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Abstract

In this chapter we describe the operation of the job markePftD economists and an effort to im-
prove the market’s operation via the creation of the norfiprgganizatiorEconJobMarket.ordEJM),

an online intermediary that serves as an “information ategrouse” to facilitate the exchange of in-
formation between applicants, recommenders, and recsuiieJM does not attempt to alter the de-
centralized search and matching process by which the edoagub market currently operates. Since
there is unrestricted entry of intermediaries similar tbME2hd a number of for-profit and non-profit
organizations are currently competing in this market inialtlto recruiters with their own application
systems, we discuss the problemmudirket fragmentatiothat can occur when too many organizations
attempt to intermediate trade in the market. Contrary torentional wisdom in industrial organiza-
tion theory, we show that unrestricted entry and competitibintermediaries can result in suboptimal
outcomes. We discuss conditions under which the markettrbiglimproved if there is sufficient co-
ordination to promote information sharing, such as esthbiig a dominant information clearinghouse
that operates as a non-profit public service — a role EJM iadrto fulfill. We also consider the ben-
efits and impediments to establishing more ambitious clzehjob matching mechanisms, including
guided search or price-based alternatives to the currstersy
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Well-functioning markets do not always spring up spontasgo As economists, we are well-
positioned to monitor and modify the market through whictv meembers enter our profession.
(concluding sentence, p. 205, from “The Job Market for Newrteenists: A Market Design Perspective” by Peter
Coles, Philip H. Cawley, Phillip B. Levine, Muriel Niederlalvin E. Roth, and John J. Siegfried).

1 Introduction

In this chapter we discuss attempts to improve the operatidhe job market for academic economists
via the creation oEconJobMarket.ordEJM), which was launched in the fall of 2067While we shall
define more precisely what we mean by the “economics job rtiaskertly, it consists primarily of the
annual market for jobs for young economists who either rijgenmpleted or who are about to complete
their PhD degrees. As stated on the EJM websité [{s: / / EconJobMar ket . or g), this service “seeks to
reduce the costs of information flow in the economics job reibly providing a secure central repository
for the files of job-market candidates (including paperigrence letters, and other materials) accessed on
line.” A secondary goal of EJM is to use some of the data in d¢bistral repository to support research
that focuses on the operation of the economics job markbjgsuto all restrictions necessary to preserve
confidentiality of participants and comply with all reletgmivacy laws and human subjects protections).
We feel that lack of adequate data has impeded research @pénation of many labor markets, and a
comprehensive database could prove invaluable to bettirsianding of our own.

The primary role for EJM is not research, however, but tosawy dabor market intermediaryvith
the goal of reducing search and transactions costs to mpakgtipants. As such, we view EJM as a
modest innovation that does not otherwise attempt to dietbasicdecentralized search and matching
processthat has characterized the operation of economics job mankee its inception. Examples of
more ambitious and radical market designs include comettmatching services, such as those used in
the market for medical residents, see, for example, Rot84JLand Niederle and Roth [2003].

Even though EJM serves the limited role of online transraissif applications to reduce search and
transactions costs, previous studies have shown thatasimititutions can have large effects on labor
market outcomes for both sides of the market. One such sersédledAlma Laureawas established by
Italian universities in 1994 to improve the labor marketdorduates of a consortium of Italian universities.

The effect of this intermediary on this job market was anadiyby Bagues and Labini [2009]. Their main

1Econ Job Market Inc was founded by Martin Osborne, John Rust,Joel Watson. The views expressed herein are those
of the authors and do not necessarily represent the pasitiopolicies of Econ Job Market Inc. or those of Martin Osleorn
The authors include some of those who have volunteered podeeelop and manage EJM, and others who are interested in job
matching and research on alternative job market mechantmsdo not include all directors and officers of EIJM.



conclusion is that “the adoption of the online labor marké¢imediary under study improved graduates’
labor market outcomes three years after graduation” anddhalysis suggests that “online labor market
intermediaries may have a positive effect on matching gua(p. 153).

Economic theories of market design often presume the existef a central planner with the authority
to impose virtually any chosen system of market rules on etgérticipants. In reality, in most markets,
no single person or organization has the authority to im@uss#th changes, because most markets are
commonghat are not owned by any single organization. Various praicand legal obstacles, as well as
coordination problems, make it difficult for individuals significantly alter many markets, because any
change in the market invariably has adverse welfare coreseas for at least some market participants
who may have strong vested interests insketus quo.This is certainly true in the market for academic
economists: the creation of EJM offers a case study in théeclgges confronting even modest attempts to
improve market outcomes.

Despite these challenges, we show that the use of EJM hasgngeonentially since its introduction
in 2007, to the point where it is now handling a significantrehaf all job applications in the economics
job market. This suggests that even modest interventiotts th limited objective of reducing transac-
tions costs may be able to alter the operation and strucfuhe enarket, making the information available
to market participants moreentralized. Further, EJM provides a technological platform that maylfac
itate more ambitious and useful changes to the market inutugef, changes that would likely be much
more difficult to implement in a completely decentralizedrkes without EJM. In particular, we discuss
a promising alternative design — computerized matchingesys — that has the potential to further im-
prove job market performance.

In section 2, we describe the economics job market and sontieeoproblems that motivated the
creation of EJM in order to operate more efficiently. While tea of using information technology, and
particularly the power of the web to transmit the informatimecessary for this market to operate is quite
natural, we argue that uncoordinated, unrestricted effiigbor market intermediaries in a fundamentally
decentralized market has the paradoxical effeataeasingsearch costs andorseningmarket outcomes,
an outcome we refer to amsarket fragmentatian

In section 3, we describe how EJM attempts to achieve the &agfils of reduced search and trans-
action costs that modern information technology can pewehile avoiding the harm that can be caused
from excess entry of labor market intermediaries and mdragmentation. EJM is a non-profit organiza-

tion that provides a limited set of services to the econommiasket so inexpensively that long term survival



of for-profit competitors may be difficult in its presence. Wgue that there is a natural monopoly aspect
to the primary function that EJM provides, namely, its radeadata repositorywhere most of the relevant
data that market participants need can be accessed. Ifle sitgsuch as EJM can emerge amarket
makerthat provides essentially all of the relevant data on joli$ jab candidates, then the problem of
market fragmentation can be solved and market efficiencyoeasignificantly improved. However, to the
extent that there is a natural monopoly aspect to this manleding function, we argue that EJM needs
to operate as a non-profit whose operatioregulatedso that it serves the interests of the profession as a
whole.

We discuss how various forms of beneficial competition careteouraged once a dominant non-
profit market marker is in place. In particular, there can bmpetition among various intermediaries
that provide various “front end” and “back end” data conimm@tiervices to the central data repository.
The key participants in the economics job market are resmyitapplicants, and recommenders. A “front
end” is a software interface to EJM that serves applicantsaasists them in searching and applying for
ads, or assists recommenders in uploading and transmigfagence letters to the central data repository.
A “back end” is a software interface to EJM that transfersliapfions received by a specific recruiter
from the central data repository to a separate secure cempatabase to permit further confidential
analysis of applicants. EJM encourages competition amants fihat provide these sorts of additional
front and back end services, and we argue that unrestricteghetition among such intermediaries will
be beneficial (resulting in better software at a lower prig@hout the negative side effects of market
fragmentationprovided they all have equal access to, and agree to be ipégable with, this single
central data repository.

EJM’s objectives may be compared to the role that the nofitprganization ICANN (www.icann.org)
plays in managing private competition in the provision afiséeered domain names for Internet. By cen-
tralizing the role of assigning domain names and allowingepintermediaries to compete on other ser-
vice dimensions like price, ICANN has substantially celitel the market while fostering competition.
ICANN has recently considered adopting auctions as a metfi@lling top-level domains, providing
another example of how centralization can be the first stépstdutions that incrementally improve their
design over time.

In section 4, we present several models that illustrate heventry of a non-profit intermediary similar
to EJM can reduce market fragmentation and the associatechsand transactions costs, and thereby im-

prove overall market efficiency. A secondary efficiency dgioesis whether an intermediary such as EJM,



by successfully reducing market fragmentation and seardhransactions costs, would create incentives
for candidates to make excessive numbers of job applicatibabor market intermediaries such as EJM
operate primarily to reduce the costtansmittinginformation but they may do relatively little to help re-
cruiters reduce the cost efraluatingthis information. One might wonder if an intermediary sustEdM
could worsen market outcomes if recruiters, flooded with yrmaore applications than they previously
received, end up devoting less effort evaluating each eguphin, thereby compromising their ability to
identify the best candidates. One solution is for recrsiterset application fees, which EJM facilitates as
contributions to support the service. But where fees ar@atptired, there still is the question of whether
the number of applications is excessively high.

In section 5 we discusse some of these problems and the jpbteré for more radicatentralized
mechanismfor operating the economics job market such as computenwgdhing algorithms or position
auctions. We discuss recent contributions to the analyismatching mechanisms from a mechanism
design perspective, and the feasibility of implementirficieint outcomes via methods such as auctions.
While these mechanisms have the potential to overcomegirabihat the more decentralized mechanisms
cannot solve, the main challenge is that market particgpaahnot be compelled to use them. As we
noted above, since there is no single individual or orgdiaizathat “owns” the economics job market,
the success in establishing these more ambitious types dfetaechanisms is limited byoluntary
participation constraints.Niederle and Roth [2003] have noted the problenufavelling (akin to the
problem of adverse selection in insurance markets) thattake more centralized designs unviable if
groups of recruiters and candidates choose not to patiécipa proposed mechanism.

Note that a completely different meaning for the term “uethng” was introduced by Neeman and
Vulkan [2010]. They proved that decentralized trade viaahiaig and bilateral bargaining is also subject to
unravelling in the sense that when traders can choose whetkagage in bilateral bargaining or to trade
in a central market place there are strong forces that ertisatéall trade takes place in the centralized
market.” (p. 1). We believe the key insight underlying Nearaad Vulkan’s sense of “unravelling” is the
key to the rapid growth in EJM, at least to the extent EJM danss the “centralized market.” However
the Niederele—Roth sense of unravelling may also be the kehamation of why the adoption of more
centralized designs such as computerized matching methamhay be a far more challenging objective.

In section 6 we conclude with comments and ideas for futusearh as well as ideas for future
market experiments that build on the EJM platform, assurttiady it continues to remain a viable entity

with resources and support for undertaking more radicadygf market experiments.



2 The Economics Job Market

In comparison with many other labor markets, the existingnemics job market is actually quite orga-
nized. The American Economic Association (AEA) has faaiéd the market for new PhD economists
in the United States by supporting job interviews in hoteims during the annual Allied Social Science
Association (ASSA) meetings (currently held annually, @mly January), and creating tBeb Openings
for EconomistgJOE) advertising service in 1974. In 2002 the JOE became&@usévely online service
and, according to Coles et al. [2010], in 2008 over 1900 avadpbs and over 1000 non-academic jobs
for PhD-level economists (both senior and junior) were dised on JOE.

Services such as JOE use the web only to pubbclyertisethe existence of jobs, and fail to provide
additionalonline application and reference letter transmittal sees. Since each recruiter must review
each job candidate in a relatively short time span, efficiefdrmation processing becomes a crucial
feature of the market. Each year, roughly from late Octoln¢it @arly December, thousands of recruiters
advertise positions they seek to fill, and thousands of jolulicetes submit applications for these job
advertisements. Each application typically involves th@smission of the candidate’s vitae (resume), his
or her job-market paper or other writing samples, and letdérecommendation from several references.
Often, a candidate might specify three or more letters admenendation in each application, and these
must be transmitted to the recruiter separately since treyngended to be confidential and not seen by
the candidate.

Prior to the entry of intermediaries, such as EJM, most aptitins in the economics job market were
submitted in paper by traditional mail. Applicants neededadpy their vitae and writing samples, and
mail these by post to dozens of different prospective emgikoy— in many cases a hundred or more.
(Coles et al. [2010] report that in 2008, several thousamilidates were applying to nearly 3000 job
advertisements in the U.S. and North American region aland,that a typical candidate might make 80
applications). If there are at least three references paicagion, then the operation of the job market
also involves transmission of more than 500,000 referegiters. The collective time and other resources
necessary to copy and mail all of this information in each fjodrket season is, by itself, a potential
source of significant economic inefficiency. In additioneréhis substantial additional secretarial effort
necessary to maintain and to file paper-based applicaomse many recruiters may receive 500 or more

applications to each job advertisement they post.



2.1 Online Labor Market Intermediaries

With the advent of the Internet and the web, many of the tretima costs associated with the simple
transmission of the application materials and referenaaese greatly reduced by creating efficient web-
based advertising and application services. EJM was ndirth@nd is certainly not the only organization
to provide such services, even within the economics job etarkor example, one of the largest such
companiesMonster.comwas founded in 1994 with the goal of facilitating digital reiting in general
labor markets.

In the narrower area adicademic recruiting,several companies exist, such AsademicKeys.com
which started taking online job applications in 2002, &tigherEdJobs.corandThe Chronicle of Higher
Education. Within economics, there are several other for-profit and-miaiit services that offer or pre-
viously offered approximately the same set of online sewithat EJM provides, includingbmarkete-
conomist.conffounded in 2005, merged with EJM in 2008ademicJobsOnline.orglaunched in 2006),
Econ-Jobs.com, econjobs.com, www.thesupplycurve(fmmded in 2008) andValras.org(founded in
2007 and began providing online application services ir0201

In addition to the systems and organizations named aboees tire other for-profit companies that
are starting to capture a significant share of tisenan resource (HR) administration markétat pro-
vide database tracking of all aspects of behavior and redorcemployees of large companies starting at
the date of hire. One example PeopleAdmin.commfounded in 2000 “to reduce the cost, risk, and time
spent managing human resources for government, higheagolucand non-profit organizations.” Peo-
pleAdmin’s systems include online application compondimds$ are now used by many large universities,
including Columbia, University of Pennsylvania, New Yorkitdersity, and the University of Maryland.
These online application services can also collect letereacommendation from references named by an

applicant in their online application.

2.2 Excess entry and market fragmentation

Given all of the various organizations and new online systpnoviding online application and reference
letter transmittal services, is there a need for yet one reatent, such as EJM? Could additional in-
termediaries actually degrade the functioning of the nmta&rR&hen recruiters must choose among many
intermediaries there is a dangermérket fragmentatianThe problem is that market participants — espe-

cially candidates and the recommenders who submit referetiers — generally have to duplicate their



efforts for each online system that recruiters use to colieplication materials. These duplicative tasks
include establishing accounts, submitting applicatiodoading documents, and uploading reference let-
ters.

A casual analysis of the situation suggests that a singengdiary could integrate all the cost-
reducing features that other intermediaries provide amdirgte the inefficiencies associated with frag-
mentation, thereby leading to an efficient outcome. Dueémtitural economies of scale of information
centralization, a market where multiple intermediariesaperating can be said to suffer fraxcess entry
If there were a single online system then the market paamtipwould need to visit only one site to make
an application, then post an advertisement, or upload amemmdation letter, and tasks of establishing
accounts, uploading documents, and creating biograppicéiles would be done just once.

Such a casual analysis, however, ignores a number of is§iless, the services offered by different
intermediaries offer different advantages and disadg@staand this process of experimentation and inno-
vation is potentially valuable. Second, competition arattireat of entry disciplines incumbent firms. For
example, a monopolist may decide to restrict the focus aéénigice to increase profits, shutting some por-
tions of the market out from access to more efficient inteiatexh. Finally, a market might pursue both
competition and centralization by adopting policies thexitcalize the information, but encourage firms
to compete on other service dimensions, such as their acterbr algorithms that search for potential
candidates.

The problem of excess entry of intermediaries is alreadggieto an extreme degree in a closely
related market: online applications to graduate scho@suly are now familiar with the various services
such asEmbark.com, ApplyYourSelf.com, CollegeNet.cana, dozens of other home-grown application
systems designed by individual universities for takingliations by undergraduates for admission to
graduate school and corresponding web sites that faculg nagotiate to upload letters of recommenda-
tion on the students who name them as references.

Because of poor software design and lack of standardizatiamy of these sites force faculty to hunt
their email boxes for requests to provide letters of recomda#on, to find or to request the requisite
account and password, to go to the site to login to enter amthter contact information, to fill out ex-
tended questionnaires about the student they are reconmmerashd then finally to upload the letter of
recommendation. All this must be doper recommendatioand it can take between 15 to 30 minutes
to negotiate a single form. A typical undergraduate studemy apply to a dozen or many more graduate

schools. Thus, the huge collective time burden on faculsiraply transmitting the reference information



on their students who apply to graduate school becomes imategdapparent. Of course, students who
are applying to graduate schools face these costs as wall negre so, since in addition to the time burden
they may have to pay an application fee ranging from $50 t@$i application.

There is increasing concern that the problems we see in infarkgraduate school applications will
start to spread to the next level up, to the job market for ne@<? Indeed, we are starting to see the
same sort of lack of coordination and excess entry of labakebantermediaries in the economics job
market and this is already creating an unnecessary burdércolty who write recommendations letters
for their graduating PhD students applying for jobs. In &gté communication John Siegfried, Secretary-
Treasurer of the American Economics Association and thedbor of the JOE since 1997, noted that
“By far the most annoying part of the process is the uniquesiteb adopted by the Human Resource
Departments of various employers, and especially thosed#medetect that it is our departmental assistant
who is pretending to be us, and block her from entering tha.taklso, in a private communication,
Nancy Rose expressed similar frustration from her perggeas placement officer at MIT, particularly
for recruiters that use “employer-specific URLs” which skel§ have become “a complete nightmare.”
Rose concluded that “| think this system is inefficient ancchpumuch too burdensome for PhD granting
departments with any sizable number of students on the marlkegiven year. Financial pressures at

many universities (including MIT) have led to staff redocis that exacerbate this cost for faculty.”

3 EconJobMarket.org

In this section, we provide a brief description of the EJMtwafe/site and and some of the services
it offers, and provides some data on the level of usage amdofaddoption of EJM by the market. In

particular, section 3.2 describes the rapid growth of EJMictv has doubled in size each year since its
introduction. In general, we see that candidates are makioge applications using EJM and that the
number of applications received per post have grown verdkapThese findings suggest a number of

interpretations and market design issues, which we digousection 3.2.

3.1 Functionality of EIM

The EJM software is undergoing continual development armmtdrement, but in this section we describe
the state of the EJM software as of March 2012. As noted alibeee are three types of user accounts
on EJM: 1) recruiters, 2) candidates and 3) recommenderksofAhese accounts are free, but there is

provision in the EJM software for recruiters and candid&aemake voluntary contributions. While virtu-
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ally any organization wishing to recruit economists is\akal to have a free account on EJM, applications
are reviewed, so recruiters that attempt to post adveréagsmrequiring skills that are not deemed to be
sufficiently close to economics can be prohibited from ushegsite.

Recruiters typically receive a permanent account, allgwimeir personnel to post new job adver-
tisements at any time. A posted advertisement can utilieeEtiM functionality for the transmission of
application materials, or simply explain the details of fhie and give candidates further instructions on
how to apply elsewhere.

As applications are submitted for job postings, recruitens search the application files of individual
candidates interactively by logging in and selecting ag#arew applicants function. Also, recruiters are
also allowed to download an Excel-compatible file listing traeme, organization, degree and other key
information of the applicants and a zip file that containsrtteerial submitted by candidates, as well as
any reference letters. Recruiters can also download ithaialiP DF-formatted “virtual application folders”
consisting of a cover page, the vita, reference letters Hrudheer files uploaded by the candidate as part
of the application. This allows the authorized members efrtruiting organization to view the files at
their convenience.

On the other side of the market, candidates obtain free atedtom which they can upload their
vita, job-market papers, teaching or research materiatbother papers or writing samples. While logged
into EJM, candidates can search or browse the availablertémbraents and apply to any for which re-
cruiters accept online applications via EJM. Typicallyffatient recruiters request different materials and
candidates personalize their applications slightly tdigab. A key feature of the EJM interface is that it
provides recruiters great flexibility to design their apation forms and required documents, and it gives
candidates similar flexibility in applying to different jginstings.

When a candidate submits an application through EJM, they specify their references. Recom-
menders can select whether to be notified every time theyeamed by candidates, and a new, free account
is created if a person named as a reference does not alreagla hecommender account on EJM. As de-
scribed below, EJM provides a great deal of flexibility andfaentiality to recommenders concerning
how their reference letters are distributed through the Bydtem. Also, EJM allows recommenders to
specify other individuals to serve as thpioxies allowing authorized individuals such as administrative
assistants or placement secretaries to manage the recalatiogrrequests on their behalf. Since all of this
information is centralized, the system notifies candidatesn letters have been submitted, which provides

a greater sense of assurance to candidates that their filemte discarded for being incomplete.
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EJM also conductglentity verificationof all references to ensure that letters of reference on apch
plicant are really written and uploaded by the referencejmizing the chance that EJM could be used to
transmit fraudulent reference letters. To our knowledgaeof the other commercial intermediaries serv-
ing the economics job market provides this functionalitystead the other services transmit applications,
but not reference letters. Applicants may be able to namerigferences using the commercial sites, but
make recruiters responsible for collecting the refereatterls on their applicants separately, perhaps using
a separate intermediary suchlaterfolio.com. EJM provides a complete service: transmitting both the
applications filed by applicants and the reference lettergiged by references so that recruiters have all

relevant information they need to evaluate the applicantbd positions they advertise on EJM.

3.2 Descriptive Analysis of the EJM growth, users, and apptiation decisions

The first year EJM became operational, in the 2007/2008 jotkehaeason, it was running in “beta-test
mode” and the number of job advertisements was deliberagslyicted since the officers of EJM were
reluctant to take the risk of fully scaling up the site untiétsoftware had been sufficiently tested. After
the first year and after a number of minor bugs were discovanedixed the EJM site was scaled up and
allowed to operate on an unrestricted basis. As a resultestaat our analysis to the subsequent four full
“job market seasons” that EJM has served, over the perioidhef August 1, 2008 until now. We define a

job market seasoto be from August 1st in yedirto July 31stin year+ 1, because job activity on the EIJM

site tends to be highest in the months of November and Deaeamoklowest in the months of July and

August. Note that we only have partial data for the most rejmarket season, for the period August
1, 2011 to February 1, 2012.

In figure 1 we plot the growth in various measures of EJM’s gizéhe last four job market seasons.
Overall, EJM has been growing exponentially fast, with atiguowth rates for nearly all of the measures
of EJM size and activity well in excess of one hundred pergamtyear. The top left hand panel of
figure 1 depicts the number of job advertisements placed ®@EdM on a daily basis since the site went
live in August 2007. Notice the dramatic peaking in the numdfgob advertisements during the period
November to December in each year, the period of maximumigcin the primary economics market.
As we noted above, the summer is the slow season for EJM amduthber of advertisements falls off
considerably during these periods. At the peak there wese 2R0 advertisements posted on EJM in the
most recent 2011/12 job market season that we have data arorByarison, the December 2011 JOE had

315 job advertisements and the November JOE had 581 jobtadweents. Thus, EJM has grown very
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rapidly and already accounts for a significant share of allgdvertisements posted in the primary market
for economists (since JOE is widely known to be the main shere job advertisements for economists
are placed, particularly for jobs in North America).

The top right hand panel of figure 1 plots the cumulative nundigob advertisements posted on
EJM as of the first of each month. By February 1, 2012 a cunveldtital of 1099 advertisements had
been posted on EJM, and the annualized growth rate in the enuofladvertisements on the site was 105
percent. We note that this unusually rapid growth occurtathd “recession years” when the demand for
economists was weak, and number of job advertisementdisaymtly lower than what would be expected
in normal economic times. The pronounced undulations imtimaber of cumulative job advertisements
posted reflect the seasonality of the annual job market cydiere new advertisements posted increase
most rapidly during the fall and then increase much more lglowring the slow season in the spring and
summer of each year.

The top right hand panel also plots the cumulative numbeeariiter accounts on EJM. As of Febru-
ary 1, 2012 there were a total of 512 recruiter accounts hEurhformation on the types of recruiters and
their nationalities will be provided shortly. However theim point is that the number of new recruiters
registering to use EJM is growing at a rate of over 75 percentypar, and shows no obvious signs of
slowing down. Of course, this growth must eventually sloJM continues to grow and capture a large
share of all recruiters who are searching for economistis RitD degrees. Although it is difficult to es-
timate the number of all potential recruiters of PhD ecorstsnivorldwide, we believe it to be be at least
several thousand organizations. Thus, the rapid rate gftedoof EJM by new recruiters could continue
for several more years.

In addition to the numbers of recruiters, the overall “gtydlof the various recruiters has been steadily
increasing as well. During the last job market season, joedidements were posted by the highest
ranked economics and business schools worldwide includifig Stanford, Harvard, Penn, Brown, Cam-
bridge, Oxford, University College London, Columbia, Beldy, and many others. Also leading private
companies such as the RAND Corporation, Yahoo! and Mictd®e$earch as well as leading government
organizations such as the U.S. Federal Reserve Systemu8alegF-rance, Sveriges Riksbank (National
Bank of Sweden) and Congressional Budget Office have establiaccounts and posted advertisements
on the site.

From the beginning, the most rapid growth in EJM was in the lmemof candidates using the service.

The lower panels of figure 1 plot the number applicants andhthmeber of applications made using the
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EJM website. These have grown at 150 percent per year withtigyarly large jump in the number of
applications during the most recent 2011/12 job marketaseaBy February 1, 2012 there were nearly
14,000 candidate accounts on EJM and over 150,000 applsatiad been processed by the EJM website.

The lower panels of figure 1 also plot the growth in the numlheecommenders and recommendation
letters that have been transmitted by the EJM website, Thabau of recommenders with accounts on
EJM is growing at a somewhat slower but still high rate of mibvan 60 percent per year. This growth
slowed somewhat in the 2011/2012 job market season sinceaddpted a policy ofmandatory identity
verificationof all applications for new recommender accounts. Howewemnumber of recommendations
that have been transmitted by the EJM system is increasimmydry170 percent per year and by February
1, 2012 nearly 270,000 recommendation letters had beeredsd to recruiters by the EJM system.

These rapid growth rates suggest that EJM is indeed servireed that was not well met by other
existing labor market intermediaries operating in the eoaiss job market. The numbers also suggest
strong positive self-reinforcing feedback effects thata@ften observed in other “two-sided markets” (see,
e.g. Rysman [2004]): The greater the number and quality mdidates with accounts on EJM, the greater
the value of the site to recruiters, and vice versa. Itismyression that virtually all job market candidates
from the top-ranked economics departments worldwide hadidate accounts on EJM during the last job
market seasons, so the use of the service by candidatesrappdee nearly universal already. There is
still some distance to go in terms of recruiter accounts, taechumber of recruiters and job ads placed
on EJM could well double or triple before we start to see dighimg growth. Furthermore, this growth
occurred entirely by word of mouth since EJM does not havedabkeurces to afford any significant amount
of advertising. EJM'’s visibility has also been increaselibfeing endorsements from the Econometric
Society and the Canadian Economics Association, as well as@ortant collaboration with the European
Economic Association.

We now turn to a descriptive analysis of the types of recrsiiind candidates who have accounts
on EJM, and an analysis of the application behavior by EJMlickates. Table 1 lists the number of
candidates who used EJM in each academic year and the cdimpasitheir characteristics. The number
of candidates who registered for new EJM applicant accdnoteased from 2344 in 2008009 to 3466
in the 20172012 job market season. Not all of these account holdersilctmade online applications
via EJM: some may not have found appropriate positions orsitee and some advertisements on EJM
are links that redirect applicants to apply on another sitelf as the recruiter’s own application system)

and the statistics below only refer to the subset of apptinatthat were actually processed on the EJM
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site. Thus, in 200809 only 1613 out of the 2344 new account holders actually stanapplications
via the EJM system itself, but by 20112 2439 or the 3466 new account holders submitted applicatio
using the EJM system. The higher fraction of candidates vdiga#ly submit applications via EJM no
doubt reflects the larger number of advertisements that@steg on EJM and the increasing fraction that
process applications via EJM instead of redirecting apptE to apply elsewhere.

Table 1 reveals that over half of EJM applicants are baselderJtS. although there is a clear trend
toward “internationalization” of EJM over time, with siditiant share of candidates based in Europe, UK,
and Canada. Panel B of Table 1 shows that nearly half of all BEgplicants are PhD students who are
expecting to receive their degrees, and thus constitute wlaefer to as the “primary market” for new
PhDs. This was the primary market that EJM was created t@ sbut we see that EJM is equally serving
the “secondary market” for assistant, associate, and fafiegsors who wish to change positions, and a
significant component of non-academic economists lookangobs.

In table 2 we list the percentage distribution of new appiisasigning up for applicant accounts by
their self-designated primary field. These distributioresfairly stable across the last four successive job
market seasons that EJM has served, except that we see aasingr share of candidates in finance. We
believe that this could be a consequence of loss of “WalleBiabs” in the aftermath of the Wall Street
crash in fall 2008, and subsequent downsizing in large Wa#les firms and banks. As a result, many
individuals who sought employment in the financial sectoghhidiversify their job search to include
government and academic positions. Later we will also seeadfiected in an unusually large increase in
applications submitted for a decreasing number of positindinance.

In table 3 we list the number of recruiters — institutionstthasted their job openings on EJM — for
each academic year and the composition of their charaitsrisThe number of job ads posted on EIJM
increased from 134 in 2002009 to 328 in 20112012. The most common type of position advertised
on EJM was for Assistant Professors, accounting for 43 perokall job advertisements on the site.
However we also see a significant number of higher-rankedréeinand untenured associate professor
advertisements, full professor advertisements, and agearents for consultants and economists needed
for non-academic positions.

Panel B of table 3 shows the geographic breakdown of wheradkertised positions are located.
The majority of the advertised positions are located in th8./Jthough we see that over a third of all
advertisements are for positions based in Europe and thé&uilar to our findings related to candidates,

recruiters from U.K. and Europe are increasingly represkit EJM over time, and the large increase in
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the representation of European recruiters in 22090 may have reflected the endorsement of EJM by the
European Economic Association in 2009.

In table 4 we list the distribution of recruiter interest@ss research fields. The number of advertised
fields in Table 4 is larger than the number of recruiters beeaune employer may list multiple research
fields for its job advertisement. A noticeable pattern shawihis table is that the fraction of advertise-
ments searching for “Development and Growth" and “Finardecreased over this period. Although it
is not conclusive, the increasing supply of candidatesiafieed in “Finance” shown in Table 2 and the
relative decrease in the demand for finance PhDs among texsrgiuggests that the market for “Finance”
is becoming more competitive for candidates relative t@offelds. We also observe a smaller number
of job advertisements in the field “Macro and Money” and “megional Finance/Macro” which may be
a bitter irony given that macroeconomic problems seem hangesponsible for the weak job market for
economists in recent years.

In tables 5 and 6, we present the average number of apphicatiat a job seeker sent via EJM and that
an employer received from EJM, respectively. As we notedr@biaot all EJM applicant account-holders
use EJM to apply for jobs, though the fraction who do subnpliaptions via EJM has been increasing and
exceeded 70% in the 20112 job market season. We see that the total number of appheaprocessed
per job season via EJM has quadrupled, from 12,869 in 20®& 48,557 in 201112. This increase is
a result of two main factors: 1) the increasing number of aaments that are posted and which take
applications via the EJM site, and 2) the increase in the rmurabapplications made by each applicant.
As we noted above, these effects are clearly interrelatezk ghe greater number of job advertisements
on EJM increase the chance that applicants will find suitakilactive opportunities to apply to. Thus,
the average number of applications submitted per applidariEJM increased from 8 in 20089 to 20 in
2011/12.

Panels B and C of table 5 illustrates that regardless of threuposition or the geographical location
or primary field of research of the applicant, all are makimgéasing use of EJM and submitting a higher
number of applications through it over time.

Table 6 illustrates the average number of applications gtguirby the primary field of applicants. We
see that there is generally increasing use of EJM by caredidaall fields, with particularly strong growth
(and a tripling of applications submitted per applicantjigdds such as finance, development, macro and
industrial organization.

In table 7 we list the average number of applications redeiyerecruiters who placed advertisements
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on EJM. For example, the average number of applicationsahamployer receives per advertisement
posted on EJM nearly doubled, from 134 in 202809 to 242 in 20142012. The increasing trend in
the number of applications received per advertisemenemrest for advertisements for jobs in U.S. and
Canada, but more variable for jobs located in various othgions of the world. This effect is likely
representing greater “sampling variability” to the gredeterogeneity in the type of positions offered and
the smaller number of advertisements on EJM for jobs bastsideuNorth America.

Panel B of table 7 illustrates the average number of apmitateceived per advertisement, by primary
field of the applicant. These amdnditional expectationsince they are not averages of applications
received overll advertisements on EJM, but rather only averages over theeswlh advertisements to
which candidates in a given field apply. For example, in 20@8there were 5 advertisements on EJM
to which candidates whose primary field was “experimentahemics” applied, and the total number of
applications submitted was 16, or an average of 3.2 appdigaer advertisement. Thus, these numbers can
be viewed as a measure of the “supply/demand” imbalancembatbserve on EJM, with generally far
more applications received for any advertisement thanatad humber of positions that the recruiter can
hire. Viewed from this perspective we see that some of thet owapetitive fields include macro, micro,
labor, development, econometrics, and finance. In geratalf the fields appear to have become more
competitive over the last four year, which is in part a reftecof the effects of the Great Recession. As a
result, the economics job market appears to have been djgreetbuyers market”, but some part of this
effect might also attributed to the relatively slower growate of advertisements placed on the EJM site
relative to the number of applicants who are using EJM toyafupljobs.

The final table, 8, lists the number of recommenders who ugéditd transmit letters of recommen-
dation over the last four job market cycles. We see that thmben of recommenders has more than
quadrupled, from 1638 in 20089 to 5023 in 201112. In addition, the number of recommendees per
recommender has increased, though at a much slower rate: ifri4 in 200809 to 1.62 in 201112.
Besides the quadrupling of the number of recommenders EliM) the reason for the explosive growth
in the number of recommendation letters transmitted by H3M we observed in the right hand panel
of figure 4 is tht the number of recommendation letters trantsthper recommendee has increased by
nearly 10-fold, from 2.3 letters per recommendee in 20880 21.4 letters per recommendee in 2012
As we noted above, average number of applications per a@mplincreased by a smaller amount, from 8
applications per applicant in 20089 to 20 applications per applicant in 2012. We believe that over

time an increasing number of recruiters who place advengsgs on EJM are requiring letters of recom-
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mendation to be transmitted to them via EJM, and this explainy recommendations per recommendee

has increased at a more rapid rate than the average numiygslicbéions per applicant.

4 Excess Entry of Intermediaries and Market Fragmentation

There are several existing theories which at least part@dpture the intuition that unrestricted entry
of firms that supply intermediation services middlemen— does not always lead to good outcomes,
and can actually increase search and transactions costhaWeaeferred to this phenomenonraarket
fragmentation.

Ordinarily, the termmarket placeconnotes a single location where all relevant informatiod idems
to be traded are readily available to the individuals pgudittng in the market. A fragmented market place
is one in which no single location where all of the informatiand traders are located, but instead there
are many separate “islands” or places where bargainingradd tan occur, and the information on prices
and items for sale in these other markets are not readilyfadl@iunless one visits them. As a result,
traders need to incur significant costs to travel or visieotiarkets to search and collect the information
necessary to make good trading decisions. When the expgeiad to searching in multiple market
places (or over multiple intermediaries) is sufficientlgthi traders in these markets have to compare the
payoff from arranging a potentially sub-optimal transactimmediately with the discounted gains from
continuing to search for better opportunities.

Neeman and Vulkan [2010] have argued that separate mar&e¢sehstrong tendency towards con-
solidation into a singleentral market placavhere all trade occurs. They showed that consolidation not
only reduces search and transactions costs, but improgdsrthns of trade for participants as the markets
thicken. Neeman and Vulkan refer to their prediction thedéroutside a single central market place should
decline and ultimately disappear as theavelling of the decentralized mark&pecifically, they consid-
ered a model of trade in a homogeneous commmodity and coedidlee consequences of competition
between two widely used exchange mechanisms: a “decemidliargaining market”, and a “centralized
market”. In their model, “In every period, members of a lahgderogeneous group of privately-informed
traders who each wish to buy or sell one unit of some homogengood may opt for trading through
one exchange mechanism. Traders may also postpone thasrttyaa future period.” (p. 1). Neeman
and Vulkan’s central result is thatrade outside the centralized market completely unravétsevery

perfect-like equilibrium, all trade takes place in the gativzed market. No trade ever occurs through
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direct negotiations. (p. 1).

Self-reinforcing mechanisms very similar to network em#dities are at play in Neeman and Vulkan’s
unravelling result: the more valuable a central market isuyers, the more valuable it is to sellers, and
vice versa, and both will expect to achieve higher gains fi@ue from participating in the central market
than in the decentralized bargaining market. We expectiniustion carries over to the economics job
market as well: when a central market arises where emplagrplace job ads, this is also the place
where job seekers will want to search, and when this happlees are strong self-reinforcing dynamics
leading all buyers and sellers to participate exclusivelthis central market.

While Neeman and Vulkan’s argument is convincing in somesathere are other markets where we
fail to see the complete consolidation their model prediatsluding the economics job market. Hall and
Rust [2003] developed a different model that shows that &@emarket can coexist with a fringe of other
intermediaries they cathiddlemenTheir model also captures the notion that market fragmientatrives
up search and transactions costs resulting in allocateffiérencies.

Hall and Rust extended Spulber [1996]'s model of search aatdmng where trade occurs via compet-
ing middlemen (intermediaries). Spulber’s model can bevgtbas a market that is completely fragmented:
there are a continuum of buyers, sellers, and middlemenSantber assumes that a buyer and seller can
only trade with each other if they are matched by one of theslemen. Buyers and sellers must en-
gage in a costly search process to choose a middleman to kesfldrom. There is free entry of such
middimen who have heterogeneous costs of intermediatatips. Spulber established the existence of a
heterogeneous price search equilibrium in which buyerssetidrs have heterogeneous reservation values
(depending on their privately known valuation for the condity). Most buyers and sellers will eventually
trade when they find a middleman whose bid (ask) price is Idhen (exceeds) their reservation value
(for buyer and seller, respectively).

We view Spulber’s equilibrium as constituting a classic artteme example of a fragmented market.
There are no publicly posted prices at which individuals wade at in this model. Instead, buyers and
sellers are forced to engage in a costly search process ta finiddleman that offers the most attractive
price. Using this completely fragmented market as a poirdegfarture, Hall and Rust showed how the
equilibrium to Spulber's model changes when there is thesipiity of entry by a monopolist market
maker who postpublicly observabldéid and ask prices. In that event the majority of the tradeicceia
the market maker at the publicly posted bid and ask pricey ®small fraction of residual traders choose

to try to find prices that are better than the bid and ask ppossed by the market maker by searching in
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a much smaller residual market populated by the most effisienviving middlemen.

Compared to Neeman and Vulkan’s result, the entry of a mdisdpoarket maker in Hall and Rust’s
model does not always cause the search and matching mart@tijgetely unravel, but it does succeed
in driving out the majority of the least efficient middlememhus, the entry of a market maker, i.e. an
intermediary who posts publicly observable pricesluces but may not eliminate market fragmentation.
However if the market maker is not a profit-maximizer but ihea a non-profit organization that only
attempts to cover its operating costs, then in the eventatgmal costs of intermediating trades is zero,
then complete unravelling in the Neeman and Vulkan sendeoadlur and the entry of the non-profit
market maker enables the market to achieve the fully Pafitient Walrasian equilibrium solution.

We now consider a different model that illustrates how a mstoontractual imperfection leads to
market fragmentation and how the entry of a non-profit chdrie. an organization similar to EJM) can
help to alleviate the market fragmentation and improve taokitcomes.

Suppose that there are a continuum of recruiters arrangégeamit circle, with a unit mass in total.
Let r € [0,1) denote an individual recruiter. For simplicity, let caratiels and references be modeled
collectively and assume there is a unit mass of candidatewllfs suppose there ameintermediaries
competing to serve recruiters to attract candidates. Ttenmediaries are equally spaced on the unit
circle, at points 01/n,2/n,...,(n—1)/n.

Each recruiter wants to hire a single candidate and makexkegob posting on one of the interme-
diaries “web sites”. Every candidate wants to submit aniegfbn to every recruiter. Assume that by
law, recruiters must accept applications by regular magneif they use web-based systems. Thus, an
individual candidate has a choice of sending an applicatiopaper by regular mail or submitting it via
the electronic system of the intermediary that the reartiges chosen. Suppose that a candidate pays a
costc for each intermediary that the candidate uses to submitcapioins on line. A candidate also pays a
costdm per paper application, wherais the mass of recruiters to which he applies via regular.nved
assumel > ¢ > 0 so that the cost of sending all applications by mail excéleesost of using a single
electronic system to submit them all. Suppose the beneférididates of submitting applications exceeds
these costs, so candidates will apply to every recruitess,tthe issue is whether candidates use one of the
web-based systems or submit paper applications.

To keep things simple, assume that if a recruiter has to didlalamy paper applications then it pays a
costk. Also, a recruiter in locatiom that adopts the recruitment system of a firm in locatianust pay

a costa(min{|x —r|,1— [x—r|})? due to the specifications of the recruitment systebeing different
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than the recruiter’s ideal. (Note thata min{|x—r|,1— |x—r|} is the distance betweenandr on the
unit circle.) Thus, recruiter would be willing to adopt an electronic system from a firm &igltboni only

if it is offered at a price that does not exceled a(min{|x—r|,1— [x—r|})2 and will induce all of the
candidates to apply electronically. Suppose the firms cawvige recruitment systems at no cost. Payoffs
are all measured in transferable monetary units.

This model exhibits two opposing efficiency concerns. Fmste that recruiters like specialized soft-
ware. Thus, to maximize their welfare without consideratad other market participants, it is optimal
to have all of the intermediaries in the market supplyinguiment systems. In particular, df is small
so thata /2n? < k, then to narrowly maximize recruiter welfare alintermediaries should supply online
application systems and all recruiters should adopt sustesis. Ifa/2n? > k then it is better to have
a fraction of the recruiters use paper and regular mail. @rother hand, candidates (and the references
they also represent in this model) benefit when recruitezghes same recruitment system.

Consider a three-stage game in which first the firms simubtasig select their contract offers. Second,
the recruiters observe the firms’ pricing policies and stamgously choose whether to accept contracts
for recruitment systems. Third, candidates observe theoout of the first two stages and simultaneously
submit applications, by paper or electronically. We coaesttie coalition-proof subgame perfect equilibria
of this game. Coalition-proofness is applied to the reersitsecond-stage actions to deal with the fact that
the recruiters are an atomless group (where an individuéddtien would not directly affect the payoffs of
the other parties).

We examine three scenarios:

Case 1: Full contracting.

Suppose that the intermediaries are able to obtain fees Iiatim recruiters and candidates but, for
simplicity, assume that intermediaries cannot price disoate. Thus, intermediarys contract offer is
a pair(pi,q), wherep; is the price charged to recruiters for use of intermediargystem andj; is the
price per application charged to candidates. A candidatddithen paygmto firm i to submit a masm

of applications using firni's web site.

Proposition 1 If a is sufficiently close to zero then, with full contractinger is a coalition-proof sub-
game perfect equilibrium of the game in which a single, @izied recruitment system prevails in the

market.
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Proof sketch:

Consider a strategy profile in which all of the intermedigragharge the same pricgs= c—d and
g=d—c. Inthis case, the recruiters are supposed to coordinatdl bglacting the recruitment system
of firm 1, and then the candidates submit all of their appilices via this system. It is clear that neither
candidates nor any coalition of recruiters want to deviedefthis specification. For instance, if a mass
of recruiters adopted one of the other intermediaries’esystthen no candidate would use it because the
candidate would have to pay an additional lump sutm use the second system. This would entail a cost
m(d — c¢) + ¢, which exceeds the codimof submitting applications by regular mail to these reemsit

Note that all of the firms get zero profits if the game plays @ujuat described. If an intermediary
were to deviate by picking different pricég’,q) then let we prescribe a continuation of the game that
is sensitive to whethep’ < c—d and/orqd >d—c. If pP <c—d andq < d- c then prescribe that
the recruiters all adopt the system of the deviating firm deddandidates apply using this web site. If
p < c—dandg > d— cthen prescribe that the recruiters all adopt the system fggesnon-deviating
firm and the candidates apply using this web site. In thisrsdoase, if the recruiters were to coordinate
on the deviating firm, then the candidates would all opt fergrapplications. I > c—d then prescribe
that the recruiters coordinate by picking a single non-atéwy firm. Thus, no intermediary can gain by

deviating.

We argue that the setting just described is unrealistic ustintermediaries typically cannot fully
extract rents from candidates and references (the “cateditian this model). In particular, we think that
there are contractual imperfections that make it difficukexpropriate the benefit that references get from
submitting letters through a centralized system. To uidedsthe implications of this limitation, we look

at the extreme case in which the intermediaries cannot @egrhents from candidates.

Case 2: Partial contracting.

Suppose that the intermediaries are able to obtain feedrantyrecruiters, so intermediarig contract

offer is a single pricay; that is charged to recruiters for use of fiflmisystem.

Proposition 2 If c is sufficiently close to zero and there is partial contiag, in all coalition-proof sub-
game perfect equilibria of the game, all n firms have recraitinsystems in use. Thus, the market for

recruitment systems is fragmented.
Proof sketch:
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Equilibrium prices must be non-negative since firms canmttet rents from candidates. Assume
that in equilibrium intermediary’s recruitment system is not in use. It must be that, for semeO,
recruiters withire of intermediaryi's location (i — 1)/n are obtaining a payoff no greater thian- = +-€.
But then intermediary could offer a price close to zero so that the coalition ofuiters['—2 —¢, =1 1 ¢
would prefer to purchase from firmf they anticipate that the candidates would apply via imiediaryi’s
system. A sufficient condition for candidates to behave is Way is thatc is small. Thus, by offering
such a price, firmi has positive sales and earns positive profit, contradit¢tiagthis intermediary has no

sales (and zero profit) in equilibrium.

So we conclude that realistic contractual imperfectiortsomdy lead to inefficiency as standard mod-
els predict, they also lead to a particular form of inefficigcharacterized by market fragmentation. An
escape may come from the existence of an intermediary tteahalizes the candidates’ benefit of a cen-

tralized recruitment system.

Case 3: Partial contracting, non-profit.

In our view, some non-profit charities play an important miiénternalizing externalities through the
preferences of the directors, managers, and financiersurimodel, for instance, suppose one of the
n intermediaries is formed as a charitable organization,sghnanagers seek to increase the welfare of
candidates (and references). In the extreme case, this fitains a value equal to its monetary profit plus

the welfare of candidates. Assume partial contracting asge 2.

Proposition 3 In the partial contracting setting with a charitable firm, dmith a sufficiently small, if the
charity’s interests are enough aligned with that of the ddates then there is a coalition-proof subgame

perfect equilibrium in which the charity runs a centralizedruitment system that all recruiters adopt.

Proof sketch:

Suppose that the charity offers the prige- —0(%1. If all recruiters were to adopt the charity’s system
then all candidates would apply electronically and theuiters would all get payoffs of at least zero. No
other firm could earn positive profits. dfis small then the charity’s loss is also small and is domihate
the charity’s satisfaction of serving the candidates.

This model is simplistic and merely suggestive; it does aptare the full richness and complexity of

the economics job market or the complicated dynamics of etitign between intermediaries. However,
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it does succeed in illustrating circumstances where uncesd entry of intermediaries can result in subop-
timal outcomes, and even where competition among a fixed auofbntermediaries (i.e. ignoring entry)
results in market fragmentation. Further the model suggidstt these inefficiencies can be reduced by
establishing a single central market place operated by ketiaraker whose role is to provide information
to market participants and match buyers and sellers. Indke where the market maker is a non-profit
charity that can operate at nearly zero cost, the resulisatelthat nearly fully efficient outcomes can
be achieved when all trade is conducted via this central ebartaker. Further, Neeman and Vulkan’s
unravelling results suggests that such an outcome shoudthbke: once a central market exists, there are
no gains to individuals or even coalitions of buyers andeselfrom trying to trade outside of the central
market place.

Our discussion above considers how the presence of intéarresdin markets can affect welfare
through fragmentation, but informational intermediaras also have other, direct effects. Johnson and
Rust [2012] considered a market where recruiters and catetichave publicly observable characteris-
tics, but only learn their match value once a candidate haktpa cost of submitting an application and
the recruiter has incurred a cost of reviewing it. Due to ¢hessts, recruiters strategically choose which
received applications to review, and candidates stratlgidecide where to apply. Once the reviewers
have moved, the allocation is decided through use of the-Ghlapley algorithm, where candidates are
considered unacceptable by any recruiter who did not regsieapplication from them. Such a game has
a large number of Nash equilibria, so Johnson and Rust foocuheoPerfect Bayesian equilibrium of a
similar game in which the candidates and recruiters wittebgtublic signals are assumed to move first,
creating a pattern of matching that is broadly assortatitgrtzorporates some idiosyncratic tastes, similar
to what is observed in the economics job market. This givétebeandidates and recruiters a first-mover
advantage and selects a particular equilibrium to study.

Johnson and Rust found that candidates and recruiters aemgatimally use safety strategies, where
they focus their search in a certain quality range, but ohelsome lower-ranked options in case their
preferred outcomes fall through. By lowering the costs gflgpg or reviewing applications, the agents
tend to broaden their search downward, resulting in faielysd competition in the middle of the pack. This
benefits both sides of the market, since more of the “trueepeates” are passed into the Gale—Shapley
algorithm, leading to better matches. However, if the cdsewviewing applications is held fixed while
the cost of applying is further reduced, the efficiency gagach a threshold where further reductions in

application cost fail to improve welfare. So although intediaries like EJM can reduce costs dramatically
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on the applicant side, this only translates into efficienaing in terms of match quality if the recruiting

side is also optimally reviewing more applications.

5 Other Potential Designs and Improvements

EJM addresses many issues associated with the costs ofrapdbut other problems remain. For this
reason, it is useful to consider how other markets and mésingnovercome the transactional and in-
formational challenges facing the economics job marketthis section we will study several potential
additional or alternative search mechanisms: Job margeaBing, guided Search, centralized matching,

and pricing mechanisms.

5.1 Signalling

The fact that the average number of applications per paositivertised is large raises the concern that it
may be costly for an employer to review all applications, tredemployer may have multiple applications
from job seekers who are indistinguishable in terms of olad®e characteristics, such as primary field of
research, ranking of their degree program, and geogrddbization. In this environment, the employer
may be able to reduce its search cost if it can select thoseavghmore likely to accept the job offer if an
offer is given than the rest who ex-ante appear to be the saheAEA Signaling Mechanisiintroduced

in 2006/2007 attempted to resolve some of this uncertainty by afigwéiach job seeker to send a signals
of particular interest to two employers via an AEA websitetHeory, since these signals are scarce, they
could be used to reveal information about the candidatéssyaicratic preferences. Coles et al. [2010]
provided the details of the AEA Signaling mechanism and estige evidence that job seekers who used
signals had a larger number of interviews. There is a growingber of studies that examine the role of
signaling mechanisms in two-sided matching environmehtghe context of college admission, Avery
et al. [2004] compared the admission outcomes of students wskd early application (thus sending
their special interest on the college) with those who appf@ regular admissions. In the context of
online dating, Lee et al. [2009] analyzed a field experimegigesting that signaling can improve search
outcomes. Coles et al. [2009] examined the welfare impticatdf introducing a signaling mechanism in

a model of a labor market.
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5.2 Guided Search

Rather than a simple central repository for informationjraarmediary might provide tools for finding
participants satisfying particular criteria, or even takeactive role in making non-binding recommenda-
tions. This type of intermediation is often observed in mgtservice providers, such as eHarmony.com.
Such “guided search” intermediaries could be useful in d@emics job market as well. For example,
suppose that intermediaries have better access to or lms&s of processing information about the pool
of candidates, as well as a historical perspective on thelseatcomes of recruiters. Then, by suggesting
candidates who are especially suitable to a recruiter,nteernediary can assist the recruiters in focusing
on candidates who are likely to meet their needs, insteaiftioigsthrough a large number of applications.
Second, applying in itself may be interpreted as a signal.e&uiter who receives an application
from a candidate whom the recruiter perceives is over-figdlimay conclude the candidate must suffer
some hidden deficiency, rather than infer that the candigiagean idiosyncratic interest for that recruiter.
If a intermediary has better information about these idiasgtic preferences, then it can make credible
recommendations to the recruiters. Using data from an entiatchmaking service, Lee [2009] found
evidence supportive of this hypothesis. She found that tbbability of a person’s accepting a first date
with another user is significantly higher if the online mateker introduces the two to each other, as

compared to the case where the other user directly ask tkerpeut.

5.3 Centralized Matching

Many markets that share similar characteristics with th@ojueconomics market have adopted some
version of a centralized matching market. By centralizedketa we mean that the participants report
their preferences to a central authority who requestshimédion about participants’ preferences, then uses
an algorithm to translate the preferences into a match. titxamples include the matches between
hospitals and gastroenterologists, and assignments lofehito public schools, see, for example, Roth
[1984], Roth [1991], Roth and Xing [1994], and Niederle armthr[2003].

A growing number of empirical studies hhave compared mayketomes under decentralized match-
ing with outcomes from centralized matching mechanismsedslile and Roth [2003] found that the
likelihood of a medical student finding a residency in a hizdpvhere he had no prior affiliation increased
under centralized matching in the gastroenterology markethe context of marriage markets, Hitsch

et al. [2010], Banerjee et al. [2009], and Lee [2009] infdmeate preferences of individuals based on their
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dating history and used the estimated preferences to cengaible matchings using the Gale—Shapley
algorithm. Hitsch et al. [2010] and Banerjee et al. [2009]rfd that overall the sorting pattern generated
by the Gale—Shapley algorithm is comparable to that obdeirveéheir decentralized marriage markets,
for example, the U.S. online dating market for Hitsch et 2010] and the Indian marriage market for
Banerjee et al. [2009]. In contrast, using a South Koreaasa#t Lee [2009] found that marital sorting
under the Gale—Shapley algorithm exhibits less sortinggageography and industry, compared to the
sorting observed in actual marriages. These findings sufjgshe extent to which the introduction of a

centralized matching market will change outcomes may vargss the current market outcomes.

5.4 Price-Based Mechanisms

By reducing application costs, there is a substantial figk tandidates will reach “corner solutions”
where they apply to all opportunities, and the informati@ignal generated by submitting an application
is wiped out. Consequently, recruiters will be unable teirdnything from the receipt of an application
about the candidate’s likelihood of accepting an offerdieg to anincreasein inefficiency. Moreover,
since the recruiters bear the burden of evaluating the datesi, the bottleneck on efficiency is likely to be
a lack of attention paid to many of the applications received

One way to address this issue is to introduce price-basetdan&sns like auctions or application fees
which can be used to reveal information about the parti¢gpaBtudies such as Damiano and Li [2006],
Hoppe et al. [2009], and Johnson [2010] examined how to desigh mechanisms. Hoppe et al. [2009]
and Johnson [2010] examined environments in which agedtsdrnpetitively for partners to signal their
quality, leading to assortative matching based on the sitlgof the signals. Johnson [2010] showed that
profit-maximizing intermediaries, however, may be temptedeviate from assortative matching, as well
as refuse to arrange some socially valuable matches. DararahLi [2006] studied a mechanism where,
instead of bidding, agents pay a fee for access to a snplgrof agents for a match. By charging an
increasing fee schedule for access to the pools on eachfside market, agents are incentivized to sort
themselves by quality, resulting in more efficient matching

While it is unlikely that such “fine-tuned” mechanism woulgee appear in the economics job market,
the concept may be a useful one. A paper-based system impodesn cost per application that is
uniform across all candidates and recruiters. Since aalem®d market would allow recruiters to decide
on an application fee, a substantial number of “spuriougliagtions could be avoided. Moreover, the

informational content of receiving an application will bestored, since candidates will once again be
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forced to think strategically about which opportunitiesptarsue. Rather than being wasted in the less
informative signaling process of postal mail, this set-opld allow both sides of the market to better

signal their intentions while still pursuing the goal of veed inefficiency.

6 Conclusion

In this chapter we posed the question: “can the economicspoliet be improved?” Thanks to the efforts
of the American Economic Association to promote the jobringsvs at the ASSA meetings and create
the JOE web site, the economics job market already operaiek more efficiently than most other labor
markets. Nevertheless, we have identified several key arbase further improvements can be made to
improve the operation and efficiency of the economics jobketar

An important pre-condition for any well-functioning matkglace is that market participants have
easy access to all the relevant information they need to rimd&emed decisions. Prior to the advent
of the web and online labor market intermediaries such as Bdtother services we have discussed
in this chapter, assembling and transmitting this infoiamato market participants was a major task that
consumed substantial physical resources. The high cogephtion of paper-based systems caused market
participants to operate on far less than the full set of afsél information.

While the adoption of information technology and the entiyntermediaries offering online adver-
tisement posting, application, and reference letter dgliservices has greatly reduced these costs, the
proliferation of these competing labor market intermedi&has had offsetting negative effects. Each of
these intermediaries offers only a subset of the full sebfafrmation that market participants would ide-
ally like to have to make informed decisions. Since the cdingdabor market intermediaries do not
generally share their information or attempt toibteroperable,we have argued that information tech-
nology has had a paradoxical negative effect on the operafithe economics job market, leading to an
outcome we refer to amarket fragmentationWhen this happens search and transactions costs can be
driven up rather than driven down by the use of informatiahit®logy and this can worsen rather than
improve market outcomes. We showed that the “market” fotliegiions to graduate schools is already
badly fragmented, and the inefficiencies this causes isiausecollective waste of scarce time of faculty
and students, even if these systems do benefit admissiomaittess of graduate schools.

The creation of EJM was motivated by the concern that the o@s job market could eventually

become as badly fragmented as the market for applicatiogsagtuate schools. The goal of EJM is to
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centralize the information to market participants and cedor eliminate market fragmentation, resulting in
a far more efficient market that benefil participants, rather than primarily benefiting recruitém®ugh
electronic delivery of application files to their recrugicommittees.

To the extent that EJM is just another intermediary, howeter fair to ask whether the entry of EJIM
is contributing to market fragmentation or amelioratingAtthough we have shown that EJM is growing
at exponential rates and currently intermediates a sigmifiraction of total number of job applications,
it is too soon to know whether EJM will have a lasting, posgitimpact on the operation of the economics
job market. We have shown that existing theoretical analyiseluding the influential model of Neeman
and Vulkan [2010], suggest that even in the absence of anljcitxqoordination, there are strong self-
reinforcing dynamics at play that lead fragmented market&itiravel” so that trade concentrates in a
single central marketplace. Whether this will ultimatebppen in the economics job market remains to
be seen.

Although previous empirical studies that have shown thadidanarket intermediaries similar to EJM
have resulted in significant improvements in other laborket@rwhere the problem of market fragmenta-
tion can be managed (such as flena Laureasystem operated by a consortium of Italian universitigs), i
is unlikely that the current iteration of EJM will solve seakother potential problems that we identified
in the economics job market.

Perhaps the most significant problem is that even though Eigj¥itmirive down the cost dfansmitting
the critical information necessary at the first stages ofigbemarket, it may have only a small effect on
reducing the cost advaluatingthis information. Although web-based candidate evaluasigstems have a
number of advantages over paper-based technology foritersiinevertheless the dominant bottleneck in
market efficiency is the human time cost involved in readipgligations and evaluating the information
about the candidate to try to determine what the candid&te’s quality” is.

We have raised the possibility that technologies that redbe cost of application may drive up the
number of applications, and this could result in less “selection” by applicants, and cause recruiters to
devote less time to evaluating each candidate. Indeed, vedaumented a dramatic rise in the number
of applications received by recruiters who use EJM. Oncénatygs could produce a paradoxical result
that an improvement in information technology could pdediyt worsen market outcomes.

These problems lead us to consider several other strategi@aproving the economics job market,
including the use of computerized “match-making” serviesspart of a “guided search” strategy that

Lee [2009] has shown to be effective in producing better hestdn online dating contexts, to much
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more radical approaches, such as the use of computerizeghingilgorithms or price-based signaling
mechanism.

Computerized matching and auctions are highly centralggguroaches because they require a high
degree of coordination and possibly even compulsory ppation on the part of market participants to be
successful. While these mechanisms are potentially of i mterest from a market design perspective
(and potentially could yield the greatest improvements aiain quality) we do need to keep in mind the
practical constraint that our power to design markets itedimited in practice, given that our market is
more akins to a commons that no single individual or orgditimeowns or controls.

In particular, we have emphasized the criticaluntary participation constrainthat can make it hard
to implement centralized solutions, particularly wherythesult in improvements in payoffs to one group
at the expense of another. Consequently, our focus has baenom attempting tanprovethe economics
job market via an innovation that might be voluntarily adptather than attempt to design the economics
job market which would presume a level of control and infligeti@at none of us possess.

The future evolution of the economics job market is likelydepend on how much improvement can
be achieved by more modest interventions such as EJM thadtdavolve any compulsion or obligation
in order to achieve wide scale use of the system by marketipants. If these sorts of systems can ame-
liorate the most severe inefficiencies, then there may bétass need for more radical interventions that
do require some degree of compulsion in order to be sucdegsfuwe noted in section 5, Hitsch et al.
[2010] and Lee [2009] come to different conclusions abosetaRktent to which decentralized, privately
determined matching outcomes from a dating service apmiabei the matches produced by a centralized
approach — the Gale—Shapley matching algorithm. The extenthich decentralized outcomes in la-
bor markets with intermediaries that provide guided searchmatching services approximate outcomes
produced by centralized matching algorithms is an intergstpen question.

We conclude that more experience and further empirical la@oretical research is necessary to deter-
mine whether the decentralized search and matching preegssrhaps intermediated by systems such as
EJM and guided search — could result in improving the efficyasf matching outcomes in the economics
job market, or whether significant inefficiencies persist thould provide a strong case for adopting more
ambitious mechanisms such as matching algorithms or pased mechanisms to further improve the
operation of the economics job market. However, the infoional centralization of the economics job

market provides a useful starting point, and suggests masyuas for future research.
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Table 1: Composition of Candidates

2008/2009 20092010 20102011 201¥2012

Number of Candidates 2344 3330 3470 3436
Panel A: Geographical Location of Candidate (%)
us 65.7 55.1 55.0 57.8
Europe (excluding UK) 10.2 18.0 19.2 19.4
Canada 10.6 8.2 6.6 5.7
UK 4.9 7.5 8.3 6.5
Asia 2.5 2.3 2.5 2.5
Indian subcontinent 0.8 2.4 2.4 2.0
Australia & New Zealand 1.9 2.0 1.9 25
Middle East 1.3 1.4 1.2 0.7
Latin America 0.6 1.1 1.0 1.4
Africa 0.3 1.3 1.0 0.7
Russia 0.0 0.3 0.1 0.2
Others or N.A. 1.2 0.5 0.6 0.6
Panel B: Existing Employment Status of EJM Candidates (%)
Phd student/dissertator 47.9 43.8 46.3 49.8
Postdoc/visiting scholar 9.0 10.6 9.8 8.3
Assistant Professor 11.5 11.4 10.7 11.2
Associate Professor 3.6 3.3 35 4.0
Full Professor 2.8 2.6 2.9 2.2
Lecturer 5.0 4.9 5.1 4.6
Other Academic 6.1 6.6 6.4 6.5
Non-academic 8.8 10.3 9.5 8.0
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Table 2: Distribution of Candidates’ Primary Fields

2008/2009 20092010 20102011 20172012

Behavioral Economics 1.7% 2.3% 2.2% 2.2%
Business Economics 0.0 3.3 2.9 2.7
Computational Economics 0.0 0.3 0.4 0.5
Development; Growth 7.6 8.8 7.8 7.7
Econometrics 8.0 6.3 7.1 6.4
Economic History 0.9 1.3 1.0 1.0
Environmental; Ag. Econ 4.8 57 7.2 6.0
Experimental Economics 1.1 1.1 1.7 1.3
Finance 10.8 11.6 12.5 12.0
Health; Education; Welfare 0.7 3.9 4.5 4.6
Industrial Organization 8.1 6.2 5.6 4.9
International Finance/Macro 6.1 4.7 4.3 4.2
International Trade 4.9 51 4.8 4.7
Labor; Demographic Econ 7.6 6.4 6.8 7.0
Law and Economics 0.6 0.9 0.6 0.4
Macroeconomics; Monetary 12.0 11.6 10.1 10.2
Microeconomics 9.6 8.0 7.0 7.8
Political Economy 0.1 0.2 2.4 2.3
Public Economics 54 4.6 3.9 3.6
Theory 2.4 1.8 2.2 15
Urban; Rural; Regional Econ 0.1 1.6 1.9 1.7
Other business/management 0.0 0.0 0.0 1.7
Other , Any field or N.A. 1.3 0.0 0.0 0.0
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Table 3: Characteristics of EJM Job advertisements

20082009 20092010 20102011 20172012

Number of advertisements placed on EJM 134 256 338 328
Panel A: Positions Advertised (%)
Assistant Professors 51.5 42.2 36.1 43.0
Associate Professors 3.7 2.0 1.2 1.8
Full Professors 5.2 3.9 4.1 5.2
Assistant or Associate 0.0 0.0 4.1 6.7
Professor, any level 14.8 15.3 17.2 15.9
Post-Doc 2.2 12.5 10.9 7.3
Lecturers and other academic positions 7.4 10.5 15.1 8.9
Consultant 0.7 2.7 0.6 24
Non academic 9.7 10.5 10.4 8.8
N.A. 45 0.4 0.3 0.0
Panel B: Geographical Location of Job (%)
us 56.7 41.0 40.2 52.7
Canada 12.7 7.4 8.0 7.0
UK 7.5 6.6 8.6 6.4
Europe (excluding UK) 13.4 36.3 34.3 27.1
Australia & New Zealand 0.8 2.3 3.3 3.4
Asia 3.0 1.6 1.2 1.5
Latin America 1.5 1.6 2.7 0.0
Others or N.A. 4.5 3.0 1.8 1.9
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Table 4: Distributions of Advertised Research Fields

2008/2009 20092010 20102011 20172012

Number of advertised fields 326 667 734 854
Any Field 13.8% 11.2% 13.1% 13.6%
Behavioral Economics 2.1 2.8 3.0 2.7
Business Economics 0.0 3.0 3.7 2.1
Computational Economics 0.0 0.7 1.4 1.3
Development; Growth 4.0 4.0 4.3 4.3
Econometrics 8.0 7.6 8.4 7.5
Economic History 2.1 15 1.3 0.8
Environmental; Ag. Econ 6.7 3.6 4.0 3.5
Experimental Economics 15 2.1 1.9 2.0
Finance 8.0 6.3 6.7 7.3
Health; Education; Welfare 0.0 34 4.7 3.6
Industrial Organization 5.5 6.1 5.3 5.9
International Finance/Macro 5.8 4.8 2.9 3.7
International Trade 5.5 4.0 3.9 4.1
Labor; Demographic Econ 4.9 5.7 4.7 4.6
Law and Economics 3.1 2.2 25 2.7
Macroeconomics; Monetary 8.3 8.2 6.0 5.6
Microeconomics 7.7 7.3 6.7 7.4
Political Economy 0.0 0.0 1.9 1.8
Public Economics 55 51 5.3 5.6
Theory 15 2.2 2.2 2.1
Urban; Rural; Regional Econ 0.0 2.8 2.4 2.5
Others, N.A. 5.8 4.8 3.4 2.9
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Table 5: Applications submitted by applicants

20082009 20092010 20102011 201¥2012
Panel A: Statistics on applicants, job advertisements pptications

Number who submitted applications 1613 1982 2254 2439
Number of job advertisements posted 134 256 338 362
Total number of applications submitted 12869 29711 36028 5548
Average number of applications per candidate 8 15 16 20
Maximum applications by a candidate 49 305 201 128
Std dev in average apps per applicant 0.2 0.6 0.5 0.5
Panel B: Average number of applications by employment stat@applicant at time of application
Phd student/dissertator 9.3 16.4 16.5 22.2
Postdoc/visiting scholar 9.0 18.2 20.3 25.3
Assistant Professor 8.4 18.2 22.3 22.3
Associate Professor 8.0 20.9 17.1 23.0
Full Professor 9.8 8.4 11.3 18.1
Lecturer 4.8 7.3 7.8 12.4
Other Academic 5.8 9.1 12.0 14.1
Non-academic 9.0 40.3 20.2 19.8
Panel C: Average number of applications by geographicaitioc of applicant at time of application
us 8.5 17.0 18.0 21.3
Canada 7.0 15.8 13.6 20.2
UK 7.6 12.5 12.7 19.3
Europe (excluding UK) 5.2 13.0 14.0 16.2
Australia & New Zealand 3.9 3.6 4.8 5.9
Latin America 1.6 4.7 10.2 11.8
Asia 3.4 3.4 7.2 6.9
Middle East 6.7 6.8 18.2 6.0
Indian subcontinent 5.0 23.3 3.7 6.3
Africa 2.0 19.1 1.8 3.5
Russia 0.0 25.0 9.5 5.0
Others or N.A. 0.0 0.0 3.4 18.0
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Table 6: Average number of applications submitted by prynfi@id of applicant

Behavioral Economics
Business Economics
Computational Economics
Development; Growth
Econometrics

Economic History
Environmental; Ag. Econ
Experimental Economics
Finance

Health; Education; Welfare
Industrial Organization
International Finance/Macro
International Trade

Labor; Demographic Econ
Law and Economics
Macroeconomics; Monetary
Microeconomics

Political Economy

Public Economics

Theory

Urban; Rural; Regional Econ
Other

Any field

2008/2009 20092010 20102011 20172012

7.5
6.0
11.0
8.0
9.3
9.8
4.9
9.0
3.4
6.2
8.7
7.5
8.4
9.0
3.8
10.4
9.4
NA
8.1
11.7
3.0
5.2
1.9

14.5
8.7
1.4

20.9

16.4

8.4

7.6

40.3

5.7

12.0

155

14.4

18.2

18.2

5.4
21.8
17.9
10.0
13.4
19.0
6.8
6.9
6.6

16.3

4.8
1.9
17.1
16.6
11.3
7.8

20.2

8.4

12.6

19.8
13.6

22.3

20.4

4.7
20.7

24.2
17.5
16.6
24.3
9.2
7.0
7.0

16.2
4.0
6.3

23.1

22.2
18.1

12.5

19.8
9.7

15.9

25.2
25.3

22.3
25.3

9.9
27.3

254
21.2
23.2
33.6
11.6
3.2
10.9
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Table 7: Applications received by recruiters
2008/2009 20092010 20102011 20132012

Advertisements receiving applications via EJM 101 189 198 40 2
Mean applications per advertisement 134 152 203 242
Max applications 620 690 2758 775
Standard deviation 150 136 261 212
Panel A: Applications by geographical location of recrufesition
us 139 239 252 262
Canada 102 138 175 256
UK 184 125 238 393
Europe (excluding UK) 227 80 145 208
Australia & New Zealand 364 155 216 220
Asia 26 86 53 171
Latin America 44 39 154 124
Middle East & North Africa 1 a7 41 62
Panel B: Average applications received per advertisemeptitnary field of research of applicant
Behavioral Economics 25 2.7 6.9 5.2
Business Economics 0 1.8 1.8 1.4
Computational Economics 0 1.0 0.0 1.3
Development; Growth 5.6 7.5 14.9 23.7
Econometrics 7.0 8.0 11.9 19.6
Economic History 1.9 2.3 2.6 3.0
Environmental; Ag. Econ 3.9 3.8 10.7 12.5
Experimental Economics 3.2 2.9 6.2 5.0
Finance 4.0 4.9 11.2 17.6
Health; Education; Welfare 1.0 49 10.2 12.0
Industrial Organization 7.6 8.2 13.8 18.7
International Finance/Macro 5.6 7.6 8.1 14.9
International Trade 4.5 7.6 11.6 15.9
Labor; Demographic Econ 7.6 10.1 18.2 24.4
Law and Economics 1.0 2.3 1.3 15
Macroeconomics; Monetary 14.2 14.1 22.8 40.2
Microeconomics 9.2 11.2 19.0 27.8
Political Economy 0.0 0.0 6.3 6.6
Public Economics 5.3 4.6 8.7 13.1
Theory 4.3 3.5 10.0 9.7
Urban; Rural; Regional Econ 0.0 1.9 2.1 4.0
Other 1.9 1.6 1.9 1.5
Any field 1.0 15 1.6 2.7
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Table 8: Recommenders, Recommendees and Recommendations

20082009 20092010 20102011 20172012

Number of recommenders who provided letters 1638 2443 3322 0235
Average number of recommendees per recommender 1.44 144 47 1. 1.62
Number of recommendations sent per recommendee 2.30 3.73 08 6. 21.38
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