers will provide an effort higher
than “e” the effort designed by the Principal. Téidra-effort will have a positive impact on the
probability of success of the task. Since this phility is also for each employee the probability
to get the wage wor wit, it implies that theexpected wagef individuals who belong to an
informal help network is higher than the one ofiwdblals who do not. As a consequence, the
wage of individuals who belong to informal helpwetks ison averagenhigher than the wage of
those who do not.

This selection effect is reinforced by another dffelich is implied by the fact that being helped
also positively affects the probability of task sess.

2.4.3. Econometric analysis of selection effects

From an econometric standpoint, the last two qoestare tantamount to determine the
impact of informal help network membership on dffand wage. However we need to control
for selection bias. In order to this, we use thenRching method (Rosenbaum and Rubin 1983)
which allows correcting the selection bias by matghndividuals according to their propensity
score which represent the probability of receivitige treatment given background
characteristics.

The treatment in our paper is a binary variable Tdaétp 1 if the employee belongs to
an informal help network and O otherwise. Moreowse use thenon parametric kernel
matching operatoproposed by Heckman, Ichimura and Todd (1997, 19883h under some
regularity assumptions is convergent and asymggatibticormal.

More precisely, let Y = k or w be the variable measy respectively effort or wage.
Three quantities are of interest to us. The firsthes average treatment effect over the whole
population, denoted C; the second is the averagdntent effect over the treated individuals,
denoted & and the third is the average treatment effect theenon-treated individuals, denoted
Co. C measures the variation of Y that would be olesif the whole population was treated; C
is an evaluation of the effect of the treatmentha usual sense since it concerns the treated
population; and gis a prospective evaluation in the sense thatasures what would happen if
the non-treated population was treated. We have:

C= E[Y]_ - Yo]

C1= E[Y1 - Yo|TT=1]

Co = E[Y]_ - YolTT=O],

where Y; is the observed value of Y that results when kecgitreatment (that is when being
member of an informal help network), ¥s the observed value of Y that results when db no
receiving treatment, and E[.] denotes expectation.

Finally the so-calledhaive estimateepresents the difference between the averageafeY the
treated individuals and its average over the neatéd individuals.
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3. Empirical Analysis

We use in this section the French survey on orgéoizal change and computerization
(COI) carried out in 1997. This survey includes tsextions on “employers” and “employees”.
It matches together a detailed description of thg workers communicate on their work-station
with rich information on the firm and the persowmalaracteristics of its employees. The field
considered is industrial firms with more than 58bét (i.e. with at least one year of seniority)
employees. In our empirical work, we focus on mantufring firms that hosts the larger part of
the interviewed sample (6796 employees and 30f8sfirMoreover, in order to measure wages,
we match this sample with the administrative datanfthe Annual Declaration of Social Data
(DADS 1997).

We are going to work with a sub-sample of intenaevemployees with close colleagues.
It groups 4435 employees attached to 2511 firms.

3.1. The data sets and the variables
3.1.1. The data

The COI (organisational change and computerizasomyey has been conducted at the
end of 1997 by the French public statistical syéteSurveyed firms have been randomly
selected from administrative datafiles. The manbagéng questioned was asked to describe the
choices made by the firm in terms of IT and orgaiosal practices between 1994 and 1997, to
specify the difficulties encountered in their implentation as well as the general strategy
followed by the firm. The lists of surveyed firmsvieasubsequently been matched to the file of
the DADS for the year 1996. Small samples of emgdsyhave been selected within each firm.
The criterion of random selection of employees isifig born in the month of October in an
even-numbered year". It guarantees their presienttee population constituted each year in the
DADS. Employees were surveyed by telephone and hasite. The survey procedure involved
guestioning employees one year after being survayetie DADS. If they are successfully
located and still in the same firm, they have asleone year’'s seniority. This means that the
employees must be stable. The “employees” questienmamprises three parts. The first
provides socio-demographic data; the second takesntgrest in employees’ work-station
characteristics in terms of scope for initiativegmenunication, working speed, and work
evaluation, while the third produces a set of infation dealing with the use of IT,
telecommunications and modern industrial technelegi
The starting point for our empirical analysis isghbe “employees” section of the C.O.I, from
which we measure the help network of employee ptioeluctive and cognitive effort and some
technical and organisational characteristics ofkngtations. As the employees who occupy these
posts are stable with 90% of them on a fixed-teontract, it is clear that we can have a
particular interest in the design of work statiansthe “primary” sector or the firm’s “core
activity”. We use the “firms” section of the C.Gslrvey to identify the productive context in
which employees’ work stations. Finally, the DADi& fof 1997 constitutes a basis for the
survey in the “employees” section, providing indareon the wage of the employee.

7 The conception and coordination of the COI surliag been directed by the Center for Labor Stu@esntre d'Etudes de I'Emploi). The
survey has been carried out in a consortium inaghihe Ministry of labour (DARES), the Ministry dfidustry (SESSI), the Ministry of
Agriculture (SCEES) and the National Institute tdittics and Economic Studies (INSEE). It bendfitem very high response rates: 82% for
employers and 75% for the employees.
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3.1.2. Informal and formal communications

The “employees” section of the COI survey allowdidguishing formal communication
and informal communication. Formal communicatioareltterizes the organisation of the work
station from the point of view of its informatiogséem. It relates indications given to others and
orders received from others; when the employeeoped her/his job. These formal flows of
information can be considered as routines of comacation between employees, given the
division of labour and the distribution of authgnitithin the firm.

As regard to our formal framework, the formal conmication is associated to the D part
of work. At the opposite, informal communicationaissociated to the UD part of work. It is not
possible from our data sets to precisely quantiy UD part of work. However, 99.8% of
employees of our sample state that they have te $atne unforeseen situations at work. It
means that almost all tasks include an UD partMaich by definition employees do not receive
indication.

Help asked to others represents a proxy of therrmdb communication that can be
measured in the survey. The variable of informal mwamication we use is based on two
guestions. The first one i$f‘you have a temporary excess workload or if ymiuneasy with a
difficult or tricky task, are you helped by? : (épur supervisor (b) Colleagues you usually work
with (c) Other persons or departments in the fidhHersons from outside the fitm
The second question‘iBo the following persons bring you a help, infation, in the use of the
computing? : (a) Your superiors (b) Your subordesafc) Colleagues you usually work with (d)
Your firm’s computing service (e) Other personsyour firm (f) Persons from companies
specialized in computing (g) Other persons fronsiot the firm”.

From the answer to these questions, we state fomndes. The first one is equal to one
if the answer to the first question is a) or theveer to the second question is a) or b). The
second dummy is equal to one if the answer toiteeduestion is b) or the answer to the second
guestion is ¢). The third dummy is equal to ond the answer to the first question is c) or the
answer to the second question is d) or e). Finthlyfourth dummy is equal to one if the answer
to the first question is d) or the answer to theosd question is f) or g).

We then define informal communication as the sudurhmies. It takes values from 0 to 4. A
value of 0 means here that the employee does naincmicate informally at all.

To measure formal communication within the firm, &ran and Walkowiak (2006)
constructed vector of communication variables (titensity of communication with managers,
close work colleagues, more distant work colleagaes persons outside the firm) and studied
their determinants. Our formal communication vadeab more synthetic. It measures from three
guestions whether employees gives or receives ®mmemdications. The first question iBDd
you have occasion to modify the nature and quanfitthe work which you will have to do, or
the manner of proceedin§?The second question is Db you have one or more employees
under your orders or authority? . If yes, do youayindications to other persons on what they
have to do?the third question i$Apart from your superiors, are there other persdhat give
you indications on what you have to do®nce again, for each question four categories of
interlocutors are distinguished (1) Supervisors or subordinates (2) Colleaguesdhployee
usually work with (3) Other persons or departmentghe firm (4) Persons from outside the
firm”. For each category of interlocutor, the answeesa@ded as 1 if the employee answers yes
to at least one question and 0 otherwise. We tlkeénalformal communication as the sum of all
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interactions that took place, and once again, bberitakes values from 0 to 4. Table 1 below
presents the distribution of informal communicatasmd formal communication.

Table 1. Frequency of Formal / Informal communication

Formal communication Informal communication
Modality Frequency Per cent Frequency Per cent
0 466 10.51 432 9.74
1 943 21.26 894 20.16
2 1158 26.11 1195 26.94
3 1085 24.46 1212 27.33
4 783 17.66 702 15.83
Total 4435 100 4435 100

The coefficient of correlation between the formalmoounication and the informal
communication is .441 and is statistically sigrafic at 1% (Pearson test). Both kinds of
communication are therefore correlated. A reasamdcbe that if an employee needs to be
helped over on UD aspects of his task, he can askhélp from an employee he usually
communicates formally with. In order to isolate tlpaire informal part of informal
communicationwe construct an indicator call@dire informal communicatiowhich represents
the predicted positive residuals obtained from rigression of informal communication over
formal communication. Broadly speaking, pure infalrnommunication represents the part of
informal communication which is not correlated witbrmal communication. Pure informal
communication is a binary variable taking valuef lthie residuals (from the regression of
informal communication over formal communicationg atrictly positives and 0 otherwise. We
will use this variable in order to defimeformal help network membershipbrom table 2 which
presents the distribution of pure informal commatian, one can remark that almost 53% of
employees belong to an informal help network.

Table 2. Frequency of Pure Informal communication

Pure Informal communication
Modality Frequency Per cent
0 2086 47.03
1 2,349 52.97
Total 4435 100

3.1.3. Teamwork and individual work

This teamwork measure is constructed from the fallgwwo questions. The first question is:
Do you sometimes do your work in group or colleg}i9” The answer to this question is either
“yes” or “no”. The second question ig:yes “How much of your working time do you wark
group or collectively? Almost all time, more thamaarter of your time, less than a quarter of
your time”.

Then teamwork measure is a dummy variable equamvtbeéh the answer to the first question is
“no” or when the answer to the first question i€sy and the answer to the second question is
less than a quarter of time. It is equal to 1 wtienanswer to the first question is “yes” and the
answer to the second question is almost all tinraane than a quarter of time.
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Table 3 displays the number of employees who workesmwork. It presents also mean
differences between individual work and teamwork fioformal communication and pure
informal communication. It seems that (in accorégamdgth our formal framework) there is
always more (informal or pure informal) communioatin teamwork than individual work.

Table 3. Communication in individual and team wor ks

Informal Pureinformal Number of
communication | communication | Observation
I ndividual Work 2.083 .500 2945
Team Work 2.407 .587 1490
Mean differences -.323*** -.087***

*** = gignificant at 1%

3.1.4. Effort and Wage

Measures of effort also come from the “employediggt of the COI survey. To distinguish
productive and cognitive effort, we follow Diayerggnan and Urdanivia (2007), who studied
the effects of individual evaluation interviews effort. Productive effort is measured through
two questions indicating if the employee works lenthan the usual hours some days or some
weeks. Productive effort is considered as very liighe employee sometimes increases hours
worked for personal reasons. Indeed, in that ¢dhsegffort is not directly required from the firm,
but by the employee herself. It is high if the eaygle increases hours worked in response to the
firm’s demand and as low if longer hours never lesppccording to these three situations, the

productive effort indicator respectively takes dueaof 2, 1 or 0. The distribution of productive
is available in the below table 4.

Table 4. Frequency of Productive Effort

Individual Work Teamwork
Modality Frequency Per cent Frequency Per cent
0 1314 44.61 629 42.21
1 1372 46.58 735 49.32
2 259 8.81 126 8.47
Total 2945 100 1490 100

The cognitive effort indicator is a binary varialmelicating if the employee makes propositions
to improve his (her) work stations, the productimmocess or the machines. It measures an
involvement in collective knowledge building abquioductive activity, allowing continuous
improvement of the production process. Its distidyuis in table 5.

Table5. Frequency of Cognitive Effort

I ndividual Work Teamwork
Modality Frequency Per cent Frequency Per cent
0 1091 37.04 414 27.78
1 1854 62.96 1076 72.22
Total 2945 100 1490 100

Finally, we measure the employee’s annualisedlogafithmic) wage in euros from the DADS
(see Appendix 1 for more details).
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3.2. The Results
3.2.1. The determinants of informal help in the vpdake

We want here to estimate the probability to belémgan informal help network as a
function of workers’ characteristics out of workgda(CH1), workers’ characteristics in the
workplace (CH2) and firms’ characteristics (CH3).

Our survey includes several such variables; howexemere not able to take all such
variables because we want to use also this logsgieession as the first step of our PS-matching
regression. Let us indeed remind that this firsp stonsists in matching individuals according to
their propensity score (which is the individual lpability to help other employees, according to
the matching variables). The problem is that thep@ngity score matching models require a
sufficiently important common support and the stfethe common support depends on the
quality of the model. As a consequence, we havearmthe matching variables in order for our
econometric model to have the highest quality imseof common support and bias reduction.

We have take into account individual charactessbt the employees: gender, age, seniority,
education level and occupation and also charatitsrief his working station such as using a

microcomputer and a machine, intensity of industmad commercial constraints, training for the

workstation, training other employees for the wetaken, being chief, being evaluated. In order

to control for the technology production, we alsclude in the regression some characteristics
of the firms: size, industrial sector, being a tdiran and the number of hierarchical level.

In order to verify the specification of the propgnscore, we use a balancing test. It is directly
implemented under Stata using the procedure cRIEBTEST. This procedure calculates for each
matching variable a measure of bias reduction. @nsample, the lowest bias reduction is
around 30% and the bulk of our matching variabkegeha reduction bias of about 90%. Hence
the quality of our model seems to be good.

Let us go back to our logistic regression whichedeines the factors influencing
employees’ probability to be member of an informetwork. Results (see Appendix 2) show
that for individual work, the only variables witlgsificant and positive influence are being chief
and some workstation characteristics. More pregigbe probability of having a pure informal
communication increases for workers who use micrgmger, receive training for the
workstation, and increases with the intensity oluistrial and commercial constraints.

For team workers, we find out that use of microcatap have the highest (positive) impact on
informal help network membership.

On the employer side, team workers from food inguahd consumer goods industry have the
highest probability to communicate informally. Irdstingly, the number of hierarchical level

does not seem to play a role, either in individwalrk or in teamwork. Hence help in the

workplace cannot be explained the knowledge baieedrohy modélof Garicano (2000).

To conclude it seems that informal help networkha tvorkplace mainly depends on
firms’ organisational design; indeed workers’ cleéeastics which mainly influence this

8 This model could be used in order to explain thisterce of informal help in the workplace. Indeestates an economy in which production
results from drawing problems and applying prodarctime to them. Agents spend a fraction of thiesietcommunicating their knowledge about
each question. Hierarchies in this model are kndgdebased hierarchies. A result in Garicano (2@9at the optimal number of hierarchy
should be infinite. Of course in real world, themmer of hierarchy is finite. The latter is asscmiatvith the resolution of a given type of
problem. Hence problems which cannot be solvedutiitrahe formal hierarchical system may be solvedutph informal help.
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probability are linked to the firms’ organisatiordésign (and can therefore be manipulated by
firms).

3.2.2. Naive and propensity score matching estgnate

According to our PS-matching estimates (see Tdhlésand 7 below), good workers, in terms
of effort (cognitive and productive), help good Wers, in terms of effort and vice-versa.

Indeed, in teamwork or in individual work, on avgeaemployees who are helped provide a
productive effort higher than the one, of employads are not helped (table d}. seems
therefore that received help and own productiveretire not substitutes

Moreover, we can remark from table 5 that when radintg for individual characteristics, the
productive effort differential between employeesowdre helped and employees who are not
helped is no more significant in individual work damveaker and less significant (at 10%
comparing to 1% for the naive estimate) in teamw®he meaning is that in individual work
and in teamwork, 100% and 58.51% respectively eftoductive effort differential is explained
by selection effects.

Concerning cognitive effort, one can see from t&btkat in teamwork or in individual work, on
average employees who are helped provide a cogrefiort higher than the one of employees
who are not helped. The cognitive effort differehbatween employees who are helped and
employees who are not helped is explained at 109%ekection effects in teamwork and at
75.51% by selection effects in individual work.

Table 6. Effort

Productive effort Cognitive effort
Individual work® Teamwork® | Individual work® |  Teamwork®
Average productive effort 0.641 0.662 0.629 0.722
Averge difference H/NH 0.160*** 0.188*** 0.098*** 0.109***
Effect of the treated (C1) 0.031 0.078* 0.024** 0.006
Effect on the non-treated (CO) 0.055** 0.083** -0.012 -0.018
Global effect (C) 0.043 0.080** 0.005 -0.003

@Note: Standard errors are calculated by bootstrethads based on 200 simulations.
The characteristics of the support over 200 sirfariatare : min= 2643 max= 2824 ; mean=2747.92
® Note: Standard errors are calculated by bootstreihads based on 200 simulations.
The characteristics of the suppoer@®00 simulations are : min=1232; max= 1429 ;nw&849.92
*** = gignificant at 1%, ** = significant at 5%, % significant at 10%

Finally, our PS-matching estimates suggest thatpibstive effect of informal help network
membership on individual wage is mainly due to c&be effect.

Indeed (see table 7) in teamwork or in individuarky on average employees who are helped
earn more than employees who are not helped. Hawieigeeffect is stronger in teamwork than
in individual work. Moreover, we can remark thatimdividual work, when controlling for
individual characteristics, the wage differentiadtseen employees who are helped and
employees who are not helped is no more signifi¢@df). The meaning is that 100% of the
wage differential is explained by a selection dffaeembership to informal help network is not
random and depends to individual characteristics.
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We reach the same conclusion concerning teamwodepe that in teamwork the selection
effect accounts to about 75% (= 0.263 - 0.064 63).Df the wage differential, while direct
effect of help accounts only to about 25%.

Table7. Wage
Individual work® Teamwork®
Average wage 9.695 9.770
Average difference H/NH 0.153*** 0.263***
Effect of the treated (C1) -0.002 0.064 **
Effect on the non-treated (CO) -0.011 0.048 **
Global effect (C) -0.007 0.057***

@Note: Standard errors are calculated by bootstreihads based on 200 simulations.
The characteristics of the support over 200 sirfariatare : min= 2643 max= 2824 ; mean=2747.92
® Note: Standard errors are calculated by bootstrethads based on 200 simulations.
The characteristics of the suppoer@®00 simulations are : min=1232; max= 1429 ;nw&849.92
*** = gignificant at 1%, ** = significant at 5%, % significant at 10%

4. Conclusion

In this paper, we analyze empirically a conceptrdawed from industrial sociologists
(e.g., Roy 1954, 1959). Indeed the literature iciddogy which points out that the official work
organisation in the workplace may not match exatiky observed one. For instance, some
workers may officially work independently one frothe other (individual work) but these
workers may actually work in team by developingi@iormal communication system and an
informal help system among them. Likewise, an @fiteam can included some informal sub-
teams (for example because some workers specidheaaselves informally in one special task,
or because of specific social relationship betwsame workers). The question we ask here is
the following: why do workers informally help oneather?

The obvious answer is that by helping other empleyaerkers simply express their
free-agency and their (class, gender, ethnic, etsoliglarity in the workplace. We argue in this
paper this story is not the complete one. Indeedgheev that informal help in the workplace is
mainly a firms’ organisational design by-productofdover we show that informal help network
membership is not random and depends to workersgiduel characteristics in terms of effort:
good workers in terms of effort help good workersarms of effort.
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Appendix 1: Variables constructed from the COI survey

A. Follow quality norms
QA: Do you personally have to meet precise quantifjedlity standards (for example: wastage
rates, measurable characteristics of the prod(gts/no)

B. Work intensification
The intensification of work of the employees is athgsis of two types of work intensity:
intensity of industrial constraints and of commalconstraints.

The intensity of industrial constraints synthesidmsanswers to the following questions:
QB1: Is your work rhythm imposed by the following :

a. Automatic moving of a product or a part? (yes/no

b. Automatic pace of a machine? (yes/no)

c. Immediate dependence of one or more colleagugiwork done? (yes/no)

d. Production norms or deadlines to meet in an hourost? (yes/no)

e. Production norms or deadlines to meet in a tayost? (yes/no)

The indicator of intensity of industrial constrairgggiven by the variable IINDUS:
[INDUS=1 if (QBla=yes or QBlb=yes or QBlc=yes orXgByes or QBle=yes), 0 otherwise.

To determine the indicator intensity of commerciahstraints we have used the following
guestions:

QB2: Does your work rhythm imposed by the external dedh(customers) need an immediate
response? (yes/no).

QB3: Are you in direct contact (face to face or by papwith customers? 1) all the time, 2)
regularly, 3) occasionally or 4) never.

The indicator of intensity of commercial constrainss given by the variable IMAR=1 if
(QB2=yes or QB3=1 or QB3=2), 0 otherwise.

Finally, we observe an intensification of work whnve worker cumulates the industrial and
commercial constraints: INTENS=L1 if (INDUS=1 and IN®A1), O otherwise.

C. Measures of monetary incentives

Monetary incentives are captured through annualiegtdlogarithmic) wage (in Euro). It comes
from the annual declarations of social data (DADS)ch is an administrative file used to
compute the tax on wages. It groups all earninggs ipacash or kind between thé& af January
and the 31 of December 1996 less social contributions (sosieturity, pensions, and
unemployment benefit).

The compensation includes base wage, all bonusesd tallowances and compensations in
kind). Bonuses associated with two French profilargsly regimes (participation and
“intéressement”) are not included when they are taged. However, bonuses connected to
participation schemes are generally not taxed wherreverse is true for bonuses connected to
“intéressement” schemes. It is the length of theopeduring which bonuses remain unavailable
that determines taxation. In the case of partidpatwvhen this unavailability period is shortened
to three years, the bonuses become partly eligblaxation. In the case of “intéressement”,
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bonuses are partly exonerated from taxes whenateelplocked for a while in a company saving
scheme.

If we except bonuses connected with participaticompulsory in firms with more than 50
employees, most of earnings that contribute tonaividualization of compensations are taken
into account in our variable. Thus, we may interprets an output of the wage policy of the
firm.

Lastly, compensations correspond to employmentogdsrihat vary from an employee to the
other. We have annualized the information we hakling into account the number of days
worked. This does not correct for part time, butyode of employees in our sample declare
working part time.
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Appendix 2. First step of the PS-matching method

LOGISTIC REGRESSION

DEPENDENT VARIABLE: PURE INFORMAL COMMUNICATION (REF = 0)

Matching Variables Individual work Teamwor k
Workers Characteristics
Gender (ref: men) -0.083 0.015
(0.102) (0.150)
Age -0.000 -0.017
(0.042) (0.065)
Age squared -0.000 0.000
(0.000) (0.000)
Level of educatiorfref: 3 years and more of tertiary educatign)
No diploma -0.093 -0.140
(0.243) (0. 387)
Basic education diploma -0.159 0.194
(0.242) (0.398)
High school diploma -0.168 0.149
(0.207) (0.357)
College diploma -0.026 0.350
(0.219) (0.388)
1 or 2 years undergraduate studies -0.175 0.016
(0.211) (0.357)
Professional typgref : Executives)
Middle management -0.019 -0.380
(0.161) (0.313)
Clerck 0.253 -0.705
(0.210) (0.500)
Skilled blue collar 0.036 -0.688**
(0.190) (0.351)
unskilled blue collar 0.167 -0.464
(0.217) (0.381)
Seniority 0.002 -0.005
(0.017) (0.027)
Seniority squared 0.000 -0.000
(0.000) (0.000)
Chief 0.303*** 0.053
(0.114) (0.155)
Receiving a training for the workstation 0.432%** 0.118
(0.089) (0.131)
Intensity of industrial and commercial constraints 0.255%** 0.236*
(0.093) (0.128)
Use of microcomputer 1.548*** 1.585***
(0.104) (0.156)
Training others employees for the workstation 0.07 0.129
(0.088) (0.138)
Use of machine 0.050 -0.145
(0.100) (0.130)
Evaluation interview 0.233* -0.022
(0.089) (0.129)




Firms Characteristics

Firm size(ref : 50 to 99)

100 to 499 -0.055 0.134
(0.109) (0.163)
500 to 999 0.166 0.032
(0.133) (0.196)
1000 and more 0.100 0.300
(0.154) (0.225)
Number of hiearchical levétef : 4)
Oto 2 -0.010 -0.209
(0.129) (0.190)
3 -0.170 -0.034
(0.118) (0.167)
5t09 0.085 0.237
(0.113) (0.165)
Industry sectofref : automobile industry)
Food industries 0.146 0.892***
(0.231) (0.333)
Consumer goods industry 0.015 0.708**
(0.219) (0.321)
Equipment goods industry 0.215 0.399
(0.217) (0.315)
Intermediary goods industry -0.065 0.419
(0.208) (0.299)
Rural firm 0.045 0.014
(0.097) (0.134)
Constant -0.988 -0.312
(0.893) (1.313)
Observations 2945 1490
Pseudo-R2 0.148 0.165

Standard errors in parentheses; * significant &;1% significant at 5%; *** significant at 1%




