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World of Bizcraft
By Robert Bloomfield, Cornell University

Abstract

This article sketches the features required of @fpim (which | refer to as
‘World of Bizcraft’) that supports virtual worldsedicated to research and education
on business-related topics. Key features includegmassivity of content and
challenges, which is a standard feature in mostcatianal processes; certification
of players’ achievements, rather than the achievemef the players’ characters;
the ability to control participant interaction, daboration and creation of game
assets; implementation of induced value, which $ottme foundation of experimental
research in economics; production functions thaptoee the realities of real
businesses; sophisticated property rights that suppomplex software-enforced
contracts; and comprehensive systems for busireggsting.

Keywords: virtual worlds; gaming; business education.
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World of Bizcraft
By Robert Bloomfield, Cornell University

The Goal

For two decades | have been conducting researcénail-scale laboratory economy,
using networked software to create financial markieat bring a couple dozen people together to
trade for a couple of hours. At the suggestionthef Financial Accounting Standards Board, |
began exploring technologies that might allow reg®ers to conduct controlled studies of far
larger economies that would capture more of thetut®nal complexities of market regulation.
This article discusses the opportunities of onesibdgy: a virtual world populated with a
variety of business-oriented “serious games.” Adocw to Abt (1970, p. 9), serious games

“...have an explicit and carefully thought-out edumaal purpose and are not
intended to be played primarily for amusement. Tues not mean that serious
games are not, or should not be, entertaining. &éetrthe somewhat Calvinistic
notion that serious and virtuous activities caryetfun.”

Such a virtual world would enable educators ancaehers to go far beyond the
relatively simple settings that experimental ecoistsnhave examined to date. By allowing
participants to take on natural roles in businesings, virtual worlds can help students
understand factory floors and trading floors, syppiains for potato chips and computer chips,
marketing strategy, and (my own particular interésiw financial reporting regulations affect
capital flows and financial markets. Outcomesualsworlds can also allow researchers to push
their own frontiers of knowledge, much as experitakresearchers have done, by constructing
controlled environments designed to test specifipotheses, rather than attempting to test
hypotheses by looking at data generated for anqibgyose (and therefore not ideal data for
testing the hypothesis in question).

My goal is similar, but not identical, to the goalsmany others who study or build virtual
worlds.

* A focus onstudydistinguishes my goal from the goals of existirsgng-oriented world
makers, who seek purely to entertain (like BlizzArdertainment, which makes World of
Warcraft), or “to create a revolutionary new forhahmared experience” (like Second
Life). A platform used for study must not only cates educational goals in developing
world content, but must have a variety of featutes facilitate integration of inworld
activities into more traditional forms of educatiomhe platform must also grant
instructors and researchers the control they dentsed their students’ and research
subjects’ inworld experiences, and the flexibitiblymodify those experiences to suit their
needs.

» A focus ongamess quite different from those who focus on non-gagducational uses
of virtual worlds, such as inworld streaming videdgractive three-dimension modeling,
and new forms of business education. Naturally, év@g, a platform that supports
serious games would ideally include many of thénetogical and educational non-game
innovations.

* A focus onbusinesdglistinguishes this effort from the many effortause virtual world to
study other topics, ranging from art and architexto literature and science.
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* Finally, a focus on the study ofal-world business also distinguishes my goal from that
of others who study virtual worlds in their ownhitgFor example, economist Castronova
(2006) and anthropologist Boellstorff (2008) ardeetively working as naturalists,
seeking to understand, with minimal interferencay people use and interact with this
new technology. Legal scholars Grimmelman (2008)tfield (2005) and Lastowka and
Hunter (2004) pursue a similar goal in exploring tagal implications of virtual worlds.
These are fascinating topics, but only touch upws marrow and very new sliver of real-
world business that students and researchers sesidéerstand.

Required Features

Virtual worlds are engines for innovation and cbdeation. This makes them wonderful
venues for the study of real world businesses, whie themselves engines of innovation and
collaboration. However, educators need to contie thallenges their students face, to
emphasize the lessons they believe are most impadrtaan order they believe is conducive to
learning. Researchers need to control the forcesgaapon their objects of study, to see how
behavior responds to changes in those forces. &hihators and researchers also need to control
collaboration among their students and researchestsh to ensure the integrity of the
educational and research process.

Virtual worlds must possess seven required feaftiores virtual world platform for the study
of real business. The first three features refleettraditional need for control typically exerdse
by instructors:

* Progressivity. Progressivity is perhaps the most familiar andvensal features of
traditional education: students tackle simple tds&®re harder ones, so that educators
can provide the foundations for deeper understandinlater topics. Progressivity is
already common in goal-oriented virtual worlds, ebhipresent increasingly difficult
“quests” as a player gains experience.

» Certification. Progress toward educational goals must be aclettged and verified. |
propose replacing “leveling up” in games like “Wibrbf Warcraft” by certifying
participants’ specific achievements, rather thdtecéng a broad measure of an actors’
generic experience.

e Control over participant interaction. Educators and researchers will need the
flexibility to control participants’ ability to ciege, trade and use game assets (like scripts
and information displays) when they feel it is agprate to do so, and also control when
participants are interacting inworld with real oripted decision-makers.

The next two features are derived from the field*@fperimental economics,” which
many business researchers use to study the effiédissiness institutions and incentives on
human behavior.

* Induced value Worlds designed for study of business must empéagsarticipants’
motivation for inworld profit, while dampening tlmemotivations for social interaction
and entertainment, which will distract them frore thtended topics of study.

* Inworld production functions. The platform must support inworld production ftioos
(which map inworld labor and capital into inworlditputs) that are flexible enough to
capture features or any industry. However, inwgmtdduction cannot interfering with
educational goals (by, for example, simulating id giat the participant needs to learn in
real life).
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The last two features are needed to capture elsnentinance and accounting (my
particular interest).

» Sophisticated contracting Modern capitalism rests on a foundation of propeghts,
agreements between parties to transfer those rights laws that enforce rights and
agreements. A successful platform would need taripdemented in a way that would
allow for innovation in contractual arrangementsacliiding tradable contracts, like
equity, debt, derivatives and futures), while limgt the need for human intervention to
enforce contracts and adjudicate disputes.

» Comprehensive business reporting system&ood decisions require good information.
A platform must support flexible and comprehensieports that display information
both inworld and to outside researchers, on theweh of individuals, businesses and
entire inworld economies.

Each of these features reflects my own philosopitdyexperience, and | expect to see all
of them modified significantly ways as others weigh Each feature also poses a number of
technical, logistical, educational and academialagr that | have only begun to explore, and
should provide fodder for a great deal of futurgesach and development.

Roadmap

Because many readers have little familiarity withtual worlds, | use the Section 2 to
provide a brief introduction to two of the most p&ar virtual worlds: World of Warcraft and
Second Life. In Section 3 | elaborate on the fesguequired of virtual worlds designed for the
study of real world business. For each featurestify the requirement, describe some of the
challenges it presents, and sketch out how it mighimplemented. Section 4 provides a closing
remark.

My Introduction to virtual worlds

In this section, | provide some context for my et in this new technology, and
describe my own experiences in two important virtwarlds, World of Warcraft (WoW) and
Second Life (SL).

Why | Became Interested in Virtual Worlds

For almost twenty years | have been conducting raxeats based on “serious games,”
using the methods of experimental economics. ypeal study, | might have subjects buy and
sell securities over a computer network, in ordeunderstand how market behavior and trader
welfare are influenced by financial reporting regigns or trading mechanisrh&€xperimental
economists are a minority in business disciplinaed(are most common in economics,
accounting and finance), but have become incresingll-respected and influential. Vernon
Smith even earned the 2002 Nobel Prize in Econofoicsfor having established laboratory
experiments as a tool in empirical economic anglysspecially in the study of alternative
market mechanisms” (Royal Swedish Academy of Seen@002). Even a decade ago,

! Many of my papers are available on my SSRN welepag
http://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?m=48324
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experimental economics was a well-known teachiragtore, and it has become an accepted, if
still uncommon, teaching tool in introductory ecarios course$.

In late 2006, | began discussions with the Findrtaounting Standards Board (FASB),
while led to the founding of the Financial AccoungfiStandards Research Initiative (FASRI),
under my directior. FASRI's charge is to foster communication betwaeademic researchers
and standard setters, and to support and condsgeaneh that can assist with FASB'’s
deliberations about proposed changes in accoustaglards. Experimental methods are well-
suited to such research, for several reasons., fvste aren’t many alternatives. Traditional
empirical research methods use publicly availabdea darchives to observe how existing
accounting standards alter the relationship betwgeamcial reports based on those standards
and market activity (such as stock prices, markgtidity, analyst forecasts, credit ratings, and
other variables). Unfortunately, none of these datehives are available for accounting
standards that have been proposed but not yet nnepieed. Theoretical research is also difficult
to apply to the FASB's situation. Many financiapoeting issues are simply too complicated for
traditional economic modeling to be both relevamtl &ractable. Moreover, psychological and
behavioral forces, which are typically absent inremmic models, can have a dramatic influence
on how accounting information is used (Bloomfie@D2a).

Experimental methods allow for the observation afriables that are otherwise
unobservable, and also allow for controlled mardpahs of key variables while holding all
other variables constant (Bloomfield 2009b, Bloaidiand Rennekamp 2008). In principle, it
would be possible to conduct an experiment in whiekearchers know all of the private
information that a firm is attempting to conveydugh financial statements, and can compare
the beliefs and behavior of investors, analystd,markets across two settings that differ only in
the governing financial reporting standards.

Traditional forms of experimental research will foran essential part of FASRI's
research activities. However, we also have somesraatbitious goals, such as studying how
accounting standards affect the liquidity of cdpiearkets and the nature of commercial
contracts. Ideally, experiments addressing theseegswould involve many types of participants
(such as managers, auditors, investors, and agplysiking complicated decisions (such as
valuation, production, capital allocation and canting) in complex institutions (such as
financial markets). Those participants would needé¢ well-trained, not only to understand
accounting and finance, but also to understandneamd self-contained laboratory setting.

The above description of the ideal experimentalirggtis remarkably similar to the
description of a virtual world, which is typicallyopulated by many types of players making
complicated decisions in complex institutions. Muower, most worlds provide natural
mechanisms for residents to become well-trained iith set of inworld skills and knowledge,
so that they can behave intelligently. Of coursestmworlds focus on “orcs and elves” (a
derogatory term for new worlds that differ toolétfrom prior Tolkein-inspired worlds), rather
than on investment bankers and credit analystss,Timy challenge became to learn enough

2 See Ball (1998), and the website of University ofirginia Professor Charles Holt

(http://people.virginia.edu/~cah3kfor more recent information on the use of experntal economics in both
research and teaching.

® http://fasri.net
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about existing worlds to determine how worlds atsoand elves could be modified to suit the
needs of FASRI.

As my first step, | subscribed to two virtual war]dVorld of Warcraft and Second Life. |
discuss my World of Warcraft experience first, hessa most readers unfamiliar with virtual
worlds will find it a far simpler environment to derstand.

The Life of Ramat in World of Warcraft

| subscribed to World of Warcraft (WoW) by purchagia two-week trial subscription
for $1.99 at my local Best Buy outlet. Hoping myfewvould play for me, I let my wife select a
name (Ramat) and a character (a hunter). After nfg wustomized Ramat’s cartoon-like
representation (his “avatar”), she exhibited littiéerest in the game. | brewed some tea and
settled in for a few hours on a rainy Saturday nmayn

After selecting a “realm” to enter, | found mysatf a colorful and graphically rich
landscape. While a typical computer game forcedagep into a predetermined sequence of
challenges, | was able to wander about freely ticlgatvith the hundreds of other people nearby,
and killing various beasts that roam the land. blasts are controlled by artificial intelligence
designed by WoW'’s developer, Blizzard Entertainmeant are often referred to as non-player
characters (NPCs). Since | had chosen the “normaltie of play, | was only able to attack
NPCs; battle with participant-controlled characterguires their consent. Each time | killed a
beast, | received some loot, such as the anima&ls g other valuable body part, pieces of
copper, weapons or clothing. | also received egpee points. When | received enough
experience points, | “leveled up” to become a LeRehunter, which increased my strength,
health and other attributes.

After killing a number of mangy saber cats and wvilgars, | began to choose from a
variety of “quests” posed by NPCs. A typical eajlyest was to bring animal pelts to the NPC, in
return for pieces of copper and a new weapon. (€opgilver and gold form the basis of
currency in WoW.) | also patrticipated in a “raidjtring which | joined with other players to
raid a dungeon or cave that would have been imples& broach on my own.

| didn’t get much further than this in WoW, but &ve learned more from talking with

some players in the Cornell community. One studetgphanie, studies to become a veterinarian
during her working hours; when she has time (amenoivhen she doesn’t), she logs onto WowW
as the Druid healer, Moliacoria. As a healer, Mmiga joins forces with damage-takers (who
serve on the front lines of combat) and damageededlvho can cast spells or use other long-
range weapons from behind the damage-takers). twlefinds a safe spot not too far from the
action, so that she can track the health of herpetnots and allocate her precious healing
powers as she deems fit.

Like most advanced players, Stephanie has loggé#@naendous amount of time on
WoW. She admits to spending about 12 hours a daWokV during one summer when her
parents were out of town.To make it easier to eagagquests and raids with her friends,
Moliacoria has become a member of a guild callelde“Unseen Order.” Blizzard created guilds
as a way to foster communication between playersmbers of guilds select a customized
tabard for their characters to wear as a uniforomiiy quests and raids, guild members can use

8
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special chat channels to communicate with one @&nothore effectively. Guilds have
hierarchical leadership structures, and may impfentieeir own requirements for membership
(such as attending meetings) and their own rulewvdting and decision-making. Guilds often
form their own rules for allocating the loot droplpay their vanquished foes. Usually, the loot is
divided according to need—as a healer, Moliacosas little use for heavy weapons, but great
need for items that sustain magic powers, and dignés useful for alchemy. Players can roll
computerized dice to settle disputes, or rely @irtleader to make decisions in the best interests
of the guild or warring party. In many cases, Matiaa ends up with loot that is not useful to
her, but is valuable to others. Fortunately, WoWvpies a number of auction houses in which
players can buy and sell goods for in-world curyenc

Success at high levels in WoW requires communigatind processing a great deal of
information, and doing so quickly. Fortunately, Wasipports some limited “scripting” that
allows for improved information displays; thereeigen one for healers designed specifically to
help them determine which fighters are the beshdal (considering their health and battle
position relative to others, and the scarcity & trealer's remaining healing powers). Many
players also use software outside of WoW to asisesh. For example, members of the Unseen
Order use the programentrilo to communicate by VOIP (voice over internet prolpso that
they can speak rather than type messages to daehvatile engaged in combat. They also use
programs designed to capture information about WaWtion houses, in order to identify the
best available prices for loot.

The Life of Beyers Sellers in Second Life

| joined Second Life (SL) in January of 2007 by atdwading free software on the
internet, and getting a free subscription. | chassuitably business-oriented name for my
character (Beyers Sellers), and clothed him ingeand a t-shirt from a selection of options
provided at no cost to newcomers (called “noobs'hemwbies”).

After spending a few minutes on “Help Island” toste the skills of dressing, walking,
flying, chatting, and looking around, my first stefas to open the “map” window. The map
provided a schematic map of the entire world of &llarge mainland surrounded by countless
small islands. Every avatar currently online wgsresented by a green dot on the map. On the
day that Beyers Sellers was born there were aliy0080 people online.

Following the principle of “The Wisdom of CrowdsSrowiecki 2004), | assumed that
large groups of people must be somewhere wortkingsil selected a spot laden with green dots,
and teleported in. When | materialized, | found affysurrounded by several female avatars in
provocative outfits. The walls were covered witlvatisements—some providing photos of real
women—and website addresses or phone numbersaftitianal real life (RL) interaction, and
others providing photos of avatars and their SL emffor “escort services” to take place in SL
itself. | turned around only to see an escort perfiog one such a service for her client. | wasn't
sure how the escort was able to move as she didhgrthe subscriber controlling the client
found this service of value. | quickly concludedaith could answer such questions elsewhere,
and opened my map again.
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It may seem inappropriate to introduce Second Wifgh such a tawdry story—
particularly since Second Life has since relegatdalt content to a separate region | would have
known to avoid—but readers should know that at timee this experience was hardly
unrepresentative. My Wisdom of Crowds strategy ghbume, over my first brief sessions on
SL, to roughly equal numbers of sex clubs and casi®nly two crowded places were reputable.
One was a set of kiosks offering hundreds of Lisdg1USD ~ L$260) for answering market-
research surveys conducted by NPD Online Rese#mwbther was a meeting for Linden
helpers—about 30 people who were volunteering tckvior Linden Labs (the creators of SL)
had convened to discuss how to help newbies, amd tbodeal with “griefers"—those who
intentionally cause problems for others, whetheriiappropriate dress, verbal abuse or other
methods. While | would have found the meeting egéng, | was politely asked to leave.

| then decided to teleport to lands with only oméveo people. Now my adventures took
me to stores selling clothing, furniture, musicjnaad avatars, and scripts that would animate
avatars to dance or move in other ways (solvingtiezle of the escort). However, | didn’t have
much money to spend, and my attempts to find likeded residents were relatively
unsuccessful. Disappointed with what was on offéeft SL, not to return for many weeks. (It
was during this gap in my Second Life that | exptbkWoW.)

When | returned to SL with a mission to learn mab®ut virtual worlds, | decided to
exploit a new principle: “everybody likes a pretgyrl”. With a single click of a button, |
transformed the androgynously-named Beyers Setiewsa young woman. | found a moderately
crowded spot, which turned out to be a dance cliie club was playing music owned by a
record label that was advertised throughout thé.dulater learned that the club owner was
being paid for the publicity by the record labéh)the corners of the dance floor were “pose
balls” that | could click to animate my avatar andke her dance to the music.

Dancing in a short skirt and a crowded bar, the Bewers Sellers was instantly popular.
The women gave me clothes and hair to replace mypieeattire, and the men gave me helpful
notes (text documents) on how to manage my invgntese the notoriously finicky in-world
search engine, and other tasks of varying intéoceste. While | was grateful for the clothing and
the information, | clarified that | was interestedthe business and educational aspects of SL,
and again everyone was very helpful, spending cuibét of time directing me to educational
facilities, training sites, real estate agents, aitnér people, groups, and places that they thought
might interest me.

Feeling more prepared to explore the potentiallgfl $everted to my male avatar. | also
took the somewhat rare step of publishing inforora@bout my “first life” on my SL profile,
expecting that my position as an accounting proiesguld discourage attention from those
using SL purely for socialization, while making etasier to find residents who might be
interested in my quest.

My studies revealed that Second Life had a far ntoraplex economy than World of

Warcraft. As | wrote in Canada’s National Post @tdield 2008), World of Warcraft is a lot
like Disneyland:

10
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Tourists who visit Disneyland pay their money tsiBy, because Disney created all the
attractions in the park. In much the same way, grypyf World of Warcraft give their
money to Blizzard Entertainment, because Blizzashted all of the attractions in the
world — harrowing dungeons filled with monsters arehsure. Linden Lab’s business
model has created an entirely new type of worldedson entrepreneurship. It is as if a
company chose to compete with Disneyland by sayiadollowing:

“Come to our amusement park — for free. We areaihg to build much here ourselves.
But we have lots of land for rent, and we will pid®/ you the tools you need to build
your own attractions. Once you build them, you charge admission.”

This unique model has attracted a thriving comnyumiitentrepreneurs in Second Life. In
this 3D online world, residents rent land, whictoaks them a place to build their
attractions and control access, and gives themespad.inden Lab’s computer servers.
They use Linden Lab’s building tools to create otgefrom buildings to hot air balloons,
and use Linden’s programming language, LSL, todotireir creations to life.

| became particularly interested in Second Lifaisaficial community. Entrepreneurs
need capital in Second Life, just as they do in likg and in late spring and early summer of
2007, a number of banks and stock exchanges pessémémselves as answers to this need.
They collected billions of Linden dollars (worth lhmns of US dollars), offering the promise of
exceptionally high returns. However, the banks werked by a series of crises. In July of 2007,
a bank closed temporarily after an alleged emberahe. Immediately afterwards, Linden Lab’s
decision to ban gambling caused most banks and&sstocdecline precipitously, as gambling
was a favorite investment and source of profit. Gy large bank, Ginko, collapsed
completely. After a series of such scandals, Lindaln effectively banned banking activities in
January 2008, largely eliminating this portiontoé Second Life economy (Talbot, 2008).

The demise of Second Life’s financial sector harsihelled the end of Second Life’s
economy. Instead, entrepreneurs simply raised alapitough more traditional channels in real
life. My own continuing story in Second Life is blamatic, if not typical. In August of 2007 |
arranged a series of guest lectures in Seconddif€ornell students interested in learning more
about the Second Life economy. However, my propatahcted attention from Second Life’s
entrepreneurs. An enterprising blogger, Nick Wilsarranged to have the sessions filmed and
broadcast.

What began as a low-key academic lecture seriesbleasomed into one of Second
Life’s most respected forums for serious discussibaut virtual worlds and new media. Our
guests have included top executives from many pnseroriented virtual worlds; academic
researchers in law, economics, anthropology, pdggyoand business; entrepreneurs running
real-world and virtual-world businesses; and polwegkers from the U.S. Congress, European
Parliament, and the Obama administration.

Production and funding of Metanomics are an oldgsgon virtual business. Funding for
the show came from a number of real-world corporetithat were interested in gaining
visibility in Second Life, including Kelly Service€isco Systems, Saxo Bank, Generali Group,
SAP, and Sun Microsystems. Metanomics was filmadl laroadcast by a group of Australian
entrepreneurs who believe that television showsed in virtual worlds (‘machinima’) have
economic promise; their business, now called Tnegtartners closely with Linden Lab and is

11
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attracting increased attention. While our persortmeed changed over time, each episode of
Metanomics has required collaboration among pesgplead across Canada, several States in the
U.S., Australia and Europe. Metanomics is now owney Toronto-based Remedy
Communications, Ltd., and has developed an arcloiveover 80 episodes, available at
http://metanomics.net

The success of Metanomics has occasionally disglaste from my original goal of
developing a platform for the study of real busmes a virtual world. However, it has also
provided substantial benefits. Hosting Metanomias &llowed me to create a similarly weekly
broadcast for FASRI. More importantly, it has fegpme to understand the features that would
be required in an effective version of a ‘WorldBitcraft’, which | discuss next.

Features Required for World of Bizcraft

Armed with some familiarity with virtual worlds, wean now begin to explore their use
for business education and research. Recall thagoayis not simply to use virtual worlds as a
method for long-distance telecommunication. Rathwsr,goal is to allow participants to take on
the roles of business people and make decisioasraalistic business environment: envision a
World of Bizcraft that combines the goal-oriented¢ds of WoW with the business orientation
and open-source philosophy of Second Life.

In this section, | discuss the seven key featurasguch a platform would need to allow:
Progressivity, certification of participant achievents, and control over participant interaction
ensure that participants are acting and learnirdgpandently. Induced value and inworld
production allow worlds to capture the economicésr of real-world businesses. Sophisticated
contracting and comprehensive business reportiatgss allow participants to make intelligent
decisions in a world with realistic inworld commerc

Progressivity

Progressivity is perhaps the most familiar and ersal features of traditional education:
students tackle simple tasks before harder onegiréssions are quite uniform across textbooks
and course syllabi in most courses, usually becaasee topics provide the tools essential for
understanding later topics. Sometimes the progredsimore arbitrary: there is little reason for
introductory classes in financial accounting cosirse progress from the top left of a balance
sheet to the bottom right, but most do exactly.tHatwever, even when the progression through
topics is arbitrary, texts still take advantagettté sequence of topics to introduce simple and
foundational matters in the early topics, to previdr deeper understanding in later topics.

My account of WoW shows that game play is roughiggpessive: | began by killing
relatively manageable NPCs on my own, gradualljtisgi to more formidable prey with the
collaboration of others. In contrast, SL providesvided me with no progressivity at all, leaving
me to wander the world and tackle tasks as | clibseould find them). | became a frustrated
drop-out, and don’t believe that SL’s goal-free Ipdwphy would be appropriate for many
students (although it may be possible to creatgrpssive quests within SL).

12
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One of the difficulties of providing progressivesmess education is that centuries of
economic progress have allowed the evolution afeidibly complex institutions. Virtual worlds
provide a natural way of turning back the cloclstimpler times, with institutions that are likely
to be familiar even to young students with littbgpesure to the business world. Most of the
business institutions included in the world coulel familiar to students with little business
background: people get paid to create or transpootls, and engage in trade by exchanging
money for items of value. Even this simple worldoypdes many lessons in production,
inventory management, competition and other topis. participants become sufficiently
comfortable with the world’s traditional economyests can introduce new features, such as
markets for labor and capital, and complex produncgirocess and commercial arrangements.

It isn't difficult to imagine a World of Bizcrafthat would lead players through a
progressive set of standard business topics. Fmpbe, assume that my first quest in WoB is to
sell newspapers. | am endowed with some cash, ared fimd the newspaper publisher from
whom | purchase my day’s stock. | can make only pmechase a day, because of the time it
takes to walk from the publisher to my assignetistaWhen | arrive at my station, | sell my
wares to interested pedestrians.

Success as a newspaper vendor requires me todegood deal about the WoB, such as
how to walk, communicate and enter into cash exgésanl would have to be able to read a very
simple set of reports that indicate how many newsma | have, how much revenue | have
received, and how much profit | have earned—alkesal skills for further quests. Equally
important, | must master the “newsvendor” problevhjch is a staple of introductory supply
chain management (Cachon and Terwiesch, 2005).h&sirgg too many newspapers at the
beginning of the day is costly to me, because whseWspapers have no value at the end of the
day. Purchasing too few newspapers is costly bechugll miss out on profits | could have
earned. | must therefore be able to find and imé&ripformation about demand, and purchase the
guantity that balances the relative costs of oaed under-purchasing.

Once | am successful at a simple newsvendor guesght engage in a number of more
complex quests. For example, | might be asked Hobseks instead of newspapers. Unlike
newspapers, books are valuable even after the fetie a@lay, so inventory unsold at the end of
one day is available for sale the next day. Likews customer who was unable to purchase a
book on day may return the next day to purchas€hiése ramifications of durable inventory
dramatically complicate my decision, particulartyl ihave to wait several days to receive the
books | have ordered (Bloomfield, Gino and Kulp 200 will need to master additional reports
about inventory, order backlogs, shipments in itaarsl projected demand.

Once | have mastered the bookvendor quest, | wioeiMell positioned to begin studying
any number of topics. For example, | might contimun a sequence of quests in production and
operations management by taking a job in a minaaory, in which | operate machinery (to
learn the basics of production) and move on to mamnal decisions, like balancing an assembly
line. Alternatively, | might pursue quests thataatuce me to various topics in the economics of
strategy, by requiring me to choose which goodprtamluce and sell, how much to sell and at
what price, where to locate my business, and so ahwhile competing for business with
others in the same markets. As | progress, | cginb® confront possibilities that were not
available in the world’s traditional economy—boriog money, entering into long-term
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contracts, investing in R&D, and so on. Eventuallypay move into the world of finance,
lending money and investing in other’s businesses.

It may surprise the reader that | haven't yet ntargd my own field of accounting. Every
business quest will require participants to be ableead and understand a variety of financial
reports—how else can they assess their performamtenake decisions? As the business setting
becomes more complex, so does the accounting.

Thus, a progressive accounting education couldnbegiiated into quests focusing on
progressively complex business decisions.

In a similar way, “softer” business topics, suchesglership, management, teamwork and
organizational behavior can be introduced throughsts requiring participants to interact in
varied organizational structures.

Certification of Participant Achievements
Certification vs. Leveling

Leveling is a central aspect of WoW and many ottwtnal worlds. Leveling provides a
focused motivation for many participants, affetis attributes and privileges of the participants’
actor, and can grant participants social statush(sas being an influential role in a guild).
However, leveling has two shortcomings for educetigurposes.

» Leveling pertains to actors, not participants. Ramat leveled up in WoW after killing
about a dozen small beasts. While all of this cdnebg@erience may well have made
Ramat stronger, it didn't make Rob Bloomfield stgen Thus, leveling reflects Ramat’s
accomplishments, not mine.

* Leveling is too vague.Every animal Ramat killed earned him experiencetpothat
moved him closer to leveling up. However, expereepoints are not tied to specific
educational goals (for example, learning differbattle techniques or how to manage
parts of the game interface). As a result, | pealipriearned little as Ramat gained
experience.

A platform for business research and education lsh@place leveling up with a more
robust form of certification, which differs fromveling up in that it certifies participants’
specific achievements, rather than reflecting athrmeasure of an actors’ generic experience.
For example, succeeding in the newsvendor quesiresqme to master a number of skills:
choosing orders quantities that are appropriatergawvailable information about demand and the
relative costs of over- and under-ordering; intetipg the information displays; and knowing
how to interact with both my supplier and my custosn An educator could verify that | have
mastered these skills by examining my profits edyressessing the correlation between my
ordering decisions and the optimal orders, andggieven quiz me on how to interpret reports.
Once my mastery is verified, | could be grantediftestion as a Level 1 Supply Chain Manager.
Mastering the skills needed to manage subsequeptysahain tasks (such as handling durable
inventory) might earn me Level 2 Supply Chain Masragertification. In contrast, a quest
requiring me to assess the credit risk of potertiiarowers might earn me certification in
Commercial Banking.
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Certification will have a number of uses. First dacemost, certification would allow an
educator to verify that a student has actually deted the teachers’ educational requirements
(e.g. college transcripts).

Certification can also be used as a gateway toatamlNenges. For example, a participant
wouldn’t be able to attempt a Level 2 Supply Chaurest until receiving Level 1 Supply chain
certification. Participants might not even be albte enter certain worlds until receiving
appropriate certification. This ability would berpeularly helpful for researchers who have little
interest in studying the behavior of economies sgte economic decisions reflect considerable
knowledge and experience. Because many researalwersl likely reward participants with
items of real-world value, certification thus be@mvaluable in itself.

Certification may also become useful inworld (ageleis in WoW). World designers
might grant inworld assets (such as additional kadshthe actor of a participant who has
achieved certification. Certainly, certificatiori (hade public) is likely to play a role in inworld
decisions by other participants. For example, | idae more likely to entrust someone with
financial responsibilities if they had extensivetideeation in finance.

If certification is viewed by businesses as sudiintly reliable indicators of business
acumen, it wouldn’t be too hard to imagine a restima¢ includes the following information:

I am a 40th level commercial banker in World of @&dt. | have certifications in
risk management, derivatives (including intereg sdrips and swaps), as well as
financial analysis and credit risk assessment. | @amrently head of the
commercial banking division of Q-Bank, and havensie profits grow 40% in
the last three months.

Challenges in certification

Certification poses a number of challenges. Finst mremost among these would be to
maintain academic standards. This challenge woealdifficult even if all quests and certificates
were assigned by a central body, just as BlizzartefEainment solely determines how many
experience points are granted to an actor for angactivity, and how many experience points
are required for leveling up. However, an openfptat for research and educational purposes
would allow many people to construct their own wlerbind quests. These would either have to
be idiosyncratic (resulting in multiple brands efrtification) or approved by an oversight body.
Both solutions seem feasible, and a combinatiorapgroaches might be effective: a small
number of oversight bodies who assigning their aentifications, and also approve certification
transfer credit where they deem appropriate (foangde, a player can use evidence of a
particular certification approved by oversight lmbak to receive an appropriate certification
form oversight board B.

A second challenge is that certification cannot tbe easily transferred from one
participant to another. Many news stories have lveten about WoW “farms” in China, in
which Chinese workers take a WoW actor through mewgls, and then sell rights to the actor
to wealthy but time-constrained Americans. Thosgng on certification must have appropriate
means to verify that a participant has actuallyhedrtheir own certifications. Solutions might
include a combination of

15



Journal of Virtual Worlds Research - World of Biaftrl6

* An honor code (perhaps included in the end-useensmg agreement) that all
participants must sign indicating that they wilither allow other participants to control
actors purportedly controlled by themselves, nortia actors purportedly controlled by
other actors, at risk of termination of their aasp@and

e Sporadic but brief “pop quizzes” to ensure thattipgmrants have the skills they are
certified to have mastered, with failure resultig revocation of the appropriate
certificates;

* Computer programs that identify participants wh@egy to be behaving in ways
inconsistent with their certification, possiblyggering a quiz or other intervention to
verify certification.

Control over Participant Interaction

As any student knows, educators exercise consigeredntrol over their learning
environments. Educators using virtual worlds wéked to have the flexibility impose controls as
they deem appropriate, while also taking full adege of the freedom virtual worlds can
provide. In this section, | focus on three part@cullecisions that balance freedom and control:
whether roles are taken by participants-controdletbrs or NPCs; whether the quests take place
in persistent or bounded worlds; and whether ppeids have the ability to create new game
assets.

Participant-controlled actors vs. NPCs

The reader may have noted that | never specifiedhwioles are played by NPCs, rather
than other human participants. This is a crucsliesbecause every role taken by a participant-
guided player also reduces the educators contel the process. Assume, for example, that my
newspaper publisher is a more advanced particifathat participant had trouble managing her
own inventory, | might find it difficult or imposkle to achieve my goals. Unless the educational
intent of the quest is to illustrate how invent@npblems propagate along the supply chain, the
control provided by NPCs is probably useful.

On the other hand, NPCs can be gamed and provideipants with “exploits™—
methods of achieving outcomes that were not ardiegb by the world designers, and that defeat
the intended purpose of the game. Thus, artifioiglligence for Als will need to be thoroughly
tested for robustness to exploits.

Persistent or Bounded Worlds

Second Life represents a “persistent” virtual wdrtause the servers that control them
run continuously, allowing software programs tcemlthe world even when no members are
present, and the worlds continue as long as rurthiegame publishers choose to sustain them.
Traditional computer games, likBoomor Thiefare “bounded” virtual worlds because the world
does not exist or change when no members are preseheach world has a definite and end.
WoW is actually a blend of persistent and boundextlds. The larger environment is a
persistent world with thousands of participantefatting; however, when a team chooses to raid
a dungeon, WoW creates a new “instance” of the éoangn its initial unraided state, and allows
only the team members to enter. When the raides, dhis bounded dungeon world is erased, to
be recreated again in its unraided state for anqiuey.
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Most extant educational games use bounded workdsuse they afford the most control.
Persistent worlds impose two key challenges teetheator or researcher seeking control.

First, what happens in a persistent world when réigg@ant is not there to control her
actor? This is not a problem in WoW, because aor alties not suffer from absence (except for
the opportunity cost of missing in on a profitalblent, and perhaps losing the trust of guild
members who expect dedication). The actor canndtlieel when the player is offline, nor does
it lose health. In contrast, an actor in a businessing would need to pay rent and other
expenses, regardless of whether or not the paatitis online. Moreover, sharp turns in the
economy could cause the actor to miss out on oppibits to avoid catastrophe. As a result, a
participant could log on to find that her actor lgase bankrupt. One solution to this problem is
to allow participants to program their actors tga&ye in routine decisions during their absences.
Another possibility would be to create worlds thag persistent, but intermittent: for example,
online from 7-9pm on every Wednesday. Yet anotiodut®n would be to allow instances of
bounded worlds to be created upon demand withiarget persistent world, much like the
creation of dungeon instances for raiding parted/oW.

Second, persistent worlds must be able to evolveldng periods of time without
rampant inflation. Inflation plagues many virtuabnds, because all players wish to make
progress in the game, leveling up and receivinteb&teapons and armor. Once better weapons
become available to the top players, they sellierar even give their once-valuable weapons to
less-advanced players, causing a trickle-down eft@eerseers of virtual worlds must pay close
attention to the sources and sinks of currencypogerty. | discuss this problem further in the
section on inworld production.

Ability to Create Game Assets

Many virtual worlds allow players the ability toeate and trade game assets. If the
newsvendor quest were created by an educator iit 8lould be a simple matter for players to
build and share notes that guide newbies througlgtiest. They could also create a market for
information displays that aid decision-making, wem scripts that would automate the behavior
of the actors and guarantee optimal inventory meumat.

Most educators would probably encourage studentsad any helpful materials, as long
as quests were immune to “exploits” that wouldwalfmarticipants to accomplish the stated goals
without actually learning the intended content)wdeer, automation scripts effectively act as
exploits, and | doubt instructors would want torpirtheir use. Information displays are a more
difficult question: displays could provide a naluveay to help participants understand the
decisions confronting them, or could simply providesolution without communicating any
insights.

Instructors clearly need the power to determinethdreany or all of these forms of
assistance are to be encouraged or prohibited.
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Induced value
Experimentsin Economics

We now come to a feature required by educationainess games that is almost surely
incompatible with worlds created for entertainmenbusiness: the ability to control and observe
participants’ preferences over game outcomes. Heel ior this control is laid out by Vernon
Smith (1976, 1982). To clarify the role experingnan play in testing economic theory, | lay
out five basic assumptions underlying any econgredliction:

» Institutions. The game has a well-defined set of rules (econamsittutions) that govern
what players know, what actions are possible, avd those actions map into outcomes;

* PreferencesActors have well-defined preferences over outcomes

» Beliefs. Actors form beliefs about the outcomes that waBult from their actions, given
their beliefs about the environment and other acaotions; and

* Rationality. Actors behave rationally, given their preferenaed beliefs.

e Solution Concept. Behavior will be consistent with some fundamerdalumptions
about economic equilibria. (For example, the themight assume that behavior must
satisfy the condition of Nash equilibria).

Assume that a researcher wishes to test whethercaeased fine for underpayment of
taxes reduces tax evasion. After the legislatussgmthe law, tax evasion use shows no change.
What can the economist conclude? Perhaps the nevislaever enforced, or taxpayers don't
actually control the behavior that is being measwae “evasion” (the institution assumption is
wrong). Perhaps taxpayers view the fine as a batipenor to protest government policies (the
preference assumption is wrong), or don’t belielie fine will be enforced (the belief
assumption is wrong). Perhaps taxpayers don’tretitgir own self-interest, and are not deterred
by the higher fine even though they would prefeb&(the rationality assumption is wrong).
Finally, perhaps the solution concept is wrong. phediction assumes that taxpayers and tax
auditor settle into a Nash equilibrium in which leguarty responds optimally to the anticipated
action of the other, and that those anticipatiores cdrrect. However, there are other solution
concepts (such as rationalizability) that woulddléa different predictions.

Experiments are helpful in part because they allesearchers to exercise direct control
over institutions, and exercise indirect controeoyreferences and beliefs. (Experiments also
allow measurement of variables that are unobsesvaltiside the laboratory.) Experimenters can
exercise direct control over institutions and iedtr control over many beliefs by providing
detailed instructions that spell out the new ldwe, likelihood of enforcement, and any other key
information. Experimenters can exercise indireattan over preferences by making sure that
participants’ receive real-world payoffs that asrge enough to dominate any other non-
monetary preferences they might have. With theserals in place, the experimenter can then
draw inferences about participants’ rationality ainel predictive validity of the solution concept
being assumed.
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Inducing valuein virtual worlds

Vernon Smith’s 1982 paper lays out some of the etemneeded to exercise sufficient
indirect control over preferences that the resaften experiment can be generalized to real-
world settings. Modifying Smith’s discussion to leet my own views, inducing value for a
particular player in a virtual world requires sedeatures:

* Rewards. There must be some reward of value thtipants can pursue within the
experiment.

* Nonsatiation. Participants must prefer more rewwardss (they cannot be indifferent, no
matter how much they earn).

« Saliency. Participants must be aware of how ganieooies map into rewards.

« Dominance. Rewards must be large enough, relatipatticipants’ uncontrolled
preferences, that those other preferences hawsathe size and type of effect on
behavior in the controlled setting as they woulthia real world.

Satisfying all four of these conditions allows tleeperimenter to “induce” value
preferences in participant that the economic thessumes hold in the real world.

Virtual worlds do a very poor job of controllinggerences, primarily because they falil
the “dominance” test. While participants in WoW ardeed motivated to achieve their goals of
gaining experience and leveling up, and many eaan€ial compensation for doing so, this is
far from their only goal. They also seek the simpleasures of virtual combat, along with the
social pleasures afforded by collaboration anddestdp. SL, as a world without goals, deviates
even further from the tenets of induced value. @froughly one million users who logged into
SL during the month of August, 2009, only abouf saknt a single Linden dollaClearly, SL
subscribers are using SL for pleasures that a neds=ais unlikely to know, and is certainly not
controlling. Student participants won’'t be able léarn any more than researchers if their
competitors are more interested in changing theataa’s hair and chatting with friends than
earning profits.

For the behavior of a single person to be genemwlip real-world settings, one must
induce value successfully for everyone that pemnsoght interact with, even indirectly (by
interacting with someone who interacts with thatspa). Consider the newsvendor quest. It
would not be difficult to make certification andofit very important to a newsvendor, and to
limit the participant’s ability to engage in behand that are irrelevant to the quest (for example,
no opportunity to modify their appearance). Howeviere newsvendor's optimal strategy

* Smith defines saliency as a link between instngiand rewards. | have revised this definitiooapture the fact
that participants must be aware of this link. dcalmodify Smith’s definition of “dominance.” Hisefinition
requires non-reward preferences to have no effacb@havior. My definition allows experimenters study
behavioral factors expected to be important botthim lab and the real world. Smith includes “peciyaas a
requirement, out of concern that real-world insittns always make rewards private information, #rat public
revelation of rewards might create incentives fooperation or competition that are not intendedexdlude this
element because privacy may or may not be incorpdras part of the institution being studied (meswards are
public), and because any non-reward preferencedettdy privacy are addressed by the element ofrdgome. |
also exclude Smith’s element of “parallelism,” whits an assumption that behavior in a controllettirge will
apply to non-laboratory settings with similar itgtions. | exclude this element because this apiomis not
controlled by the experimenter, other that throtighchoice of similar institutions.

® http://secondlife.com/statistics/economy-data.php
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depends on her beliefs about her customers. Wheatndi@es their likelihood of walking by her
station, and buying a newspaper if they do? Wilining out of stock on one day affect demand
the next day? Might demand be affected by chantieggender, appearance or name of her
avatar? If the newsvendors’ customers are contrdde human participants, and their value is
not induced by strong financial incentives, the seendor's task becomes exceptionally
complicated, and there is no objective way of deteing what information is relevant to her
decision, or even what decisions are appropriate.aAresult, certification becomes quite
difficult—good or bad performance could simply icalie luck. Moreover, the newsvendor’s task
is no long a simple building block in a progressset of quests, because success at the task
would require extensive marketing research to fgldhe value of the newspaper to its readers,
as well as readers’ traffic patterns.

Experimental economists would recommend a simgigiea to this problem: make the
newspaper readers NPCs, and simply tell the newsvethe algorithms governing their
decisions. Sample instructions might be:

You can expect residents to pass by your statigmoapmately every 30 seconds on a
sunny day, and every 60 seconds on a rainy dayh Bae has a 10% chance of
purchasing a paper regardless of the weather.

Such instructions tremendously simplify the newslais task: she need only check the
weather, and make sure she understands some taStcs.

A more general solution: controlling consumption value

The ultimate driver of behavior in any economy amsumption. | refer to consumption
as those products, services or experiences thagbtlgpetemand because they are ends in
themselves, not merely means to another producticeeor experience. Out in “meatspace” (a
derogatory term used by those who prefer theiualrlives), people consume food, shelter,
entertainment, security, status, and the like. Gondion is a slippery concept, because it is
difficult to identify anything that does not botkerge as both an end in itself and a means to
another end. For example, a nice car provides somediate pleasures and some value as a
means to acquire more pleasures (such as impregsope in social and business contexts or
providing transportation to the supermarket).

Participants in WoW consume both entertainment ¢tvhis not easily controlled or
measured) as well as experience points and lootckwban be converted into real-world
currency). Some participants in SL consume Lindgnthey exchange Lindens for real-world
currency), but most derive consumption pleasurenfemcial interactions, and many (like my
personal assistant) derive consumption pleasureublgting—an activity that | would consider
work. This “Tom Sawyer” effect makes these worlds ehallenging ones for the purpose of
exercising control over preferences.

Preferences for consumption can be induced by eindomvany goods and services with
an artificial consumption value. For example, tiesvspaper could have no value other than that
the NPC-controlled actors who purchase it can exgdat for inworld currency, and that all
other actors are controlled by human participants teave their utility induced so that they care
exclusively about their financial performance. Vehihis sounds simple, such an army of NPCs
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could drive an entire supply chain, from newsvendgpublisher to ink and paper factories and
farms and mines for pigments and wood.

More generally, every actor, whether NPC or patiat-controlled, would have
consumption value for every good or service ingbenomy. This would capture the reality that
inworld characters do consume items (like food).

Controlled consumption value will pose special Erajes to those in marketing and the
behavioral sciences, who wish to study and undmisfseople’s preferences. A platform for
business research and education can and must sumpods in which preferences for
consumption arise naturally. However, these wondst be adequately segregated from worlds
that are designed for progressive study of the @ogn

Inworld Production

While consumption is the ultimate driver of econoractivity, production is the means
by which demands for consumption are fulfilled.

A generic production function in the real world mape inputs of labor, goods, and time
into a new set of goods. For example, baking caolequires flour, eggs, sugar, milk and water;
an oven, a mixer, some cooking trays and impleméal®r to mix the ingredients, place the
batter in the oven and remove the cookies when ;dand time for baking. There are as
countless production functions, and a large elerémtusiness involves studying how various
production functions affect industry behavior, thalue of goods and services, accounting
reports, and the like. Thus, if a virtual worldtes provide a platform for studying real-world
business, it will need the capacity to instantrat-world production functions. Such production
functions will, in turn, require a complete destiop of the goods that might be available in the
economy, and the effects of human labor.

Inworld vs. Real-World Production

One of the difficulties of designing production @tilons is determining which aspects of
production take place inworld, and which take plageof world. To see the difficulty, consider
WoW. Assume that two participants collaborate tbda NPC that will drop loot of 100 silver
pieces and two valuable weapons. Looking only atonfd activities, one could describe the
production function as creating the loot from calpdoods (the weapons used in battle, which
may deteriorate or even be destroyed), the actbusan capital” (the strength and skills of the
actors), possibly some intellectual property (ppshane of the actors holds a map indicating the
location of the creature), and the actor’'s labbeyt must expend health and other personal
attributes, and could be devoting themselves tathemotask instead). However, this is an
incomplete description of the production functitsecause acquiring the loot also requires the
participants’ capital (a computer), intellectuabperty (their acquired knowledge of WoW),
labor and time.

Real-world production is even more important in 8lan in WoW. Consider the
production function for creating clothing in SL.afliing (like any other visual structure in SL) is
constructed of “prims"—primitive shapes, like cupspheres and cones, that can be distorted,
hollowed, and joined to form objects—and “textur#&it determine the visual appearance of the
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surface. Prims and textures are free, but anyqudati area in SL can support only a limited
number of prims. Thus, prims and land are essetdjaital-good inputs. However, unlike WoW,

actors in SL do not have any intrinsic attributbsttaffect the creation of clothing—all

intellectual and human capital other than whatabr might purchase from other SL actors
resides outside the game, entirely in the handiseoparticipants.

Because the goals of this virtual world platforrea aducational, | propose the following
guideline:

No aspects of production take place inworld if theyaccomplish a
participant’s educational objectives.

For example, a student of sales would need to chpassible purchasers through real-
world voice chat, but her actor would be given edmtion skill that determines the accuracy of
demand estimates that are simply given to himcoimtrast, a student of statistics would need to
construct their own estimate of demand, but heorastould possess a skill determining the
probability of making a sale.

Inworld Production functions

Because real-world industries are so varied, aiainvorld platform will need to allow
people tremendous flexibility to create their ovetssof goods and production functions. In this
section, | sketch an extremely preliminary sete#téires that would be required to can capture
most real-world industry characteristics.

First, actors would have a variety of attributest tletermine the productivity on matters
of no educational import. As indicated above, acttiributes might include the charm that a
salesperson can exert over an NPC customer (bubnet student of sales techniques), or the
ability to predict future demand (but not for adstnt of statistics or market research).

Second, the economy would need to be filled witbdgoof many varieties. In addition to
their consumption value, goods would be charaadrizy a variety of attributes that would
determine their influence in production functiomgidlity, quantity, etc.), and would also have
attributes that affect transportation and storageds (location, volume, density, rate of
deterioration).

Some goods (functional goods) would also possessluption or transportation
functions: machines would have rules that convepuis into outputs (production), while
vehicles would have rules converting inputs intargges in the location of other goods
(transportation).

Goods also include meta-objects, like informatibow other goods or future conditions.

These are crucial elements in business gamesegpallow people to make better decisions and
commercial arrangements, and therefore can hawaaslal value.
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User-created production functions

Because of the tremendous variety of productiorctions needed to emulate various
industries and business topics, a more ambitioad would be to allow world developers to
create their own production functions. However, dlhdity for actors to create new production
functions must be severely limited. Otherwise, exctwill be able to create machines whose
production functions convert minimal inputs intduable outputs. On the other hand, production
methods in most economies improve over time, aydaaoild devoted to illuminating real-world
business issues would have to capture these texdioal improvements.

| offer three suggestions on how to address thigeisFirst, the educators and researchers
governing the world could simply retain total catover the introduction of new production
functions, so that they can introduce improvemaestshey see fit. This is essentially the model
followed by WoW.

Second, overseers can create a world with a firedfsproduction functions, but not all
of them are known to the participants. Participarasid learn the new production functions by
investing in inworld research and development (Whtould simply involving using inworld
currency to hire NPC scientists). This would alldlae world to capture strategic issues
associated with technological innovation, whileiting inflationary pressures.

Third, technological innovation could be the resfitactivities that reflect real-world
learning in non-business topics. Underlying mucbneenic growth is scientific and artistic
creativity by people who have little or no businksswledge (the talent), who are employed by
those who incorporate scientific and artistic acameents into the economy (the suits). It is not
hard to imagine a synergistic educational endeavatudents of art, science and other fields
achieve their educational objectives by actinghastalent, using their real-world knowledge to
create inworld assets and production functions,s&lidtheir time or output to business students
acting as the suits.

Inworld Commerce: Property rights, contracts and vding

Modern capitalism rests on a foundation of propaghts, agreements between parties to
transfer those rights, and laws that enforce rights agreements. In this section, | discuss some
of the key legal features that would be require@ wrtual world for business study. | wish to
clarify right away that | do NOT discuss the fasting and complex issues pertaining to the
interface between real world and inworld law (Balkind Noveck, 2005). Instead, my focus is
on creating an inworld legal system that will alléw the study of real world commerce.

My discussion emphasizes two key differences batweworld law and real world law.
First, virtual worlds allow for the automatic aneérfect enforcement of property rights and
commercial agreements (contracts) through the egapin of software algorithm (Lessig, 1996;
Grimmelman 2004). For example, short of hacking Blizzard Entertainment’s computers, it is
impossible to steal an item from another actorsemory—the software will not permit it.
Second, virtual worlds provide no formal methods garties to seek compensation when they
believe they are injured by actions lying outsitie harrow confines of rights and contracts
enforced by the software. For example, if | agebudild a house in SL for another participant,
once they have paid me the money | can refusedp kp my end of the bargain, and they have
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no formal recourse within St.Similarly, if | see a magic staff on the groundfoW, | can pick
it up and retain complete property rights, eveay¢witnesses confirm that the previous owner
dropped it accidentally, and had no intention dhopiishing ownership.

Participants have responded to the lack of legstitutions by creating their own. For
example, consider a common misbehavior in WoW:imguitintil others complete a arduous hunt
and kill, and then sweeping in and collecting Iddtose who made the kill arguably have a right
to the loot, but most games provide no method &freement. In response to this, some players
have created their own methods of allocating laoig enforce those methods through social
sanction.

Organic legal structures are a very promising &e#he study of virtual world business,
they interfere two features—yprogressivity and aolrtthat are required for studying real-world
business. Organic legal structures interfere witbgpessivity because each actor would
potentially need to know a complex legal structurerder to obtain relief for nonperformance
of even the simplest contract. Organic legal in8bhs interfere with control because they are
likely to differ from the real-world institution®i¢ educator or research wishes to study.

Developers can limit the emergence of organic lsgralctures in two ways: by creating
software that enforces a more complete set of prppghts and agreements, and by creating
their own legal institutions. The latter solutiotill anterferes with progressivity, for the same
reason that organic institutions do—they requirgigpants to understand the institution for
relief in even the simplest settings. Moreover ytiapose a tremendous burden upon those
overseeing the world to resolve disputes, eithenloyan intervention or sophisticated Al—both
of which would need to be fully developed before finst newspaper is sold.

The alternative to creating legal institutionsascteate a set of property rights that can
support the complex commercial arrangements sesgalfworld business. These rights must go
much farther than simple notions of “ownership”. cAantants are painfully aware that
ownership is a slippery concept. Assume that alinaienters into a contract with Boeing to
lease 20 airplanes for 15 years. The airline hagitiht to use the planes as they wish, and has
the right to purchase the planes for a fixed patcéhe end of the lease term. In exchange, they
must pay Boeing some fixed amount each year foyedys. Who owns the planes? Perhaps
Boeing owns the planes, and are being paid to allevairline to lease them, or perhaps the
airline owns the planes, having effectively bouthigm on credit.

These questions of ownership are difficult for m@asons.

* “Ownership” sounds like a unitary construct, buisit’t. Rather, “ownership” is a term
used to summarize a number of distinct rights tgage in various activities relative to
the good. People might disagree over what rights rcessary to say that someone
“‘owns” a plane, but the rights themselves are cézgr.

* The leasing transaction described above schedalesfers in the various rights over the
airplane, leaving each party facing a set of cirstamces that may be unambiguous, but
that defy one-word summary descriptions.

® They may be able to sue in state court, howeSeehttp://www.law.com/jsp/article.jsp?id=1161939921797
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Summary terms like “ownership” will be very impantefor business reporting, which is
discussed in the next section. However, beforeimgalith summary terms, it is essential to lay
the basic and unambiguous constructs that indgatecipants’ rights, and how they can transfer
those rights among one another. Once that is derecan worry about describing various
distributions of rights and obligations in termattlare useful for decision-making.

Property Rights (Authorities)

| now describe a set of property rights definedhvahough nuance to support complex
commercial arrangements. The term “property right’misleading, because it suggests that
someone ought to be able to do something, but nsigmehow be prevented from doing so. (I
have a right to enter my own house, but someonddcobhange my locks without my
permission.) Because these rights can be perfectigrced with software, | refer to them as
“authorities”—they can always be exercised withestriction.

| specify seven authorities. Five are authoritiesragyoods or attributes of goods (primary
authorities), while two are authorities over othathorities (meta-authorities).

The five primary authorities are:

» Consumption. An actor with consumption authority over a go@s lthe right to receive
the consumption value the good provides to themcfwhay across actors). Recall that
consumption activities may or may not alter theperties of the good. For example,
entering land or a building would be unlikely toteal their properties. However,
consuming bread would cause the bread to ceasesto e

* Production. An actor with production authority over a produetgood (a machine,
vehicle or data collector) can use the good fordpotion. An actor with production
authority over a non-productive good can use tlatdgn a machine over which they
also have production authority.

* Modification. An actor with modification authority over an ditrte of a good can
change that attribute.

» Transportation. An actor with transportation authority over a da@an alter the location
of that good by using a vehicle over which the abtis production authority.

* Information . An actor with information authority over an ditite of a good can know
that attribute.

The two meta-authorities are:

» Transfer. An actor with offer authority over another autlwrnas the right to transfer
that authority to another actor, conditional on #eEeptance of the authority by the
recipient.

» Assignment. An actor with assignment authority over the autres of a new good
produced by a machine can offer those authoritiextors, conditional on the acceptance
of the authority by the recipient.

This relatively simple set of authorities and matdhorities can describe a broad array of

real-world business situations. For example, anraainployed as a cookie baker would have a
variety of production, modification and transpadatauthorities over the ingredients he must
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work with, but would rarely be granted any consumptuthorities. A trucker would be unlikely
to receive any authority other than transportataord perhaps information over the volume and
density of the good. A broker might have a tranafghority over the consumption authority for
a good, but not actually have the consumption aitthisself. Note that meta-authorities provide
the ability to offer rights to others, but not inggothose authorities upon them—this is essential
because some authorities may be undesirable (itteaties over toxic waste).

Note that every primary authority refers to a maiar good or attribute of a good (e.g, a
production authority over a particular machine)mirly, every meta-authority refers to a
particular primary authority. However, a single taarity may be held by multiple actors. For
example, many workers in a factory would likely daproduction authority over the same
machine. A useful generalization is to represenhegtor as possessing a number of votes over
that authority, and the authority having a “thrddhaaumber of votes to be activated. For
example, if every actor in a game had the rigtkriow an attribute, they could all be granted a
single vote, and the “threshold would be 0.” Ifgirpeople each had one vote, and if the
threshold for the authority were 0.65, two actomuld have to approve exercise of the authority
in order for it to occur.

It is worth noting that there is no authority gavieg the ability to disclose information
to another party. The reason is that such an atghwould have little practical value. For
example, assume | am permitted to know the condomptalue of a good that | have non-
transferable consumption authority for, but am permitted to tell anyone that quantity. Would
| be able to publish a report that lists my totahutity of consumption value? If so, | could
construct a pair of reports that would communi¢héequantity in question (one that includes it,
one that does not). But if I cannot incorporate ihf@rmation into any report, 1 would be
dramatically hindered in reporting aggregate infation. An additional consideration is that |
could easily circumvent the restriction by conveyihe information in prose, through chat or
instant messaging.

Contracts

Commercial arrangements are transfers of authsriftem one actor to another.
Contracts are agreements to transfer authoritigkenfuture, contingent on certain events. A
structure for contracts in a virtual world wouldedeto allow for basic commercial arrangements
without requiring participants to know the compldegal structure, while also allowing
participants to construct contracts as sophisticatethey (or their instructors) desire. Certainly,
the structure would need to support employmentrectd (with incentive compensation and
deferred compensation), long-term construction remts, leasing arrangements (including sale-
leasebacks), derivative securities (like puts, scafutures, and interest rate swaps), and
investment contracts (including long-term debt,iggand debt-equity hybrids).

I now describe a simple structure for construcénéprceable contracts. The fundamental
unit of every contract is a “link” that specifieset transfer of an authority from one party to
another under a certain circumstance, and thenfgsethe next link to evaluate. Specifically,
each link is an if-then statement of the followfiogm:
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Link X: If [condition] is TRUE, then transfer [vote s] of [authority] from
[party 1] to [party 2]. If transfer is successful, evaluate [link], else evaluate
[link].

Each of the terms in brackets indicates a varigpézifying exactly what conditions must
arise for the transfer to occur, how many votewloich particular authority is being transferred,
who is relinquishing and receiving the authoritgdavhat link is evaluated next, depending on
whether the transfer is successful or not. (Thasfiex will fail only if the transferor lacks the
indicated authority.) The last component of a limla command to evaluate another link; in this
way, links form chains of transfers. Chains, imtuwan be bundled together to create a contract,
which is defined as a set of bundles that are ajgokdogether. By constructing contracts from
uniform building blocks, it is possible to constracbitrarily complex contracts.

For example, imagine Jane wishes to write Johnllaoption giving John the right to
purchase the consumption rights to a cookie forBicause the price of cookie consumption
rights might change, Jane will demand $0.10 comgtténs for writing the option. The chain of
links might look something like this:

Link 1: If [this contract is binding] is TRUE, then transfer [1 vote] of [all
authorities over $0.10] from [Jane] to [John]. If ransfer is successful, then
evaluate [Link 2], else evaluate [null].

Link 2: If [John has exercised option] is TRUE, tha transfer [1 vote] of [all
authorities over $1.00] from [John] to [Jane]. If ransfer is successful, then
evaluate [Link 3], else evaluate [Link 2].

Link 3: If [TRUE] is TRUE, then transfer [1 vote] of [consumption authority
over cookie] from [Jane] to [John]. If transfer is successful, then evaluate
[null], else evaluate [Link 3].

Link 1 is evaluated as soon as both parties agrégetcontract: John buys the call option
that Jane has written, and authority over the castansferred automatically from John to Jane.
If John does not have the authority to write th# option, the transfer fails, and no further
transfers occurs (because there is no next linkyvéver, if the transfer is successful, John need
only indicate that he wishes to exercise the optiororder for Link 2 to evaluate to true.
Assuming John has the authorities over $1.00 testes, link 3 would be evaluated and executed
immediately, because the condition is triviallygr(rRUE = TRUE). Assuming Jane possesses
consumption authority over a cookie, the cooki¢ramsferred from Jane to John, and because
there is no subsequent link, the contract is cotaple

Several observations are in order. First, by ba#iegcontract on transfers of precisely-
defined authorities under precisely-defined cooddi software can enforce the terms of the
contract perfectly, without the use of judgmenthiM this contract uses only the conditions of
exercise (link 2) and successful performance ajrginks, many other conditions are possible.
One particularly common condition would be the pgssof time (for credit sales, for example).
More complex conditions could require aggregatewations based on any number of attributes
that at least one party to the contract is perohitteknow. For example, a secured borrowing
might have a payment triggered if the quality o tlollateral—or the most recent trading price
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for an identical item—falls below a predetermineddl. Such information would require a
comprehensive business reporting system, whickcudis in the next section.

Second, because there is no other institution golve controversies, the contract must
spell out all contingencies. This particular cootrhas several contingencies built in. If John
accepts the contract, but does not have authovidy $0.10, the contract simply becomes void
(no further transfers occur). In contrast, if J@&xercises the option but does not have authority
over $1.00, the transfer of money will occur asrsae he acquires such authority. If Jane does
not have consumption authority over the cookie,tthasfer will occur as soon as he acquires
such authority. However, the contract does notifpany penalties. However, it wouldn’t be
hard to incorporate such penalties into the conttaelf, by modifying Link 3 and adding an
additional link as follows:

Link 3 (revised): If [TRUE] is TRUE, then transfer [1 vote] of [consumption
authority over cookie] from [Jane] to [John]. If transfer is successful, then
evaluate [null], else evaluate [Link 4].

Link 4: If [TRUE] is TRUE, then transfer [1 vote] of [consumption authority
over two cookies] from [Jane] to [John]. If transfe is successful, then
evaluate [null], else evaluate [Link 5].

This revised contract effectively penalizes Janebg cookie if she cannot provide the
first one when John requests it.

Third, note that it is not necessary for a partyattually possess an authority in order to
promise it to another party. This allows Jane tiena call option even though she does not have
consumption authority over a cookie—essentially shpromising to “sell short,” and will have
to go out and buy such authority if she is to avsidfering the contingency. The ability to
promise authorities not currently possesses iscarito supporting liquid market for debt,
derivatives and futures contracts.

Finally, note that the contract refers to a goodaatertain type (a cookie) but not a
particular cookie (the one on at the back righthef cupboard). A contracting mechanism would
have to support both types of agreements to dehllwith fungible and unique goods.

Securitization and I ncorporation

To capture more of modern-day finance, it will esential to incorporate two other
features: transferability of contracts, and incogbion.

Loosely speaking, a “security” is a contract thas fa standard form to allow large and
liquid markets, and promises delivery of cash, mmodity, or another security. In real-world
business, securitization (transforming contradis securities) typically requires a high degree of
standardization in contract terms and low degreenasi-performance of the parties to the
underlying contracts, so that the security canieeved as a fungible commodity.
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For example, Jane could write a put to an undetexdhiparty “bearer” and follow a
standard form for contingencies (in case of norgrerénce of some link) and definitions of the
authorities being transferred (e.g., consumptiothaity over goods of type “cookie” with
qguality and condition meeting some minimum thredholStandardizing this contract form
allows the development of a market for “cookie cgitions” where the only features that would
need to be specified would be the price of theoopiiself ($0.10 in the contract above) and the
strike price ($1.00 in the contract above). A walietioning market would also require that
those who are permitted to trade the options havabkshed their credit-worthiness, so that
traders would face minimal counterparty risk.

Incorporation in real world business allows pedgdorm a legal entity that can be a
party to a contract. Incorporation requires a meidm for individual actors to create a
corporation (with an appropriate set of bylaws dateing who has authority to make decisions
on the corporation’s behalf). Note that corporati@annot itself actually take any actions: a
corporation cannot consume, transport or even appaocontract. Those actions must be taken
by an actor who has the authority to act on bebfalhe corporation. Thus, a corporation can be
viewed as an actor that possesses authorities@mgfdér those authorities to others. Corporations
typically provide limited liability to officers, eployees and shareholders. This can be supported
by having agents of the corporation transfer rigbtapprove contracts to which the corporation
(but not the agent) is a party.

Futuredirections

This section has provided only a very preliminaegdl structure for virtual worlds
intended to capture real-world business. The goale been to allow sophisticated commercial
arrangements to be perfectly-enforced without négmia great deal of administrative and
judicial institutions supported by human judgmentudificial intelligences. Achieving this goal
places tremendous stress on the design of propghtg and contracts (so that actors can protect
themselves from nonperformance). | anticipate tihatsystem of authorities and contracts | have
proposed can be improved in many ways.

Even if authorities and contracts are improved fgo#iy-enforced contracts always
require perfectly-describable conditions for eaotk.l These conditions will not always be
possible. It is difficult to see, for example, h@me would describe the precise conditions that
would trigger transfers in the case of non-disalesand non-competition agreements.

For these reasons, other legal institutions woutdlg be valuable in a number of worlds.
I hope that legal scholars will join me in attempgtito describe how they might be constructed. |
also hope software developers will examine whettieés system of contracts might be
implemented in Second Life or other worlds to ddbis business that is conducted there.

Comprehensive Business Reporting Systems

Underlying every virtual world is a database thatludes all of the software-relevant
information about the world’s actors, goods, authes, contracts, production functions, and
other world assets. A virtual world for studyingréusiness would need to provide methods for
reporting that data in meaningful ways to help ipgr&nts make smart inworld decisions, to help
educators assess participant (student) performarae,to help researchers draw conclusions
about their topics of study.
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Why accounting is harder than any other field of business

In this section | take the first steps toward disog some business reporting
considerations for a virtual world. My discussiogflects a basic truth that won’t surprise
accountants: it isn’'t easy to create an economyh(@attors, goods, production functions, and
commerce), but it is far harder to describe theestad performance of the economy in summary
terms that people can understand. As accountinggese the “language of business,” this means
that accounting is harder than economics, finaoperations, and all other disciplines required
to create the economy.

To see the validity of my grand claims for accongtilet us examine the most basic
decisions that accountants would have to make fiyp@al business transaction. Assume that
one actor (call him Sellers) owns a machine withorag-term and probabilistic production
function. Sellers must put $10 into the machinergway for 100 days, in return for a 20%
chance that the machine will produce a left-hand@&thet at the end of the last day. Another
party (call her Beyers) has contracted to purctineegood for $10,000 from Sellers, if it is
successfully produced. (If the good is not produasal transaction takes place.) Sellers has
contracted to lease a left-handed widget to a tartly for 8 years at a cost of $3,000 per year, at
which point the good is expected to be worthlessyeBs’ contract with the third party is not
conditional on Sellers’ successful production; #ll&s does not deliver the good, Beyers will
have to find another source.

Now, assume 60 days into Sellers’ production pre¢es the widget will not appear for
another 40 days if production is successful), wehwio create meaningful descriptions of
Beyers’ and Sellers’ business situations. At thetedaccountants would have to describe the
states of each business in a balance sheet tharesyphe assets and liabilities of the business
(with the difference, net assets, reflecting theitygof the owner), and the performance of each
business in income statements over the 60 daysr{uevand expenses, with the difference, net
income, equaling the change in net assets). Thuspuatants would need to answer the
following questions:

e What should Sellers report as income for the 60 d#yproduction? On the one hand,
Sellers has not received any cash, and has noaassurthat production will be
successful. On the other hand, every day of praoluchcreases the expected value of
receiving a payoft.

» If you conclude that Sellers should report incomither his assets must have risen or his
liabilities have fallen (because net income equhés change in net assets). Has the
widget machine increased in value, or should Selleport a new asset (inventory) that
doesn’'t yet and may never exist? Does Sellers hayeliability, even though he owes
Beyers nothing if production is unsuccessful? Als@eyers has income, he must have
revenue—even though he has received nothing otvaler the 60 days.

* What should Beyers report as income for the 60 daysoduction? Beyers hasn’'t done
any work at all, and hasn’t received anything ofugaHowever, every day of Sellers’
production increases the probability that Beyerl @ able to profit from the leasing
agreement.

* If you conclude that Beyers should report incombatassets does she have that have
increased in value? Also, how should Beyers refhartobligation to provide the widget
to the third party, which she must purchase fromtlaer source if Sellers’ production is
unsuccessful?
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These are not easy questions—even members of ttendtal Accounting Standards
Board, which sets accounting standards for thevifsJd probably disagree on the best answers.

To this point, | have simply presupposed that sunmmg the state and performance of a
business in accounting terms is a useful exer€iseletermine when this is so, and why doing so
is difficult, | divide my analysis into two part$he first discusses issues arising when decision-
makers devise their own reports to assist their oecision-making (internal reporting). The
second discusses the far more difficult issuesahaé when decision-makers must rely on other
parties’ reports (external reporting).

I nternal Reporting

The purpose of business reports is to aid decisiaking. When | teach internal
reporting to MBA and executive MBA students, | begach course and each case study with the
following four questions:

What decisions must our business make wisely isramsucceed?

What information must we have in order to make ¢hiscisions wisely?

What report will convey that information in a meagful way?

What business reporting system will produce thegmnts in the ordinary course of its
operations?

PwnhE

Some decisions can be aided with relatively simgperts. For example, assume Beyers’
decision is simply whether to agree to the contvaith Sellers, which requires attempting to
produce a left-handed widget under the terms desgrabove. The information useful to make
such a decision would include the cost of produc{fl,000), the expected revenue of $2,000,
the time value of money (the cash is spent eany, the payoff is received late) and the risk
(there is an 80% chance of no payoff). It is stifgyward to incorporate these features into a
report that will assist the actor in making an lilgent decision.

What business reporting system would produce usefatnal reports in the ordinary
course of its operations, without excessive huméarvention? Unlike the real world, the virtual
world is likely to provide all relevant informatioim objective, machine-readable form. As a
result, the likely solution would be a “reportingript” that culls data over which the participant
has information authority, and then presents trath dn the form of a meaningful report
(probably using some combination of SQL queries ai.).

Despite the technical feasibility of a reportingrigtc challenges quickly become
apparent. Because participants in a virtual worltlbie making so many different decisions, the
world will need to support a variety of reports wamg information relevant to those decisions.
Even for a single decision, instructors, textboakhars, researchers and participants will
disagree on the appropriate report form, and wthedefore require different reporting scripts.
Moreover, it isn’t clear how robust reporting stsifgould be. A script that generates figure 3
would probably be able to generate meaningful tsparen with different assumptions about the
daily cost of widget production, the number of dagguired, and sales price. However, the
script would probably need to be altered to haedkn slight changes in the production function

" Textbook authors and publishers are likely to wamorts that integrate seamlessly with their teaits. For
example, there would presumably be a differentademewsvendor reports for each textbook on suppisirc
management, each designed to match, as precispbsaile, the format used in the text.
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(for example, the addition of a fixed cost) or cant terms (an upfront payment by Beyers plus a
weekly royalty). Either scripting would need to basy enough for participants to modify
reporting scripts themselves, or a library of dsriwould need to be sufficiently complete and
well-documented that participants could easily fthé script that would be appropriate for a
given decision.

External Reporting

While a robust and largely automated system fogridl reporting is difficult, such a
system for external reporting may well be impossibbhternal reporting requires a script that
summarizes the information available to Sellera iway that helps him make a better decision.
External reporting requires a script that summaribe information available to sellers in a way
that helps a third party make a better decision.eikample, the script might need to help Sellers’
employer determine whether Sellers determines serab help Sellers’ banker determine
whether Sellers deserves a loan, or to help antyequiestor determine the value of Sellers’
business.

Because these are different decisions, they mawyireeglifferent scripts. But more
importantly, each decision requires a script thatverts detailed private information into
summary items that have a meaning that is sharexhgrall participants. These terms would
probably include, but won't be not limited to, sand accounting terms like asset, liability,
revenue, expense and so on. Thus, external regoréguires a considerable institutional
structure:

* An ontology that describes the fundamental meaning of thetdweys used in to describe
the underlying economic reality;

* Reporting standardsthat convert facts into terms defined by the répgrontology;

* An assurance mechanisnthat allows those receiving external reports tsttthat they
implement the reporting standards appropriately.

Ontology has presented real-world accounts withrlpeasurmountable problem. The
FASB and IASB have debated the meaning of the téasset” and “liability” for some time
with little evidence of progress. Ontology is arglyaeasier in virtual worlds than in the real
world, because the virtual world rests upon a degalihat stores all information about the state
of the world (including actors, goods, their atitdss, rights and obligations). However, the
database is not complete. Many business arrangsmeyt be informal, and result in rights and
obligations understood by the parties but not dedrby the database (because they are not
software-enforced contracts). Moreover, the repanay not have information rights to all items
in the database that are needed to describe theitisn.

Assurance is considerably easier than in the resldwbecause a reporter like Sellers
could transfer all his information authorities to auditor, who could verify the fundamental
information.

However, reporting standards pose a difficult peail Accountants often distinguish
between “principle-based” and “rule-based” standaRtinciple-based standards spell out fairly
general goals in how facts should be mapped intowatding terms. For example, a principle on
lease accounting might state that “a lessee sheylort the leased item as an asset as long as
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they are receiving substantially all of the own@shghts to the item, and are exposed to
substantially off of the risks of ownership.” Inrtaast, the FASB’s current rule-based standard
for leasing states that a firm leasing an item khoaport it as an asset if four mechanical
calculations are satisfied (for example, the lergjtthe least term is more than 75% of the useful
life of the asset).

Grimmelman (2005) has noted that software-enfotaed are, by necessity, rule-based
(even though those rules can be extremely complicand possibly not even understood by any
one individual). However, accountants have con&dnserious problems with rule-based
standards because they are so easily distortedohtracting innovations that exploit the
precision of the rules. For example, Merrill Lynbhs created a “master lease” program that
allows firms to lease items under terms that appe&iolate lease-reporting principles, but stay
just within the bright-line rules specified by aooting standards (Reilly 2007).

Is it possible to create a robust system for bsinmeporting without too much human
oversight? To this accountant, financial reporegms to be the most difficult feature discussed
in this document. This may reflect the inherenfidiities of accounting, or may simply reflect
the fact that accounting requires a complete deson of the other elements of the economy,
which have not been fully developed.

Conclusion

This paper envisions a virtual world appropriatedducation and research on real-world
business. My goal in this paper has been to skatitithe motivation for such a platform, and
describe some of its essential features. Howewegrporating business-oriented content into a
world still remains a formidable endeavor.

Since | began exploring virtual worlds in late 20@&ailable technology has expanded
considerably. It may be possible to adapt offghel worlds (including enterprise versions of
Second Life, currently in development) to such gopae. Alternatively, residents of Second
Life could embed some of the features described iméo their own content in the public world.

| hope that educators and researchers, workingwiitinal world developers and perhaps
textbook publishers, will find the will and the fling to tackle such a project. Anyone
interested in pursuing a ‘World of Bizcraft’ or slar platform is encouraged to contact the
author.
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