Networks, hierar chies, and markets:
Aggregating collective problem solving in social systems

David Lazer
Ines Mergel
Kennedy School of Government, Harvard University

Curt Ziniel
Kevin Esterling
Department of Political Science, University of @ainia, Riverside

Michael Neblo
Department of Political Science, Ohio State Uniigrs

ABSTRACT

How do decentralized systems collectively solvebfgms? Here we explore the interplay
among three canonical forms of collective orgamirat-markets, networks, and hierarchies—in
aggregating decentralized problem solving. We erarthese constructs in the context of how
the offices of members of Congress individually antlectively wrestle with the Internet, and,

in particular, their use of official websites. Bauffice is simultaneously making decisions about
how to utilize their website. These decisionsarly partially independent, where offices are
looking at each other for lessons, following themealirectives from above about what to do
with the websites, and confront the same arrayotdnial vendors to produce their website.
Here we present the initial results from interviemith 99 Congressional offices and related
survey of 100 offices about their decisions regagdiow to use official Member websites.
Strikingly, we find that there are relatively fefaets by offices to evaluate what constituents
want or like on their websites. Further, we fihdttdiffusion occurs at the “tip of the iceberg”:
offices often look at each others’ websites (whaoh publicly visible), but rarely talk to each
other about their experiences or how they manag iston their websites (which are not
publicly visible). We also find that there are ionfant market drivers of what is on websites,
with the emergence of a small industry of compaseeking to serve the 440 Members.
Hierarchical influences—through the House and thhotlne party conferences—also constrain
and subsidize certain practices.

Institutional Entrepreneurship, Collaborative Leagy Information Technology, Congress,
Diffusion, intra-, inter- and extra-organizatiomafluence, online practices.
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How do we collectively solve problems? How dotegss balance the dissemination of
information and incentives to innovate? This palpeitds on the “parallel problem solving”
framework developed in Lazer and Friedman (forthogn to study the social structure
underlying exploration and exploitation in decelitesd systems (see March 1991). Lazer and
Friedman, using simulation methods, focusing on tbke networks play, highlighted the
potential trade off between dissemination of infatimn about innovation and the probability
that innovation will occur. Here we examine a jgatar decentralized organizational setting
(the House of Representatives), where the consgtilements (Member offices) are dealing
with a particular novel problem—how to manage thesbsites. Our objective is to understand
the different roles that three organizational argbes play in organizing and aggregating

collective problem solving in this setting: netk®rmarkets, and hierarchies.

We find that all three archetypes capture sontbé@processes driving the aggregation of
collective problem solving with Congress. We fitldlat there are both attentional and
interpersonal networks through which a great déaiformation flows; that there has developed
a vigorous market for web services on the Hill; dhdt both the technical infrastructure and
party system also create substantial capacity foblpm solving. Strikingly, however, we find
that there is relatively little evaluation of wraattually works in terms of the ultimate objectives
of the websites—e.g., what do constituents what ajuthe website, what do visitors to the

website look at.

Parallel Problem Solving

This paper builds on the parallel problem solviRgP$) framework (see Lazer and Friedman
forthcoming). In the PPS framework, it is assurttest there is a set of agents interacting with
the environment, attempting to solve the identpablem. The payoffs to particular solutions
are not directly interdependent—the success ofamter does not directly affect the success of

other actors. Itis assumed, however, that treeamiinformational interdependence.



Actors adapt through two mechanisms: experimemtand emulation. Experimentation
involves learning through interactions with the ieomment. Actors may, for example, try
different solutions, and discover some work bdttan others. Emulation involves learning from
other actors. In the original Lazer and Friedmapgp, it was assumed that actors could evaluate
their success and the success of the actors thag see. In a broader framing of PPS we take
here, we make no assumptions that actors can évdjyuate either their own or other actors’
success. Figure 1 offers a schematic represemtatithe PPS framework, where the squares are
the actors, the lines connecting them to the enwent represent the flow of information actors
receive from the environment, and the lines conngcthe agents the flows of information

among actors.
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Figure 1: Parallel problem solving framework

PPS offers an ideal-type, but one which many systgoproximate, including
government agencies dealing with similar problestate governments, individuals in an
organization, and, in the case we examine hergffloes of members of Congress. As with any
framework, all of these examples deviate somewlat the ideal case. Thus, for example, the
agents involved may be dealing with similar nonitigal problems (limiting the informational
relevance of third party experiences), and theseise degree of interdependence of payoffs

(e.g., members of Congress in the same party hauvdgerest in each other’s success).

This construction is explicitly multi-level, withnalytic foci at both the individual and
collective level. In fact, what may be good foe timdividual may not be good for the system

because the more effective information disseminatibe closer to the ideal of a public good



information created through experimentation becomessulting in a collective underinvestment

in information (the “tragedy of the network”—seezea and Friedman 2007).

This construction highlights two key questionsrstfi how does novel information enter

the system? And second, how does that informdionthrough the system?

PPS bares a close relationship to the vast diffusfonnovation literature. Adoption of
innovative organizational practices is definedtag ‘process by which an innovation is
communicated through certain channels over timemngniilee members of a social system"
(Katz/Levin et al. 1958; Rogers 1995:5). This diss a special type of communication in
which the messages are concerned with new ideasdanizational practices; it denotes the
flow or movement, sometimes also called "spreafddhannovation from a source to an adopter

by means of communication and information dissetrongStrang/Soule 1998:266).

Diffusion studies have a long history in differeesearch fields. Classic studies include
Ryan & Gross’s (1943) analysis of the diffusiorhgbrid corn, Hargerstrand’s (1967) study of
the diffusion of the telephone and tests for tublesis involving the destruction of cattle in rural
Sweden, and the findings of Coleman et al. (1966uathe diffusion of drug prescriptions
among physicians in US cities. These studies anasted on the spread of an innovation through
communication channels, the role of mass medigoanféssional change agents, and

interpersonal interactions among the adopters.

Closely related to both PPS and the diffusionditgre is the research in economics on
information cascades (e.g., Bikhchandani/Hirshiesteal. 1992). This vein of research assumes
that actors each receive independent signals dbewstate of the world, where adoption
decisions (but not success/failure) can be seée. eSsential insight is that under certain
circumstances the private signals (which are asdumbe on average correct) may be
overwhelmed by the public signals of visible adops, leading to potentially suboptimal

outcomes.

PPS differs in one key regard from both the difnsand cascade literatures, which is in
its assumption that actors actively engage withethgronment. Thus, in contrast to most of the

diffusion literature, the probability of the emenge of an innovation is explicitly incorporated



into the framework; and in contrast to the casdaeiature, the focus is on tlaggregation of

problem solving, not the aggregation of information.

Here we explore the role that three institutianakchanisms for organizing collective
human effort play in the aggregation of problenvea: markets, hierarchies, and networks (cf
Powell 1990). Networks were the exclusive focutader and Friedman (forthcoming), where
the key question was whether well connected netsvionproved the aggregation of problem
solving. The essence of the network perspectitka@mggregation of problem solving is
understanding the balance at both the individudlalective level between experimentation
and emulation. Further, to some extent, experiatem and emulation are substitutes. The

more opportunities there are to copy others, tbe tlee incentive to produce a new solution.

The emulation process in networks is driven bybiigsy. The network provides the
conduit for emulation—A can emulate B only if trege what B is doing. Visibility depends on
the nature of the innovation. Some “innovationg;’their nature, are publicly visible. This is
part of a larger pattern of systems where unitsoteaply observe or refer to particular other
units, where that link requires no reciprocal dffddther examples include: the linkage structure
of the world wide web; and the reference structirecholarly articles. This observation
structure may be viewed as attentional network, where edges are directed from the actor who

pays attention to the actor that receives attention

With publicly visible innovations, one then hasutaderstand what the drivers of
attention are. In a world where everything ishlisj collective attention may still be focused on
a small subset of actors. Other innovations ahg astessible through direct engagement,
typically throughinterpersonal networks, by which we mean the presence of some set ofinggo

relationships within a set of individuals.

While not the focus of this paper, as a genergb@siion we would note that attentional
networks likely have distinctive topographies, wiitr example, constraints on the number of
outgoing ties and no constraints the number ofrimng ties. Thus, for example, while some
academic papers have many thousands of referamtesn (and most have just a handful), no
academic papers contain thousands of referencgsomrast, there are likely significant upper

limits in terms of the number of reciprocal friehgss an individual can sustain.



There is no well developed literature on “netwaalure” as there is on market failure.
By failure, we simply mean that there known comti under which the institutional mechanism
in question will produce collectively suboptimaltoomes. In this context, we point to a few
obvious ways that networks may fail. First, asdraand Friedman (forthcoming) highlight,
networks that are effective at disseminating infation may prematurely eliminate diversity of
solutions in the population, resulting in lower domn performance. Second, because networks
rely on reciprocity to sustain them, and many sg#tido not have a numeraire good (such as
money), there may be many exchanges that are welfgroving that cannot happen. For
example, if A has information that will make B $10éter off, and B has nothing that will make
A better off, and there is some cost greater thant@ess than $100 to A to transfer that
information, then the transfer may not take plaaspite the fact that it would improve collective
welfare. In a world with an unequal distributiohimformation (and other resources), there is no
reason to expect that reciprocity can produce domgtlose to the collective optimum in
welfare. Finally, there may simply be a scale neglito the production of information that no
single actor in a decentralized, networked woréth sustain. To take an extreme example, it
takes a very large scale to produce a new passpgigek decentralized system of the same size

Boeing simply might not be able to create the saateome.

Markets and hierarchies each provide mechanismséating scale in problem solving.
Hayek, and those who have followed him in econonticgghlights the role of markets in
aggregating information in decentralized systeiVsth respect to problem solving in
decentralized systems, the role of the market (aeldvargue) is exactly the opposite: markets
offer an institutional mechanism to centralize fiiwres in systems that are otherwise
decentralized. That is, assume that there ar@ad@ds in a system, and that production of an
innovation requires some scale greater than aesangbr. This scale can either be achieved
through the merging of actors (possible in thegiawsector, and often impossible in the public),
or through the merging of particular functions iaraaller number of actors. This is one of the
driving forces behind outsourcing—that the entit@svhom services are outsourced can achieve

a scale (because they serve multiple customerg)ssilple if the service were produced in house.

There are several ways that markets can failerptioduction of information. If

emulation is easy, then the incentive to invegiramuce information may disappear, because it



will be impossible to make rents off of that invesnt. There are two reasons why emulation
might not be easy. The first is that there magteritellectual property rights—prohibitions on
emulation. Second, effective emulation may regexgensive knowledge transfer, for example,
because there is a strong learning by doing companéhe accumulation of knowledge (hence
the difficult in transferring expertise in, for erple, tennis). These two factors may be
combined, e.g., through noncompete clauses thailpr@mployees taking jobs with

competitors, creating a de facto right in the erygés knowledge by the employer.

The presence of intellectual property rights axgeasive knowledge transfer may, in
turn, create their own forms of market failure—tig the creation of a monopoly, which,

generally, will create a price for the good thatois high.

Hierarchies resolve the scale issue by, essegntialinoving (at least partly) one of the
premises of PPS: decentralized decision makingrarthies do this in two ways. First, they
can consolidate systemic production, potentialbpheng the scale issue. Second, they can
authoritatively constrain or mandate particulardebrs. Thus, in principle, where reciprocity
cannot sustain a collectively welfare improving lexiege between A and B, in an hierarchy, A

can be forced to help B.

Hierarchies, of course, have their own dysfundioRirst, by consolidating production
internal to the system, hierarchies do not elingribe problems of monopoly. Instead, they
create an internal monopolist that may have theesasues around pricing (or efficiency) that a
monopolist in the market would have. Second, ddwwhere agents have subtly different
problems they are wrestling with creates an enosmafermational challenge for the apex of the
hierarchy. Effectively intervening in a fashionftwce information exchanges in every case that

they would enhance the welfare of the system imdas impossibility.

As a general proposition, all of these organizatidorms coexist, in different degrees.
For example, if you look at one of the classic ®saf diffusion—tetracycline (Coleman et al.
1966)—all three mechanisms were at work withindystem. At its core, this was a study of the
decentralized decision-making of doctors, whoseaibje was to take care of their patients.
Coleman and collaborators focused on how doctarsiézl through their network whether

tetracycline was effective. However, not too fathe background was the fact that there was a



market for drugs, with powerful intellectual profyerights, which facilitated the creation of the
drug in the first place, and which created an itigerto share information about the drug (in
fact, a recent re-analysis of the Coleman dataesidgbat the network had little effect on
behavior once one controlled for who was targetedfarketing). Further, in the background
was a legal and regulatory regime that (1) protetttese intellectual property rights, and (2)

approved of the drug for circulation.

Our objective is to use the emergence of a paati¢problem”, the use of the Internet by
members of Congress, to explore how these mechari@noerganizing collective problem

solving coexist. We now turn to a discussion af methodology.

METHODOLOGY

Case selection and context

The empirical focus of this paper is on the usthefofficial websites by Congressional offices.
There are two primary reasons that we chose thassasting in which to study PPS. First, is the
novelty of the medium, and second is the decen#itadin of the management of Congressional

offices. We discuss each in turn.

Novelty of the medium: Every member of the House currently has an iaffiwebsite. These
websites present a virtual face of the memberdantbrid, and most notably, to his/her

constituents. Below are screenshots of the web&aeparticular Members: Robert Brady.

& @ e

Figure 2: Sample Congressional website




Given the wide-reach of the Internet, these offiaiabsites offer a potentially powerful means to
communicate with constituents and the public inegah However, it is also a relatively novel
medium for communication—as of a decade ago, dmbyihalf of the Members even had a
website, and a few years before that the World Wil didn’t even exist. A casual perusal of
websites suggests some degree of convergencdsbutantrivial variation and experimentation.
From our perspective, the learning about the pai/ére medium is still fresh. This provides

the opportunity for us to examine this learningoass.

Decentralized nature of Congress: Congressional offices can be considered as déll,s
functionally identical, and independent public ergations (Salisbury/Shepsle 1981). As one
staffer we interviewed stated: “There’re 435 srhakinesses here, and each ‘CEO’ can do what
they want.> There are some House rules that limit how officas use their websites, but within
those constraints, Congressional offices collettigeme close to matching the assumption in

the PPS framework that the units of analysis atependent decision makers.

There is clearly some interdependence of payoffaersuccess of Members—e.g.,
Democrats have a stake in the success of other €rats@and in the failure of Republicans, and
vice versa. However, the payofparticular Member gets out of the effective use of the ddfici

website by a specifisther Member is surely fairly tiny.

We would also note that Members confront somewlifgrdnt challenges in
communicating with constituents. The needs of anldler from a rural Colorado district differs
from the needs of a Member representing Manhattiswever, all offices are operating under
similar resource constraints, and similar desioesatisfy constituents and portray a positive
image of the Member. Further, much of this hetenaity is visible both to the offices and to the
researcher; and one key subsidiary question weaipusshow this heterogeneity affects the

search process.

The use of the Internet by Congressional offices thifers a good fit with the PPS
framework, constituting a large set of essenti@@ntical organizations that are in a position to
learn from one another. Congressional offices proside a “sensitive” instrument with which

to examine social learning processes.

! There are 435 voting Members, and five non-votlalpgates.



Data Collection

We conducted interviews with the Congressional gtafson who had primary responsibility for
the official Member website of 99 Members of Corsgre These offices were recruited by our
research partner, the Congressional Managemendgtan (CMF). The CMF is a small
nonprofit devoted to the improvement of the manag@mof Congressional offices that has
existed for approximately the last 30 years. Tdra@e was constructed purposively to be
roughly reflective of the body as a whole, but, thuéhe vagaries of who was willing to
cooperate, is biased toward affluent urban distribemocrats, and offices with above average
websites (Table Al in the appendix compares kegrggwes for the body as a whole to the
sample). In our analyses below we examine whetheobservations are robust across
subsamples, focusing, in particular, on under-iged strata. We note where we find

significant deviations across subsamples.

We conducted semi-structured interviews, where @#elview lasted about 45 minutes.
The interviews were transcribed and each statemeavery interview coded in an iterative
process using the qualitative data analysis progtaino 2 (QSR International Pty. Ltd. 1990-
2002).

At approximately the same time we conducted thermews we also conducted a survey
of the Communications Directors in House offic@$is survey was more broadly about
communication strategy, but did include a few iteragarding where offices got information
about what to do with their websites. We recei¥@d responses out the 440 Members, for a
response rate of 23%ln future iterations we will examine the selentend sampling issues that
may affect estimates of population parameterghencurrent version we simply report sample

means (the numbers we report should thereforetbgoieted with caution).

Here our core question is to understand the waysinh Congress pools the experiences
of Congressional offices vis-a-vis the use of titerinet. We break this down into three

subsidiary research questions:

Q) How do offices learn about which of their practices are successful and which are
not successful ?

2 There was an overlap of 53 offices between oursmmples.
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2 How do offices learn from other offices? In particular, how do they learn which
of the practices of other offices are successful and which are not successful ?

©)] What ingtitutions outside a offices have a major impact on aggregating
information, provide incentives for certain practices, and set the normative
environment?

The first question focuses on feedback from therenmnent—e.g., do offices gather data on
constituent preferences? Do they track what in&tiom surfers look at, and what proportion of
hits are from the district? This information, patially, feeds back into the broader
informational ecology of Congress, through themeta/non-retention of certain practices and
content, as well as informal interpersonal convgyfcollected experiences between offices.
Finally, what role in aggregating information de tinstitutional and organizational structures

both within and outside of the institution builtgapport Members?

RESULTS

Our analytic interest is how the system pools togiethe experiences of various offices’ use of
their official websites. Viewing the Member’s @i as the relevant locus of decisions about
how to use the website, we split our analysis o (h) environmental feedback; (2) inter-office
(network) flows of experiences; (3) market-drivafiuences on decisions regarding websites;

and (4) top-down drivers of practices.

Environmental feedback

The first component of PPS framework is learnimmgrfthe environment. Specifically, in this
case, do offices find out from their own experienaat works and does not work through
feedback from their constituents? The Internegrgfparticular promise for learning from the
environment, because it is possible to track watna detail what visitors to the website are

doing (e.g., number of hits, pages visited, refsyretc.).

We therefore evaluate two questions: to what exderoffices (1) proactively assess
what their target audience for the website (gehgrabnstituents) wanted from the website; and

(2) ex post assess whether their website was dpittie target?

There was strikingly little effort by offices togactively assess what constituents wanted.

In fact, only two out of 99 offices (both represegtdistricts with above average educations and

11



incomes) indicated any type of research into whair ttonstituents wanted, as one of them
describes:
We ... sent out a survey to about 40,000 constituerdsking whether podcasting was a
feature they'd use, and whether televideo confagnanline town halls, all [that] stuff, what

did they want. What should our very limited resms be devoted to. The website was one
of the top ones, without a doubt. Podcastingpmmast, had a very limited response...

The lack of active proactive research on what ctuestts want is, perhaps, unsurprising, given
the expense of surveys, focus groups, etc. Thetanoy of the use of the website, however, is
much cheaper. Readily available data which is llysaatomatically collected include: number
of unique visitors and page views; what parthefwebsite are viewed; the approximate
geographic location of each visitor to the websit#10o is linking to the website; where traffic to
the website is coming from. It should thereforeebsy to produce regular reports indicating how
much traffic the website is getting, and from wpatt of the district, looking at which web
pages. It is therefore surprising that few offioggorted looking regularly (or even recently) at
these data (although the offices, when asked ahmjtvery often noted this lack with regret).
Even those offices that reported tracking whatspafthe website get hits did not examine the
data carefully, as this one exchange highlights:

[Q: [éo you look at what pages on your website getrhost hits?]

We do.

[Q: Do you do anything with that?]
We used to do it more, | actually need to find ofBigh)

From another office:

We don’t monitor as closely as I think would begiel in terms of the Web traffic. We do
an email program that runs separately that | chavteat links people are clicking on, but we
don’t often go back to the website to see, okag, fage was the most visited.

Therefore we derive the first observation:

Observation 1: Offices seek and receive relativélje systematic feedback from
constituents regarding their websites.

Networks

Do Congressional offices learn from each other whako with their websites? The relative

similarity of the situations of Members createsstabtial potential for informational
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externalities. This potential of cheaply copyihg practices of other Members is not lost on
harried staff, as one observed:

| was not in the business of trying to reinvent wieeel. | just wanted to... go out and steal
the best ideas | could from other people.

There are two pathways by which offices may aféaath otherinterpersonal communication
and passive observation. The particular set aftjpes we are studying are, by their very nature,
in significant part public. Member websites arblpuand therefore observable to all other
offices, and viewing what particular other offiG@® doing is quite cheap and convenient. This
is a contrast to many other practices, such agsbef particular types of databases to manage
correspondence, which are essentially invisibleutsiders. We also note that the capacity to
observe is finite—for example, in this case itmyqgenerally) possible to observe some subset
of other Member websites.  What is interestinguahdember websites is that while one
component is easily observable (the actual webshe)e is much information that is not visible,
such as the experiences of the office (e.g., fabggeriments that are no longer on the website)
and the management processes underlying whattlseonebsite. These experiences are only
accessible interpersonally—nby talking to someonaniother office, and engaging in a give and
take about their management practices and expetsmdime following interviewee illustrates
search both through observation and communication:

We looked at every single website.... We probably fadist of] the top 30 sites. |

individually contacted every single one of thosgcet, and found out, who do you use for
your website, who does the upkeep of it, who desigh got all of the specifics of it...

Unsurprisingly, the vast majority of offices repattlooking at other websites for insight.
However, most interviews suggested that interpeisioteractions with other offices were pretty

minimal; the following represents the typical respe:

| didn’t talk to other staff members. | definitdbyoked at other Members’ sites very carefully
and tried to see what, what they were doing thghimiork for us.

Notably, in the interviews, only one office repattalking extensively to other offices about

internal processes (e.g., website design; howtoa#ent on the website, etc.). Interpersonal
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communication was largely focused on identifyingders, where the following two responses

are typical:

We've looked at basically every other member $itge is.... [W]e picked out the ones we
liked the best, and | contacted their staff, andouwmd out who their..vendor was.

| mean, | just talked to a bunch of my friends thia press secretaries basically. | just called

them and said hey, who do you guys use, or, yowkisthere anything you'd recommend?

| really like your site, who did you use? Yeahuyamow, basically word of mouth. [Name]

did the same, our chief of staff. And he talkeddme other chiefs of staff, in terms of cost

and benefits, and customer service.
These last two quotes illustrate two differenttstyées for identifying who to talk to. The first
relied on an extensive search of what was observalijuide personal contact. That is, the
attentional network guided interpersonal informatseeking. The second indicates a reliance on
friends, that is, a particular type of interperdar&work, friendship, guided interpersonal

information seeking.

In short, search largely takes place with respethings that are publicly available—offices
looking at each others’ web practices, but notinglko each other frequently, and when they talk
to each, rarely delving into issues beyond vendtated issues. We do not have a definitive
explanation for this. This may be partly becauéeas do not look at each other as prime

sources of best practices, as two individuals expla

[Q: Have you talked to other people around théwdilo are running their websites]

| haven't really, because, to be honest with ybare aren’t a lot of people who really
know web design that well.

| looked around at most of, of the congressiondisites on the web and most of them |
kind of found to be relatively unimpressive. Yauwokv, I've often heard the complaint
from web savvy people that congressional websltésak the same. And basically they
look very average. They might have some infornmatio them about what the member is
doing, but as far as being visually appealing flasy; can’'t hack it with some of the big
private sector sites.

Further, there may also something of a “not bweleti mentality within offices, that a
particular office is so idiosyncratic that lessoegarding management practices are unlikely be
successful. As one individual states, “[E]very gassional office just runs... their

organization... in their own way.”
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Unsurprisingly, only a tiny fraction of the indiwidls we spoke with reported looking at
every other website in Congress. Where did offfoess their attention? Some staff reported
randomly browsing other Members’ websites. Manyenaore purposive, looking at websites
that had received an award from the Congressiomalagement Foundation (see discussion
regarding CMF below). A smaller group reported lingkat salient other Members, e.g., from
nearby districts, or of prominent Members:

We [looked] at all the neighboring congressionatritits... as well as leaders in Congress...:

Nancy Pelosi, the Hoyer site, Denny Hastert.... 8aapied a lot of... the best ideas from
other websites.

Another subset explored non-Congressional or nagonental websites:

| researched other sites, both commercial, Hilgogovernment entities, other things in life
and you know jotted down ideas... what | liked abmertain things... There are two [that
stand out]... One was Senator Kennedy’'s websiteadhlfis website was pretty solid at the
time... the other was Wine Inspector, wineinspecton.c They don’t have a lot of
information on their homepage, it's easily navigabl

Figure 1 summarizes the distribution of networktstgies we observed among the people
we interviewed (based on a coding of their respt@®ur structured interviews). The heavy
reliance on attentional networks—with 62% of intewees indicating that they looked at other
websites but did not talk to other offices aboubweactices—is striking, particularly given the

close physical proximity of the population we aedying.
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Staffers looking at other websites or contacting other offices
o _
© g did not look at websites or contact
ather offices (3)
o g looked atwebsites but did not contact
T other offices (62)
g |ooked atwebsites and talked to other
offices about vendars (12)
—r
= 7 @ |ooked atwebsites and informally talked
- to other offices ahout more than vendors (11)
= looked at wehsites and systematically
2 o ] B talked to other offices about more than
g - vendors (1)
- B could not assess activity (12)
o |
(]
o |
o —

Figure 3: Search strategies

What are the determinants of the attentional nk@/ofhe interviews suggest that proximity
of district plays a role, and that the websiteparticular Members, either because of the
prominence of the Member, or because the webs#tdéen identified as particularly good. In
the survey, we queried respondents about websit¢sitey thought were “particularly good.”
Below are the websites that were identified moeatbnce. We include the grade the website
received in the “Gold Mouse” evaluations in 2006-rmers from 2003 are italicized and

winners from 2006 (announced after the intervieavs)in bold.
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House Last Name First Name Mentions “Gold Mouse”apte

Rep. Kingston Jack 5 56.6
Rep. Pence Mike 5 48.9
Rep. Capps Lois 3 55.5
Rep. Honda Mike 3 98.1
Rep. Sanders Bernie 3 55.7
Sen. Clinton Hillary 3 69.1
Sen. K ennedy Ted 3 73.3
Rep. Barrow John 2 36.3
Rep. Blumenauer  Earl 2 99.3
Rep. Boozman John 2 66.5
Rep. Conaway Mike 2 78.1
Rep. Fattah Chaka 2 49.9
Rep. Mack Connie 2 39.1
Rep. Musgrave Marilyn 2 46.6
Rep. Pryce Deborah 2 61.0
Sen. Hagel Chuck 2 0.7
Sen. Snowe Olympia 2 84.2

Table 1: Congressional Members’ websites vieweathers as particularly good (mentioned more
than once, italics for Gold Mouse winners in 20080ld for winners in 2006)

We are still in the process of evaluating whatdheers of receiving attention were. Clearly,
for example, the set of sights listed received almxerage grades (62.9 versus 46.6 average for

House). But the top three recipients of mentioesanonly mildly above average.

We also have an additional hint of the attentigoratess from when the “Golden Mouse
awards” (there were three categories of winnerdd,gilver, and bronze) from CMF were
announced (see below). In the announcement thattawd/lember offices was a link to the list
of award winners. Notably, of the total numbeunique views of the Gold Mouse winners that
first week, 24% of the hits in the first week wémthe first url listed for the first gold medal
winner listed out of ten winners, Rep Baird (thegrevlisted alphabetically, not by score). These
numbers suggest that, consistent with other atteatinetworks that have been studied (citation,
web, etc.), there may be a heavily skewed distiobutf in degree, driven by “winner takes all”

self-reinforcing processes.
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We also have some hints at what the structureeointierpersonal network might look. We
asked in the survey about what other offices tlotiyely consulted with about their website.
Only 52 offices were named (some respondents namugtiple offices), so caution needs to be
exercised in interpreting the data, but of those8626 were within the same party, and (when
combined with 11 responses indicating the stategagion), 60% were within the same state
delegatiort. That is, interpersonal networks were significadiétermined by party and state—

and, based on our interviews, within state, progimi

The emulation process begs the question: How ddkgow when you are looking at a good
website? How do you know what is good practicamypwebsite? There are virtually no
available objective data on “success” or “failureg-g-, approval/disapproval numbers from
constituents, traffic. etc.. The general critersed by staff was based on their own subjective
experience of a particular website—as one indiMidtated: “[Y]ou know a bad one when you
see it, and you know a good one when you see.it torther, the very presence of a feature on
websites was an endorsement, as reflected in #semeng of one staffer, “It was obvious

everyone had a kids page, so we should defini@he fa kids page...”

We would also note that sometimes practices werdaed simply because they solved a
technical problem that an office was trying to &plwhere presumably it was clear whether the
solution in question worked or not. How this pautar staffer, who was trying to figure out how
to podcast, learned from another website is aicageint:

[T]here was no ... huge database of website to explaw to do [podcasting] on the

Internet... The Committee on Government Reform figurat how to do it.... | just looked

at their source code and... deciphered how that'e ¢last by studying the code and
understanding... the way it’s structured.

Obviously, in the case of technical issues liks, thiis easy to evaluate whether the solution of a
particular website works (e.g., is it possible kayghe file on an iPod). We can summarize our

findings in the following three observations:

Observation 3 Thereis substantial emulation among offices of web-based features, but
relatively little interpersonal communication of experiences.

3 We also asked about who the Member was friends, with similar results: of 90 “friends” named,%#vere same party, and
44% were same state.
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Observation 4: Inter personal networks are driven by party affiliation and geography.

Observation 5: With respect to the emulation process, there was substantial variation in
the thoroughness of offices in evaluating what others were doing.
Observation 6: Thereisrelatively little basis for making objective evaluations as to the

success of other websites.

Markets

Networks offer one mechanism for problem solviggragation. Markets and hierarchies
each offer different ways of pooling the problenvsw abilities of actors. Information markets
operate through the development of proprietaryrmftion, which is then monetized and sold.
Hierarchies work through authority, and delegabbnesources so that where scale is required,
for example, decision making is centralized; armere context specific knowledge is necessary,
decision making is decentralized. There are elésngiboth of these institutional archetypes in
this setting. With respect to markets, a poputatibsmall companies that caters to the web

needs of Congressional offices has emerged dummgast years.

The development of a market for web services

Congressional offices are provided with a fixed drtdwith which they have a fair degree of
discretion. For some services, they thereforeroomfa build or buy decision—do they use staff
to build a website, or purchase expertise to do M@aPy offices have pursued the latter route,
where a small cottage industry of firms have spmupgo offer web services to Members, where
those firms are divided along Democratic and Rapabl(e.g., one firm is called “Right click”)
lines. Fifty-eight percent of the offices in oumrgey reported hiring an outside consultant, where
the following were typical comments from interviews

We had a great vendor that allowed us to chang&hbale front page. We could do a lot of
things internally.

[O]ur vendor came up with the ideas for how exattdlynake the tour pages, a lot of pages,
automated. Because when we did that, that wassaliive years ago, so that was when
nobody was doing it. Now it's pretty standard &wé some of those features.

The essential market logic behind the outsourcirthe@website is that there are economies of

scale in the problem solving process, where theaast of production of many websites is lower
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than the cost of producing a single website. Ingyple, the resulting surplus can be divided

among profit, quality of website, and the abilibydffer lower prices to offices.

The effectiveness of the market in part rests am Wwell information can be protected. That
is, if one vendor comes up with an innovative soluait some cost, and either offices or other
vendors are able to copy that solution cheaplyethgll be an underinvestment in innovation. In
this particular domain, protection likely does notne in the form of intellectual property rights,
but through the development of expertise that ceba@asily copied. However, that may still
leave much relevant information protected, as ggitéd by the statement of one clever staffer
made use of vendor services in another way:

One of the things that I've seen several exteroatultants do to pursue our business is send

us a review and a report on our website, sort afyaed by their staff and saying this really

should be updated, this really should be changedetet the standard government

configuration or whatever... | then see that andy) ekay, | think I'm going to implement
these things myself.

In this case, the staffer is essentially free gdam the information produced by vendors

An additional issue with respect to vendors is thate will be a natural push from vendors
to homogenize their products, because it is cheapeffer a limited set of options, and in part
because they are using off the shelf software desifor commercial purposes. Individual
solutions for the different offices are then adaptaof the standard set of solutions plus a
personalized configuration. As one individual mbte

Looking at some of the other companies, it souritedthey were trying to sell us more of

like a template of like, what a website would Idide, instead of... just completely designed
to us, and how we wanted it.

Observation 7 Vendors play a critical rolein aggregating experiences and standardizing
practice through their provision of services to multiple offices.

Hierarchies

There are two layers of hierarchy within the Housag based on authority, and one based on
power and resources. With respect to the forrherQommittee on House Administration

(CHA) sets budgets and rules constraining off-btithg@davior (e.g., postings to official websites
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are limited in the last 30 days before the elegtiorhey also run the technical infrastructure of
the House, House Information Resources (MIR)R provides essential IT support to the
House. As part of that support is hosting of Membebsites, as well as basic consulting on
design, providing a number of templates for offiteshoose from (at no cost). It is clear,

however, that those templates are seen as someuwtstaining for some offices.

Part of the logic behind an hierarchical modgbblem solving, like the market model,
is that economies of scale in the provision of isewcan emerge. Production for offices may
thus be consolidated at significantly lower cddbwever, there is not a mandate that offices use
HIR, creating a mixed model of production, throddjRR, vendors, and self-production, where

only 15% of offices in our survey reported using-HR template.

As a point of comparison, interview responses ssgthat while HIR is cheaper (free)
private vendors generally provide more customizgglise and innovate faster than HIR is able

to do.

[HIR] are more involved than we’d like them to bdar instance, someone found a typo on
her [Member’s] biography this weekend and | havert@il them and wait for them to
change it on that site. Also they just updatedamuntent editor, which we have yet to make
work... also, any time you want to put streaming raeq, or, we can’t actually put
streaming media up, but floor speeches, it has tilngugh them.

Thus, in short, the hierarchical model, in thidiegt does not offer enough flexibility for many

offices on the contrary it adds an additional layecommunication and interaction needs.

Observation 8 CHA plays a critical authority rolein constraining what can be done with
websites, and the technology infrastructure of the House, HIR, plays a
marginal role in aggregating experiences across offices

The second layer of hierarchy is based on the paggnization of Congress. Parties have no
direct authority over what Members do with theirbs#es. They do, however, have what we
would label “problem-solving” resources. Earlieadysis of websites from 2003 suggested that
Republicans had systematically better websites Br@nocrats (Esterling, Lazer, and Neblo
2005). This may have reflected a residual of tigl priority that Newt Gingrich put on
technology; further, JC Watts, a Republican Menilmn Oklahoma and part of the Republican

* See the following website for additional inforioaton CHA (http://imwwcha.house.ggv
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leadership from 1998 to 2002, according to ourrnmi@nts, reportedly put a high priority on
Member websites. Our interviews suggest that whigeperception (especially among
Democrats) persists that Republicans put a higiriprion Member websites, in fact the
Democratic party made websites a high priorityraelosi became minority leader. Thus, for
example, many Democratic interviewees said thaeuRelosi Democrats put a lot of energy
into developing the website, HouseDemocrats.gawthier, in an example of the resources of
the parties, the Democratic caucus provided a mugtl analysis of every Democrat’s website.

One staff member described the consequences dbthisil analysis as follows:

[A] couple of months ago the Democratic caucus.. itaddeveryone’s website. And told
you what they thought was wrong with formattingtelting you what rules you might have
accidentally broken.... So that was a very... indiailized report.

One office that was just starting out used the mejpohelp them get their website off the ground
and followed all the rules laid out by the Party:
[T]hey also gave a document of the highest scddiaemocratic websites... the highest
scoring was, [specific MC], and so | looked at\Wwebsite and | thought it was very clear.

And, as you can tell, ours is really similar. Jogt worked with our HIR consultant, [name],
a very good guy, and we created this.

The caucus thus plays a particular role in convg@tanMembers how to utilize new web-related
innovations. The following interviewee works iretleadership, talks about their role in

conveying lessons about online video and e-newestett

| was one of the first to get video up and runrongmy website.... | took the initiative....
We held a large meeting..., and | spoke and told theitis really easy and everyone needs
to doit.... And... at six months | was helping ofideft and right copy that function.... We
did it more recently with... e-newsletters... sayingouye got to do them. Such an easy,
great, cheap way to reach all your constituents...

In 2006, the Democrats have also played a key imlgushing online townhalls, in part by
centralizing and subsidizing online townhalls, artdoy publicly demonstrating their by making

them all available through the Democrats.gov websit

[T]he online town hall was done through the Demticraffice. It's cost prohibitive for
every office to have their own online townhall rmmtheir own.... So... that’s all centralized
through the Democratic office.
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Yeah, the e-townhall was pretty neat. We worketth we House Democratic Caucus and
they helped us set up the proram that made itfeass to post it.

The Democratic caucus also played an importantinod®nveying the party’'s message via the
web. Thus, for example, unsurprisingly, the atltht the Democrats conducted in part had a

party-oriented tilt:

[The] survey was more focused on the party messgegeit was on the individual site. ...
So... if we had a link to the Appropriation’s Comragtwebsite, but not the Democratic
Appropriations website, then we had points takémetause we should have been linking to
the Democratic site...

The Democrats also more directly pushed for cedamtent and messages on Member websites.
Unsurprisingly, the election was playing a big rdleging this period; a large number of
Democratic offices expressed similar experiencels party leadership encouraging a unified

message for the Fall election:

[T]he Democrats in July and August rolled out thmeessage platform. It's called A New
Direction for America.... The main thing was oneetha description of what the new
direction for America was. And the leader’s offe@couraged Members to put it up on the
website....

[T]he leadership office sent out a template onNleev Direction for America, and they made
an announcement at our press secretary’s meeatiMpodays, asking us to immediately put
this up on our websites, because Leader Pelosiedatt Democrats on message.

| thought that her [Pelosi’s] office would just keealling and telling me that | had to put it
[New Direction template] up. (Laugh) But alsouyknow, it's party unity and people
should see what the Democrats are standing for.

More generally, leadership plays a role in providoontent to offices, as these comments makes
clear:

| think it's gotten better over the past year. Tremocratic leadership will offer suggestions,
templates, links...

If you look at our website, there’s something abaeierans on there right now which came
basically straight from Pelosi’s office. Therelsasomething about cuts to college loan
programs, which is another email that was sensto u

Strikingly, by comparison, the Republican leadgrgilayed a far less important role vis-a-vis

their Members. Most staff were not negative altbatconference, but even those who had
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apparent confidence that there was useful infoonat be found there did not look, as these

two Republican staff convey:

| never once spoke with [the Republican confereabejut developing our website... I'm
trying to think. I'm sure at some point in timeeth.. provided examples of different types. |
can’t remember any specifics... but I'm sure if | theéy would have given me great tips.
But | didn’t.

The] conference does a really good job... putting.obiest practices.... [Q: To what extent
have you gotten insights?] Not much.

Other staffers were less positive regarding whatpdrty had to offer:

[T]he Republican Conference will send out stuficélenically to us.... I've had this
conversation with [them], like ninety-five percaftwhat you send me is useless. It's too
broad. It wouldn’t work in my district anyway.

| think the Republican party’s a little bit behitite Democratic party as far as... their
commitment to technology... | don’t know if they'vedn the leader that maybe [other
staffer] and | feel that they should be. You knibe Republican party being the leader and
having its members really devote resources tonetecommunication... in my opinion, |
think [other staffer] and | have really had to tétken ourselves, and it's our prior
commitment to it, and our commitment to it that haade us really work hard on this, and
not really our party’s commitment to it.

In short, during the period of our interviews stdlear that the Democrats were more proactive in
providing both form and content for Member websttemn Republicans, and that they had a real
impact on Democratic websites. We would note tihatrelative importance of the party to
Democrats as compared to Republicans in part teftae relative popularity of Democrats as
compared to Republicans during this period. Iipalar, while Democrats were trying to
nationalize the election of 2006, Republicans viljiaeg to keep races local. That is,
identification with the Democratic Party was clgalplus and with the Republicans a minus in

2006, and this almost certainly affected partytesgyand Member receptiveness during this

period.

Observation 9 The parties are aggregators of experience and supplier of web-related
practices and content.

Observation 10 During 2006, the Democratic conference was substantially mor e effective

at conveying practices and content to its Member s than the Republican.
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The Congressional M anagement Foundation

The Congressional Management Foundation (CMF)tasioa powerful impact on Web
practices among Members, through its annual repamts most importantly, through its “Golden
Mouse” awards to the best websites. The goldersmawards were based on a detailed set of
criteria that CMF developed, in part based on fagesips it conducted, in part in consultation
with staff on the Hill. The influence came througjle construction of a set of norms as to what
Members were supposed to do on their websites—dqblece identification of recommended
practices. Thus, for example, many staff, givenrésponsibility for their Member’s website,
began by consulting the CMF report:

| basically took the CMF book from a couple yeaye fio] see what the Golden
Mouse winners were doing, and used those techniques

[A]bsolutely. I've been to the CMF website anddYooked to see what their
best practices are or what they say these membeidoang correctly... to me,
CMF, they're experts in what they recommend, arel tlook at every single
house... website and they critique them. And to hénad information that’s

available online for free, in my mind you'd be nuist to look at it and use it
and try to integrate that into your own websiteigies

The second theme that came up repeatedly washin@btden Mouse award created a
competitive environment among the offices to wia #lward in 2006, as the statements by the
following three staff make clear:

| think, if we don't get at least a silver, it'sfafith my head. [laughter]... Powerful people,
they like to compete with other old powerful peg@ad then show their little awards.

[T]he Congressman really wants to have a Goldenddou That was part of the deal when
he was going to hire me.

[K]nowing that, the whole Gold Mouse thing was gplve coming around again | wanted to
make sure that anything that we did for the Corggnesh was going to be very, very content
rich, very, very content driven, and as one or tlek friendly for a visitor as possible.

Therefore, CMF plays a double role in influencihg tlirection of what is perceived as good
practice of Congressional websites. CMF sets thimative environment and their Golden

Mouse award can also be seen as an interventiorthatnatural system.
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Observation 11 CMF plays a critical role in aggregating experiences through its reports,
and in standardizing practices through its reports and sets into motion a
competitive process with its Golden Mouse awards.

DISCUSSION

How do people collectively solve problems? Weehaxamined the multiple types of
institutional processes that govern the productioth dissemination of a particular innovation
among Congressional offices. Markets, networkd,aararchies have their distinctive logics in
organizing human activity, and each plays an ingrdrtole in this setting. Offices can be seen
as consumers of a service, where a small induasyahisen to supply their needs. Information
about the innovation flows through the network— antthin the multiple networks that exit,
more the attentional than interpersonal. Multiplerarchies govern office behavior, with both
the administration of the House (through CHA) amel powers within the House (through the

parties) playing key roles.

Environmental

feedback Market Hierarchy Networ k
Learning from direct Conpentratlon Of. proplem Authority, power, Relational influences
engagement with solving capacity in private . o

: . and delegation of ~ within the
environment actors, fromwhom services are roblem oroani zation
purchased P 9
- Surveys and focus External vendors - CHA - Attentional
groups of i X v directives and networks
constituents - Feedback from constituent HIR
templates - Interpersonal
- Track'lng usage of CMF: Golden Mouse . networks
website - Party advice,
Award o
subsidies
Table 2: Factors influencing Congressional onlinggctices

These institutional logics interplay, with the irgersonal networks, for example, playing a key
role in creating market share (through reputatfonjhe relevant firms; and the formal structure

of the House clearly plays a key role in the emetrggormal network.
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While our main focus is on illuminating the presemé multiple institutional logics of
innovation, a natural question is what the joirnlirigs or success of the set up is. The above
research highlights a number of troubling patterfasst, there is relatively little feedback into
the system regarding success and failure. A napesendition for effective problem solving
aggregation within a system is for there to beifigant amounts of experience with the
environment to aggregate. From what we obserbedetis rather little evidence with respect to
what actually works. This, we would argue, refiettte dysfunctions of a decentralized system,
where it is no single actor’s interest to experitme®econd, there is relatively little interperabn
knowledge sharing regarding experiences withinrkgtution. Instead, there is a reflective
mimicry process, with subjective evaluation of atheisible practices. The net effect, perhaps,
is a consolidation of practices, but without as¢yéoundation in the collective problem solving

efforts of the constituent units of the system—Member offices.
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Appendix Al

Comparison of Sample and House

Sample House

MC Democrat 62% 47%
MC Republican 38% 53%
MC Female 22% 15%
MC Freshmen 11% 9%
MC term (average) 5.65 4.5
Median district income $51,05( $43,31
District % urban
households (average) 81% 67%
District % Bachelors
Degree (average) 25% 24%
Region of country

Northeast 15% 19%

South 33% 36%

Midwest 22% 22%

West 29% 22%
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