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Understanding " Gold Farming" and Real-Money Trading asthe | nter section

of Real and Virtual Economies
By Richard Heeks, University of Manchester, UK

Abstract

This paper has three purposes. First, it exteri@srange of economic ideas
that have been applied to massively-multiplayeinengames (MMOGSs), drawing
on scale economies, exchange rates, and informd#ibare. It does this, as its
second purpose, by deepening the analysis of olaivedy-neglected aspect of
virtual economies—gold farming (the production oMMG virtual currencies,
items, and services for financial gain) and tradinm order to understand in-game,
out-game, and hybrid aspects of this activity. rdhthe paper draws conclusions
about two key real/virtual issues on which earliggrature has disagreed. One is
the extent to which standard/real-world economiadeie are applicable to virtual
economies. The paper argues a strong fit of stahdaodels for analysis of gold
farming and trading with little need for modificati, but that MMOGs may be better
understood through the lens of development ecomomather than mainstream
economics. The other issue discussed is the nafuiee relation between the real
and the virtual. On this, the paper concludes tpaltd farming is part of a dynamic
that has eroded the real/virtual dichotomy. At teast, gold farming and trading
represents the intersection and blurring of thelraad the virtual. At most, it
reflects their indistinguishability. Finally, theaper ends by identifying alternative
systemic models for understanding gold farming isipaly, and MMOGs more
generally.

Keywords: gold farming; virtual economics; real-money tragliMMOG.
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Understanding " Gold Farming" and Real-Money Trading asthe I nter section

of Real and Virtual Economies
By Richard Heeks, University of Manchester, UK

Virtual worlds have arguably existed since the dakmuman imagination (Bittarello,
2008), but those with their own currencies and enoues are a much more recent arrival.
Roughly, they began in very simple terms in theQs®ith the arrival of multi-user dungeons
but really took off in the 1990s as massively-nplétyer online games (MMOGS) that had full
currencies, banks, trading, etc. Virtual worldstsas MMOGSs have attracted economic interest
due to their increasing popularity and size (inolgdheir potential impact on the real economy)
and their novelty, which has meant that they bathil®t new phenomena and offer new ways to
investigate existing phenomena.

Research to date on virtual economies can be diviicl® two main approaches. Some
work has sought to use economics to understandaVimvorlds. This has looked at the
microeconomics of play utilizing, for example, oatal choice theory and ideas of utility and
disutility (Castronova, 2003), transaction cost rempuics (Lehdonvirta, 2005), game theory
(Smith, 2006), and cost/benefit analysis (KellyD2pD It has also studied the macroeconomics
of whole virtual world economies employing, for exale, gross domestic product equations
(Castronova, 2001; Gudmundsson, 2007; LehtinieG092, cost/benefit analysis of externalities
(Castronova, 2006), welfare economics and suppiyéhel curves (Castronova, 2006), and the
guantity theory of money (Castronova et al, 2009).

Other work has been the converse, seeking to udealiworlds to understand
economics. Such work is at an early stage, sorpagentifying the potential and requirements
(e.g. Bloomfield, 2009; Castronova et al, 2009) egwprather more numerous than those
reporting use (e.g. Atlas, 2008 on economic degisi@king).

Looking at the former body of work, two sets of wmints can be distinguished:
sometimes expressed as premise, sometimes expeesssedclusion, as summarized in Figure 1.
The first relates to the applicability of standaedonomic models to virtual economies.
Viewpoints differ. Some see very limited applidapiand the need for quite new principles and
models: "Macroeconomic theories are not applicabkle virtual context. ... Any analysis of a
virtual economy carried out on the macro level nrakt on its own concepts and models instead
of borrowing from the ultimately dissimilar reala@momy" (Lehdonvirta, 2005, p.4) (see also
Simpson 2000).

Others see the underlying principles of standardnewics applying to virtual
economies, but seek a requirement for some motidicar redefinition of component parts.
Castronova (2003), for example, speaks of the faetlightly different tools and approaches”
when analyzing virtual economies. Gudmundsson §g0Castronova et al (2009), and
Lehtiniemi (2009) similarly identify modificationthey have had to make to standard models in
order to get those models to work in a virtual esop. But finally, another viewpoint finds that
the same models with the same components useddersiand real economies can be used to
understand virtual economies (e.g. Kelly, 2007).
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The second set of viewpoints expressed in earlegk nelates to the relationship between
the real and the virtual. Some express a cleaesehseparation between the two; this is a view
also reflected by some players who want no intrugid the real into the virtual (Yee, 2004;
Castronova et al, 2009). Some maintain the duablreal and virtual but see them as abutting;
for example, Castronova (2005) speaks of the "manddr between real and virtual which
provides a limited permeability and the potent@ ésmotic transfer between the two. Others
go further and argue for an overlapping or inteisadbetween the real and the virtual such that
at least some blurring or hybridity exists (BeD0B; Calleja, 2008). Finally, some argue that the
real and the virtual are indistinguishable, angalt of the same (Shaviro, 2007).

Different
Principles

Applicability of
Standard/"Real-
World" Economics to
Virtual Economie

Different
Components|
Definitions

Direct "As Is"
Application

Separate Osmotic Hybrid Indistinguishable

Relation of Real and
Virtual

Figure 1: Viewpoints about Real and Virtual Economies

On the basis of this background, the current phpsithree purposes:

* To extend the range of economic ideas that have deglied to MMOGs. To do this, it will
select scale economies, exchange rates, and informéailure. None of these has
particularly been used to date but each of thenrdliagance to the topic under investigation.

* To extend the range of virtual world activitiesvihich economic ideas have been applied.
To do this, it will select gold farming—the prodiget of MMOG virtual currencies, items,
and services for financial gain—and its associagadtmoney trading (RMT). Gold farming
is of intrinsic economic interest given its tradedaemployment size but also because it
draws together real and virtual elements (Heek88R0 This has occasionally been studied
(e.g. Castronova, 2006; Huhh, 2008), but gold fagmand trading has not had the same
degree of scrutiny as other aspects of virtual escoes such as utility/disutility of play and
macroeconomics. The paper will cover a range safdés associated with gold farming from
those which are largely in-game (impact on utiatyd prices) to those that are largely out-
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game (the process and structure of currency tradethose that straddle both arenas (scale
and strategy of production).

* To provide its own view on the basis of this analysbout the two dimensions identified in
Figure 1.

To fulfil these purposes, the paper undertakes/igweand analysis of current evidence
about gold farming and real-money trading usingneaaic tools. The next section provides an
overview of what is known about gold farming anaiding. The paper then moves to a deeper
understanding of the economics of gold farming &ading. It reviews existing evidence on
utility/disutility and inflation/deflation before oving to application of scale economies,
exchange rates, and information failure. Finalhg paper will analyze these findings; seeking
particularly to reflect on the viewpoints expresseéigure 1.

Gold Farming and Real-Money Trading

Gold farming is a more recent sub-component ofltmger-standing activity of real-
money trading (RMT): the trading of virtual worldreency, items, and services for real money.
RMT can be traced back to at least 1987 and teedash payments between players for items or
for improving characters within text- and basic pinas-based multi-user dungeons (Hunter,
2006). It can be divided into two elements: primBMT that takes place in-game or beside-
game as part of the sanctioned design of the gantkebgame company, and secondary RMT
that takes place partly out-game and is not sametidoy the game company (Lehtiniemi, 2007).
Gold farming and secondary RMT are often used symomsly (as sometimes in this paper).
However, in a strict sense, they form two partghaf same value chain: the former being the
production and the latter being the trade.

The origins of modern gold farming can be tracecklia three key events of 1997:

* The launch ofUltima Onling which became the first true massively-multiplaysrine
game.

* The launch of eBay, which provided a low-cost mactra for the offer and sale of virtual
items.

* The Asian currency crisis in which Asian governmnsestiught to spend their way out of the
crisis by investing heavily in broadband infrastawe. Some of those who became
unemployed set up new businesses such as PC kiogksch games could be played, and
others among the unemployed turned to games plagifity their empty hours. As a result,
a strong games culture including gaming skills entitepreneurship took root in East Asia.

Respectively, these three events put in placeenhgadd, trading channel, and supply that
led gold farming to take off as a mass servicevagti

As noted, some form of gold farming — perhaps betddled "gold market gardening" —
had existed for at least ten years prior to thimtpoAfter 1997 it first emerged as a cottage
industry; a typical model being an individual USrga — sometimes assisted by a friend or two
— making currency or items in their spare time; tiepare time" gradually expanding as the
profitability of this enterprise became apparent.
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Up to this point, production for virtual worlds h#terefore already followed the standard
capitalist chronology (Bernstein, 1983): from ssbemce production for personal use, to
informal barter between players, to "monetisati¢eXchange for real money), to small-scale
commodity production. It was thus no surprise wtaring the first years of the 2tentury,
gold farming adopted three final features thattgpecal of late-phase capitalisnbid., Porter,
1980):
 Wage labor: expansion beyond informal arrangemeish that an entrepreneur pays

someone else to farm gold on their behalf. In tiare as per the full capitalist commodity
production model, some of the hired workers did awh the means of production: the PCs
and software and even accounts were owned by thepeaneur.

» Offshoring: given that wage labour forms by far #iegle largest cost component of gold
farming, it not-unexpectedly migrated to low-wagedtions. Thanks to its combination of
gaming culture and skills, broadband infrastructimes costs, and relatively good overseas
trading connections, East Asia—and China in padregwas the obvious choice.

» Automation: the cutting of time and financial cobysuse of bots that can imitate the actions
of real players and can be used for some gathefinggame items and currency (Kushner,
2007). e-Commerce has also been central to goldirig. Almost all currency transactions
are undertaken via web portals, with the playerdosiynaking their purchases using online
payment systems such as PayPal.

The current picture of gold farming is one on whddta is frustratingly uneven. There
are few certainties at an aggregate level. He2B888) provides a best estimate, based on other
estimates, that something like 400,000 people amgl@ed in gold farming, of whom perhaps
85% are based in China. Globally, the secondalym®ney trade associated with gold farming
may well be worth in excess of US$1 billion. Bhettrue figures could be much more; Ryan
(2009) for example cites one million gold farmersrking on a global trade worth more than
US$10 billion.

The foundation for all this is the gold farming laetype: a Chinese "playborer" who
spends time in-game killing non-player charactersttieir drops, undertaking quests, gathering
rare items, or arbitraging in order to build uptwa currency (Chan, 2006; Gilmore, 2009).
These different roles form the basis for an in-gadiésion of labor: some gold farmers will
fight individually, others will assist fighters, @ will gather valuable resources, others will
produce items, some will "mule" and bank curreraryd others will produce currency through
trade.

Although overall numbers are imprecise, the spexifif playborers' working conditions
are less so. They are almost entirely males agmdhd 18-25 years; existing gamers or college
students seeking additional income in the earlysdayt increasingly unemployed rural migrants
seeking work in urban areas. They earn sometikedJIS$150 per month working a 10-12 hour
daily shift with (often rather poor-quality) fooché accommodation thrown in. Payment is
typically for currency produced rather than a sag&/(though some workers will be undertaking
power-levelling: building up the levels of a clisngame character).

The playborers typically work in one of the tenstttdusands of gold farms or "gaming
workshops" as they known in China, which might ey few dozen such farmers. But there
are other roles found in such enterprises:
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* Management: just one or two people (typically tener-managers) would handle
administration, management, and HR management tasks

» Research: one or two staff might be employed t& se@re effective ways of gold farming or
power-levelling, though the gold farmers themselvey also cover this.

» Technical: there are staff who purchase, instatl, @maintain the workshop's ICT
infrastructure.

Some would also add a fourth role:

» Customer relations: responsible for all activitiest involve contact with potential and actual
customers, usually undertaken by email or onlired.ch

We can put all this together to build a picturetd internal value chain within a typical
full-service gold-farming-and-trading firm (see Hig 2).

Administration and Management
(e.g. Finance, Planning, Communication)

Human Resource Management
Support : :

Activities Research

Teq:hnology Manageffnent

Procurement Margin
Marketing Customer Operations Delivery After-Sales
Handling (Production of Service

Goods/Services

Primary Activities

Figure 2: Gold-Farming-and-Trading Firm Internal Value Chain

Looking at the external supply chain, gold farmfimns may sell direct to player-buyers
via their own web portal or they will sell via amber of brokers. The brokers, usually based in
China as well, also have web portals and just eynplistomer-relations staff who undertake all
of the non-operational primary activities shown kigure 2. The brokers are classic
intermediaries, producing and consuming nothingndedves but earning a living from the
difference between buy and sell prices for virttarency and services. (One or two exchanges
exist; these put producers and consumers in toutth each other but, unlike brokers, do not
directly participate in the trade).

Data is also imprecise about the client marketdold farming and power-levelling.
There are likely to be several million buyers wuride. However, the uncertainties here and
over other aggregate figures arise because veley diata is available on what may be a major
constituent of the trade: purchases by East Asigrarticularly Chinese—players, including
purchases on games using the "free-play, item-padel (no subscription fee but a need to pay
real money to buy in-game items) that is populaksia.
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Understanding Gold Farming and RMT Economics

There was a clear sense above in which the "indusievelopment” of gold farming and
real-money trading had quite closely followed theng pattern that one finds in other sectors of
the economy. Perhaps the key difference thatalitfy— or, more accurately, the pervasive
involvement of information and communication teclogees—has brought is to help speed the
cycle. For instance, while it took centuries—nriliéa, even—for real-world farming to move
from subsistence through barter to small-scale thed large-scale capitalist production, gold
farming moved through the same steps in less thardéecades.

Basic Economics and In-Game Issues: Utility and Prices

Just as the models of capitalist development haea lapplied to analyze the history of
gold farming so have basic economic ideas beeneapuch as utility/disutility. This has been
applied to the notion of play more broadly withifM®Gs (see Box 1) but also to the specifics
of gold farming's impact. At root, gold farming ugility-maximizing for both parties, gold
farmer and player-buyer. Otherwise, of courseyauld not take place (Castronova, 2003).
Castronova (2006) further argues that there arativegexternalities of gold-farming sufficient
to justify the imposition of controls upon it; afihigh Heeks (2008) questions some of the
assumptions about externalities.

Box 1: Play and Work, Utility and Disutility, and Gold Farming

One of the difficulties of applying economic idéasVMOGs is that they are both games and virtual
economies, and there may be some tendency to totfila features of these two. Certain economialeties of
MMOGs arise from the game aspect but are not sitrito the MMOGS' virtuality. For example, Castvga
(2003) has written on the "puzzle of puzzles": tieat-world assumptions associating constrainth disutility do
not hold for MMOGSs because they involve play, atad/ers derive satisfaction (i.e. utility) from someeel of
challenge (i.e. constraint).

But we can readily undermine any simple notion teat-world work is a disutility while virtual-wadl
play is a utility (Lehdonvirta 2005). Gold farmimiges this par excellence by showing that playelfpay others
to play for them. At least some aspects of "pliyls have a disutility to players and resemble watker than
non-work. Through analysis of gold farming andestexamples, the whole notion of separable — aslpiinga's
"magic circle" — worlds of work and play breaks dointo a messy blur in which play looks more likerkwvand,
potentially, work looks more like play (e.g. Dibb2006, Shaviro 2007). Likewise, the idea thahgiples of utility
apply differently to MMOGSs' play component may atsamble away (Kelly 2007).

Gold farming is argued to reduce the utility of etiplayers (those not involved in real-
money trading) by negatively impacting on pricese(below) or game-play; it may also reduce
the utility of game companies by imposing costshsas those of dealing with complaints. On
the other hand, the real working gold farmer belihrelavatar means gold farming has positive
as well as negative externalities: the financidemalities of a created, paid livelihood and the
economic merit externalities of transferring sugplbrough RMT from rich (often industrialised
country) consumers to poor developing country wiarkeho might otherwise be unemployed.
Gold farming also helps the virtual value within NINBs be "real-ized": converted from an
unseen, unmeasured phenomenon into real econontigityacthus addressing some of
Castronova's (2003) concerns about potential lotsagal GDP of more and more human
activity being undertaken in virtual worlds.
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Castronova focuses on the negative externalitieetoonstrate some level of control on
gold farming is desirable, but Heeks' counter-mictiuld equally be used to argue that some
level of gold farming is desirable in utilitariaerins. Overall, these authors' work shows the
applicability and relevance of the economic prifespof utility and disutility. It suggests some
difficulties in applying those ideas that arise daehe virtuality of gold farming and trading.
This virtuality means, for example, that gold famgiis unrecognizable: it is impossible to
distinguish with certainty a gold farmer from anther player (notwithstanding the "ten signs
he's a gold farmer" nonsense that circulates onegiimums). Likewise, it is very hard to
observe real-money trading. Their hidden naturamsat is the perceptions of farming and trade
more than their experienced actuality that creaatitity, and means that true supply-demand
curves cannot be calculated.

Another basic economic idea that has been apptiegotd farming is that of money
supply and demand. This has been invoked to argiigines, complain bitterly— that gold
farming fuels in-game inflation (e.g. Bell, 2006asIronova, 2006; Ward, 2008). The economics
of this are apparently straightforward: increasehi@ supply of any item—assuming constant
demand—causes its value to fall. As gold farmemp additional currency into the virtual
economy, it is argued, this is the equivalent oféasing real-world money supply. The value of
the currency falls. It therefore requires moretted currency to purchase any item. In other
words, prices rise and there is in-game inflation.

However, we may question this simple reasoning-gdme inflation has undoubtedly
been seen in the short-term (e.g. Castronova ét089) but there seem to be few long-term
records. One data set for a game in which golahifag is present iEVE Onlinefrom October
2005 to June 2007 which shows deflation, not idta{Lehtiniemi, 2008). Yee (2005) claims
in-game deflation inVorld of Warcraftand similarly Castronova's (2001) studyEferQuest
showed deflation over time.

Other evidence is mixed. Players themselves repoth inflation and deflation
(Kaminski, 2006). More objectively, comparing mscover time for a basket of different items
on theRunescap®rice Guide lfttp://www.zybez.net/pricequide.phmdicates a mix of inflated
and deflated prices. Overall, inflation betweempt8mber 2006 and November 2009 was just
5% within which was a period of deflation up toel&007 (when gold farmers were likely to be
relatively more active), and a period of subsequefiation up to late 2009 (during a period
when game redesign had made gold farming morecdiffi

There is, thus, little evidence as yet to supgwetdupply-demand claims of gold farming
causing in-game inflation. Some of the explanatiare entirely consistent with supply-demand
economic principles: that demand is not constarit rises and falls, for example, due to
changing numbers of players in the game; and tblt tarmers represent only a minority of
players and thus have a limited impact on curreupply (Woodcock, 2008).

Other explanations rely more on the particular ab@ristics of virtual economies,
hinging on the fact that gold farmers do not creatgthing tangible. Gold farmers make money
by doing the things that all other players do: mgnore, picking herbs, killing monsters for their
drops, and so on. Where another player would heaxg,mined the same ore vein, gold farmers
are not creating new value within the virtual eaoyp they are merely diverting it. They,

1C
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therefore, do not affect supply. (Where anothay@t would not have farmed the item, gold
farmers may be increasing the supply—nbut of itema$,currency—hence having a deflationary
price effect.)

Over and above all this lie two further issuesrstfia core premise about what makes
virtual economics different is the question of sdgr abundance, and cost of production (e.g.
Lehdonvirta, 2005; Kelly, 2007; Shaviro, 2007). rtBaf standard economics rest on the notion
that items are scarce and have production cogsis i close to untrue for game companies; they
can produce an infinite number of mithril ore veaisclose to zero cost. At times, this has been
used as an argument to justify the need for diffeeeonomic models for virtual economies. But
most virtual items are "produced" twice before theter the economy: first by the game
company, and then by the player. At least for dafthers, the element of difference is absent.
Resources are scarce, not abundant; there arennofirsite number of ore veins or bosses, and
they are rivalrous: whoever gets them denies othémgdeed, gold farming overall exists only
because it combines virtual-world scarcity of coog and items with real-world scarcity and
unequal distribution of time and money. Gold farghiarose because those in the world with
more money than time (player-buyers) can tradeaeceaesource (gold, or items, or high-level
characters) online with those in the world with smmaéime than money (gold-farmers). In this
sense, there is nothing particularly different pusual about the economics of gold farming.

Second, there is the game company: the virtualdigodconomic gods who ultimately
control all inflows and outflows of currency andrits, and impact demand. Game patches and
redesigns may introduce new sources of in-gamesayr (such as daily quests World of
Warcraf), or new sinks (e.g. costly items like epic flyimgunt training irWorld of Warcraf};
they may also increase or decrease the demaneédaircitems and for currency. These impacts
are likely to far outweigh those of gold farming rices. The company's ready ability to do this
arises because they control the code that crdaesdrld and its economy. In many ways, they
resemble a national economy's central bank althtlughhave transcendent powers compared to
their real-world equivalents (and also differentgmses — game companies care relatively little
about the core role of a real central bank: therobof inflation and economic growth).

In applying the simple idea of supply and demandgédd farming, then, we find
relatively little evidence for a reality behind tperception of inflation. We find a picture of
more complexity than the initial "headline" narvati and we find a mixture of some standard
application of economic ideas including those darsity and central banking, combined with
some patrticular features of the virtuality of protian and in the overriding control of the game
company.

What can we find from application of other econonaols? Here, | select three gold
farming and RMT issues, to each of which an econdoul is applied. As noted above, they are
chosen because they have not yet been much uslestussions of virtual economics.

Gold Farming Production and Scale Economies
To understand the nature of gold farming productiod enterprise, one useful tool will
be scale economies. Economies of scale exist ‘@vadirm can lower the cost of each unit of

output by producing more units" (Sayer, 1985, pgifganing that firms producing larger
amounts have a competitive advantage because #megroduce each item more cheaply than a

11
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smaller producer. They can do this where therefigesl costs: input costs which do not rise
proportionately for each extra unit produced. Tirnative is variable costs: which rise
proportionately for each extra unit produced andctvhdo not provide the basis for scale
advantage.

Basic in-game gold-farming appears to have fewes@donomies. Variable costs
dominate as each additional production unit (ndiviidual or pair of players if they are working
back-to-back shifts) requires one PC, one Intecoanection, and one account. Playborers are
typically paid incrementally based on output, sgeaosts are fully variable. Productivity per
worker is also constant: one person kills a monstecthops wood or crafts an amulet just as
quickly whether or not twenty other co-workers a@ng the same. The virtuality of gold
farming has thus made little difference here; thleg apply as they would for a real production
line worker or real wood-cutter.

Step back, though, and some economies of scaladdsemerge, mainly in relation to all the

non-operations activities identified in Figure 2:

* Indivisible-cost items: some investments, althotigéir input cost does vary with size of
output, are discrete items ("lumpy investmentdar example, if it requires one manager to
manage 20 gold farmers, or one technician to ma@8gecCs, this creates scale economies
on the assumption that it is hard to purchase tetst of their services. They only come in
discontinuous amounts: zero, one, etc. There tsm 2@ an equivalent indivisibility in
game-play. Some high-level monsters such as basseenly be killed by groups working
together; hence the items or currency they dro laascale economy.

» Fixed-cost items: some gold-farming firms will haseed-cost investments in a web portal,
in setting up payment and security systems, angharketing their services. These create
scale economies.

» Divisions/specialization of labor: as described \ahogold farmers play various different
roles in-game, and staff in gold-farming firms urtdke different out-game activities. On
the assumption that there are efficiencies gaimenh fspecializing in particular roles, then
there will be scale economies for those firms thave enough workers to allow this
specialization.

The last two items on the list help explain whyiundual gold farmers may likely work
via brokers/exchanges rather than seeking to selitdo player-buyers since they thereby avoid
fixed costs and the need to adopt multiple rolésll three items in the list were economically
overwhelming, then one would expect medium andetaiged enterprises to emerge. But there
appear to be relatively few signs of this from be-ground reports (e.g. Johnson, 2006; Wang,
2008), suggesting that fixed, indivisible costsndd dominate.

Again, there are few signs here that virtualitypodduction has had much impact. It is
very real items like staff and hardware infrastauetthat underpin the fixed costs. The divisions
of labor imitate those found in many other formspobduction. The only possible echo of
virtuality we may find lies in one final factor—pattial scale diseconomies.

These could arise from perceptions that the sasttwo volatile to justify large-scale
investment, or from growing costs of coordinatinta@e operation, or from the inability to cut
regulation-related costs as informal sector smakmprises can. But they might also arise from
dangers of "becoming noticed," e.g. for taxatiod eggulation purposes by local government or

12
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for legal action by game companies. The only safis@rtuality is that it may allow firms to
remain somehow hidden if they do not become tagelar

Enterprise Strategies and Exchange Rates

Exchange rates between real-world and virtual ceres impact neither regular players
nor game companies in subscription-based gamegy db, though, impact gold farmers and
their customers, both affecting and being affedigdenterprise strategies. Calculations from
available data on leading games show that in-gamrermcies, on average, devalued against the
US dollar by roughly 85% between June 2005 and Miner 2009, using a weighted average
based on 2008 subscriptions (see Table 1).

Table 1. Changein Exchange Rate of In-Game Currenciesto US$ Over Time

Game June 2005 November Devaluation Unit (US$ 2008

rate 2009 rate per) subscriptions
World of 10 0.84 92% 100 gold 10m
Warcraft
Runescape 10 4.5 71% 1m gp 1.2m
Lineage Il 5 0.11 98% 1m adena im
Final Fantasy 24 28.3 -18% 1m gil 500,000
Xl
EVE Online 3 0.5 83% 10m ISK 235,000
Everquest Il 150 2.8 98% 10 plat 200,000
Everquest 40 24 39% 100k plat 175,000
Star Wars 5 0.55 89% 1m credits 100,000
Galaxies

March 2009

rate
Lord of the 113 99 12% 100 gold
Rings Online
Warhammer 30 19 36% 1000 gold
Online

Source: GameUSD (2005) for the June 2005 figues;led with historical search of IGE web site:
http://web.archive.org/web/*/http://www.ige.comveraging across several gold-farming web sdeshe
November 2009 figures. Subscription figures aesar from Woodcock (2008).

Let us begin with the minority trend: appreciatic@ather than devaluation. There are
claims that anti-gold-farming campaigns by game ganies do temporarily revalue currencies
(Dibbell, 2007). There is some evidence to supplud idea but particularly the notion that
effects are only temporary. Square Enix put a \&rgng effort into curbing gold farming
within Final Fantasy Xlduring the latter half of the 2000s (e.g. DaviB02a), a period during
which currency appreciated (though using an easliart point changes this picture). Taking
before and after valuations (October 2007 and RO@8) relating to the point where Jagex
undertook a major redesign Bunescapéao try to reduce gold farming, there was no curyen
devaluation (but devaluation did occur subsequgntiuring 2009, hundreds of gold farmers
and then a major real-money trader were banned Evi& Onlineby CCP Games causing a
significant impact (Davis, 2009c; de Zwart, 200Qver that same perio&VE Onlinecurrency

! The overt signs of real-money trading — especiyertising — therefore tread a difficult line ween attracting
the attention of customers, and not attractingattention of those seeking to control gold farming.
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ISK appreciated by 72% against the US dollar, ratihen devaluing (but the longer-term picture
for ISK has been devaluation).

So we have a little evidence for temporary effeemilting from game company actions
taken against gold farming. But the overall andyfaelentless picture is one of devaluation.
Even more-recently-designed games are affectentd of the Rings Onlindaunched in 2007)
and Warhammer Onlinglaunched in 2008) show an unweighted average dd%luation of
their virtual currencies over just an eight-mongrigd in 2009 (a similar average to that of all
games over the same period).

Currency exchange rates, of course, representralédional connection between the real
and the virtual. So what can be learned from tigoing devaluation?

First, that devaluation has real causes. The wié&med explanation for the devaluation
is competition, with new entrants undercutting #mgs firms in order to try to win business
(Heeks, 2008). Interviewed gold-farming entreptgaeare quite clear that new firms have
moved into the sector particularly since the mi@20and that both entry and survival are based
on a simple competitive approach: "those compamé® to reduce prices" (Carless, 2007; see
also Debatty, 2008).

Second, that devaluation has real effects. Iteas cited as the reason behind the
collapse of the high-wage (e.g. US-based), cottagestry model of the early ZTentury
(Concernedeq, 2006). And it has also changed #yegeld farming is undertaken in East Asia,
with three main effects:

* Revenue adjustment: changing the profile or distidm of income. In the first half of the
2000s, "super-profits" were being made from golanfag. Zhe (2006) suggests profits at
that time were 265% of operating costs, and Dib{2€08) reports the dominant real-money
trading firm of the time, IGE, making US$ tens aillions per month, with multi-million-
dollar payments to its senior staff. As a rest@ilc@mpetition and devaluation, that super-
profitability disappeared in mid-decade to be repthby more normal or even tiny profit
levels (Terdiman, 2007; Salyer, 2007).

* Increased productivity: finding ways to make maregame currency per hour. In the first
half of the 2000s, for example, a typical in-garaenéng rate foWorld of Warcraftwas 200-
300 gold per 12-hour shift (e.g. He, 2005; Zhe,80My the latter half of the 2000s, it was
possible to make 100 gold per hour relatively gasilith several hundred per hour being
feasible for the highest-level players (e.g. Voqd#308). There may also be greater use of
bots to raise productivity levels (e.g. Allen, 2D08

» Cost-cutting: in the first half of the 2000s, a fevokers were dominant; notably IGE which
is claimed to have had a 60% market share (Sak@fi7). Since then a number of gold
farming firms have disintermediated the supply shaelling directly to customers in order
to reduce the costs of dealing via a broker, akihgeadvantage of the relatively low costs of
setting up a "cookie-cutter" e-commerce portal.eyrhave looked to reduce overhead costs;
for example, relocating outside major city centassbroadband infrastructure has diffused
(Gilmore, 2009). There are also reports of reiocabutside China to lower-cost locations
such as Vietnam (Davis, 2008b).
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All of this, then, seems to reflect the ready aggilon of economic rules showing that
virtual currencies behave like real ones. Pria@shgone down as supply has increased. Where
supply is constrained by game company actionsetisessome evidence of prices holding firm or
even appreciating. And temporary supply constsaaido have an effect: real-to-virtual currency
rates on a wide range of MMORPGs spike in late dgiearly February when the Chinese New
Year holiday reduces supply (Davis, 2008a; WoWMig@08). Reaction to devaluation has
been what one would expect to see in any real-woolchpany or country facing the same
situation: squeezing profits, increasing produtfivand cutting costs.

Real-Money Trading and Information Failure

Having looked at in-game issues and productionessiahtegies, we move lastly to look
at the process and structure of real-money tradingsome ways it is a minor miracle that gold
farming can exist as a sub-sector given that RMJuih a textbook case of information failure.
Information economics shows that trading genencadlies heavily on information during each
of its three steps (Norton, 1992; Casson, 1997):

» Information acquired prior to trading (on genetaims/services available, on the existence of
traders, on their reputation and trustworthineasypical prices).

* Information communicated during trading (on spedtéms or services offered and money
sought, on quality of items/services offered, as pbnegotiation).

» Information acquired after trading (on whether ot tihe terms of the agreed trade contract
have been fulfilled).

Availability, quality, cost, other characteristioSinformation, and the ability to
communicate that information, are thus criticalrfdations for all trade and all enterprise (Porter
and Millar, 1985; Stiglitz, 1988).

Given that everyone playing MMOGs and all gold farmmhave web access, and given
the huge quantities of data available on gold faghithen information failure might, at first
sight, seem odd. The key problem is at least tfoige the virtuality of trade (buyers and sellers
never meet physically), the anonymity of online\att, and data quality (the snowstorm of data
available that could be good, bad or indifferentpata available online may be good for
providing buyers with certain information—the vituexistence of sellers, typical prices,
specific items, and services offered. But theolwlhg information failures still occur:

* Information absence: both buyers and sellers magobgpletely unable to find out who, in
reality, they are trading with.

* Information uncertainty: buyers and sellers will hencertain about each other's
trustworthiness; buyers particularly will be uneant what—if anything—will really be
delivered if they pay; buyers report being uncertbhout whether or not partially-completed
deals will ever be fully-completed; both sides vii# uncertain about whether or not their
trade is under surveillance from game companies.

» Information asymmetry: absences and uncertainffestaboth sides of real-money trading
but there is a typical asymmetry since key itemmfarmation about the trustworthiness and
quality of items/service are known to the sellarsrmot the buyers.

2 As a cheap example, Google produces 5.7m resulsgearch on 'wow gold',
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» Communication problems: sellers typically offeriosl chat and email contacts but buyers
report problems with communication relating to esuike language, time difference, non-
response, and being fobbed off with excuses (engolonx, 2008).

Information economics demonstrates that charattisuch as these failures in turn
shape both the process and structure of commerddiaféon, 1975; Stiglitz, 1988). The
informational characteristics just described intBcthe build-up to trading may be relatively
quick and easy. However, trading overall has theracteristic that it is risky, far more so than
typical real-world trading.

That risk can be instantiated as both opportuniach adverse selection. Opportunism
would refer to actions such as overcharging fordgoar agreeing to a contract knowing it cannot
properly be fulfiled. One can seek evidence fas tfrom those who post online about the
experience of buying gold-farmed items/servicekeylare generally negative (e.g. Jamie, 2007;
Allen, 2008; PowerLevelingReviews, 2008). Of ceuoshe must allow for the profile of those
who post being different from the average buyefilerand the possibility that posts are made
by those with vested interests for and against Gotthing or particular suppliers. However, the
level of detail provided in some posts suggesty ttepresent real experiences and that a
proportion of purchasers are disappointed. Exasnplieeported problems include:

» Late delivery: rather than the instant service #arge stock promised, purchasers find
currency being delivered piecemeal over a longopewnf time; other actions promised
quickly do not occur for days or even weeks.

» Partial delivery: full amounts of currency are mialivered; characters are returned having
been only partially-levelled.

» Currency loss: currency is impounded by the ganmepemy.

» Account suspensions and banning: particularly twegr-levelling.

» Disputes: as purchasers try to get their money.back

Underfulfilment and opportunism thus do seem t@iesent.

Adverse selection would mean actions such as ungl§tselecting either a trade partner
or trade items of poor quality. The quality oftual trade items can readily be determined on
their delivery but the risks of poor trade partsefection do appear to be present. They are
present for sellers (e.g. defraud by players: séd®m 2007; Floozle, 2008). And they are
present for buyers. For example, out of more tH80 real-money traders reviewed by
mmobux, only five got a rating of more than 7 out of Kfficient for them to be deemed
"extremely reliable” (Carebear, 2009). The vastomg of traders got very low ratings
indicating a poor quality of trade.

On the basis of these information failure-shapeatatteristics, one would predict the
following outcomes:

® This site provides what appears to be the mospeenensive review of gold-farming firms:
http://www.mmobux.com/shops
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Suppression of trade: the level of trading is §k& be below that which would occur if the
various informational challenges were mitigatede@moved. One possible indicator is the
gap between the US$10 average annual spend pesrmaygold farming and the US$46
spent when Sony set up Station ExchangeEfegrquest Il a system that legitimised real-
money trading on two servers and thus addressetl ohtise information failures indicated
here (see Heeks, 2008 for calculations). That estgga possible 78% suppression of trade
due to information failures (though issues of liaggicy and effort would also have an effect).
Localization of trading: as traders seek to dedy anth those they physically know. RMT
did begin on this basis. It still seems to be $terting point for individual developing
countries as MMOGs take off. However, the onlirgure of the games, including their
globalization, has encouraged trade to move beyloadocal, impelled by buyers and sellers
not knowing enough other players to match theipeesve demand and supply.

Presence of intermediaries: intermediaries addnéssmation absences and uncertainties by
holding information about both buyers and sellérs;example, reputational/trustworthiness
and quality information. They can reduce the infation-gathering costs of all stages of
trading. They can make trade less risky, or astleaake it perceived to be less risky,
because of their informational resources and réjputa It is not easy to judge the extent to
which intermediaries exist in RMT — separating tintediaries from end-producer gold farms
on the basis of just their web sites is hard; jndgrolume of trade is even harder. Some do
undoubtedly exist (Gilmore, 2009) but there arentervailing tendencies. Pressures for
disintermediation thanks to the virtual nature rafde, and pressures from game companies
are a partial explanation. The shifting and anomysnnature of buyers is another. And the
brokers have their own reputational problems (@J3.2007).

Reputational portals: given the importance andcstgaof information on reputation and
trust, it should have a high value, and this shardourage information brokers to emerge
who would gather and disseminate such informatiolm. practice, there appear to be
relatively few such brokers, most likely becauseytlalso struggle to establish their own
trustworthiness and that of the information thegvite. The one exception appears to be:
http://www.mmobux.coni Exchanges of which, again, there appear to bg fer (e.g.
http://www.playerauctions.com/ http://www.markeedragon.com typically provide this
information as an integral part of their servicho(igh the last appears to have so few
suppliers that its exchange function is unclear).

Reputational tactics by sellers: given informatigrcertainties and the importance of trust,
sellers would be expected to try to provide a otnéormation about their reputation and
trustworthiness.  Overt tactics include the preseraf customer testimonials (e.qg.
http://www.guy4game.com/about/customer-testimofiagtaphics of reputed global firms
such as MasterCard, Visa, PayPal (éip://www.gmlvl.com}; links to reputation rating
sites such as BizRate (elatp://www.igegolds.con); guarantees of fast, safe service and
refunds if unsatisfied (e.g.http://www.mmoempire.cony and demonstrations of
altruism/corporate responsibility through donatioprogrammes to charities (e.g.
http://wow.vcsale.con)/ Other tactics include advertising methods fasier communication
such as live chat; detailed explanations of thecgse (e.g.http://www.wowgold-
wow.com/FAQ.asp and imitation of the names of well-known trader®.g.

* Problems with other reputation-and-review sitestide the following: they make their money fromkérto real-
money traders and all reviews are positive (etip.://buywowgold.co.uk/
http://www.warcraftgoldreviews.com/gold_seller_rews.php; they are very limited in coverage (e.g.

http://powerlevelingreviews.wordpress.consgome combination of the above (ehtp://wowgoldbuyer.com/

http://wowgoldhunter.con)y all reviews are negative (elattp://www.powerlevelingsucks.com
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http://www.igewow.con). The main problem is that, by and large, allstheactics are
perceptual rather than real. They may have a margnpact on some customers but they
have no more actual value than a would-be reaétradling you "I am not a fraudster.” One
should also mention the potential for "anti-tacticsroviding false negative information
about competitors. This means that even where aorap are rated—for example, IGE has
more than 25,000 ratings on BizRate—it is diffidalttrust either the positive or the negative
ratings.

* Repeat business: those purchasers who buy repgatediikely to stick with one supplier if
they are satisfied with its service. Given theklatdata on purchasers, it is not clear if this
happens in practice.

From all this, we see that the ideas of informafeitures are applicable to gold farming
and real-money trading. They show a whole set ndbrmmation failures which lead to
opportunism and adverse selection. Those chastatsr in turn, shape this activity in a
powerful manner. For example, they probably sigaiitly suppress the level of trade, and they
trigger a whole raft of reputational tactics. Hwee because of virtuality, the outcome is not
exactly that which one would predict from real-vabdxperiences. In particular, trade is more
globalised and perhaps less intermediated thanffineoequivalent with similar information
characteristics.

Analysisand Conclusions

Since the foundational work of Castronova and athee have known that is possible to
address virtual worlds from the perspective of etoics, and to study various phenomena from
a micro- or macro-economic perspective. In thipgpawe have extended that study in two
initial ways. First, we applied a set of economdieas that have not yet been much used: scale
economies, exchange rates, and information failufscond, we applied these ideas not to the
virtual economies alone but to gold farming and-meaney trading, which can be argued to
represent the intersection of the real and theafirt

We have seen economic effects of real-world elemeiihe offshoring of gold farming
to China and other Asian nations, and the locadiogold farming within China, reflect tangible
factors: the availability of labour, the cost dbda, and the availability and cost of technological
infrastructure. The nature of scale economiesgsifecantly determined by tangible factors of
production including divisions of labor. Game-wbrturrencies have devalued against real-
world currencies due to new businesses enteringeb®r and their competition driving down
prices.

We have also seen some economic effects of vivioad elements. The virtuality of
production impacts the effects of money supply.e Virtual and hidden nature of gold farming
perhaps acts as a disincentive to getting too JaagdGE did in the early 2000s. The virtuality
and hidden nature of trading causes a series afnr#tion failures that have both suppressed and
shaped that trade. The shaping of that trade t@mgm@d in ways that—again due to virtuality—
one would not quite predict from the experiencestber types of trading: for example causing
brokers and other intermediaries to be less powdrfh more globalized than one might
anticipate.

But what has this analysis told us about the viemtssummarised in Figure 1?
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On the question of applicability of standard ecomm®mnthere is no support for the
extreme view that we need different economic motitlslone different economic principles.
At most, we might perceive some minor issues asngaarisen—due to the hidden nature of
production and trade, the different powers and @sep of the MMOGSs' "central bankers", and
the ability to bypass the local and the intermedgat But really, this has been more about
developing a proper understanding of virtual ecoesnand RMT and their fit to current
economics, rather than about a necessity to chérageeconomics. The overriding message is
how relevant and applicable standard economicatiser than vice versa.

Castronova et al (2009, pg. 702) offer a somewhawt-away but intriguing comment:

"the implicit real-world benchmark in this studyshbeen a developed post-industrial economy.

Perhaps virtual economies are very precise andwggher kinds of real-world economies, such

as frontier, developing or black market economiesThere is certainly something in this.

Looking in-game, we can see a number of featuresiniscent of a developing country

economy:

* A subsistence economy in which many goods andssviever enter the trading system and
the formal economy, being consumed by those whalym® them (resulting in GDP
estimators for virtual worlds likely significantlyndervaluing their economies since they are
based on visible trade; just as one sees with G&iination for developing countries
(Castronova et al, 2009)).

* An assumption that human time/labor has a relatileel value and is in relatively abundant
supply.

« A system of governance described as a dictatorg@igstronova, 2003) and strong
centralized control over the economy in the formtlotd game company; the pinnacle of
which was Jagex in the post-2007-redesigRadescapeepitomizing the kind of developing
country command-and-control economy that was combabore neo-liberalism took hold.

* A large amount of informal and unregulated actiuitpat seeks to pass under the radar of
central control; principally in the form of goldrfaing.

» Significant price movements in short periods ofdimnd a value of price controls (as
exemplified by Jagex) that are not generally s@eimdustrialized economies but which are
common in developing countries.

* And, only semi-tongue-in-cheek, one may note thensgt reliance within most virtual
economies on primary commodities, with some snalles production and sale of simple
manufactured goods, and few services; a pattermdfaumost developing economies.

Looking at the interface between virtual and regpresented by currency exchange,
features call to mind the black market trade treatues in those developing countries with non-
convertible currencies:

» Itis much harder to sell the currency than to thugnost RMT portals will only sell not buy.

* The buy-sell spread is large: US$2 to US$4.5 p@0Morld of Warcraftgold when you
sell; c.US$10 when you buy in early 2010 (e.dnttp://www.mmofly.com
http://www.iwtsgold.com

 There is a lack of good quality information abouading, and a strong presence of
information failures.
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* Trade itself is much like the hasty real-world, ddanarket, back-alley swap with its
attendant concerns from both sides—but especibbyuyer—about being scammed, or
about being caught.

Finally, looking out-game, there are the real gdatms themselves which the
fundamentals of economics have pushed to develaquogtry locations.

So perhaps the models we look to in explainingugireconomics should draw less from
standard economics and more from development ecdocsom

The second dimension of Figure 1 summarized vidwesitathe relation between real and
virtual. One stated reason behind selecting galohifeg for analysis was that it draws together
the real and the virtual. We have certainly seeaan®les of a hybrid, intersectional perspective.
Gold farming shows ways in which the real is ingecinto the virtual. Not, perhaps, in relation
to in-game inflation but in relation to in-gamelityi to the real-ization of virtual value. Even t
the real-ization of agency: any player will recagniat some level the illusion of agency
(Krzywinska, 2008): your raids, your quests, yawstances have no effect. You might kill the
cultists to save the damsel-in-distress but turoryieack for a moment and they have all
returned. Gold farming makes that agency reatigrthe cultists' drops into gold and gold into
dollars with an effect on real lives.

Above all, gold farming has arisen because it lziregl-world scarcities and inequalities
of time and money to bear on virtual scarcitieswfency and resources. Just as nature abhors a
vacuum and rushes to fill it, so capitalism is ioebly sucked in to any situation of scarcity.
Thus the real-world patterns of capitalism havenb@apped into the virtual world: monetisation
of virtual currencies, divisions of labor, and twage laboring, offshoring and automation of
virtual activities.

These are the economic parallels of more socicébgiidence about the real infecting
the virtual: the way in which play becomes workMMOGs that are designed to offer "players a
capitalist fairytale in which anyone who works hardl strives enough can rise through society's
ranks and acquire great wealth." (Rettberg, 208820). So, far from representing some new
and weightless economy, the grinding required velles very "old economy"”; the equivalent of
assembly line work (see also Wang, 2006). Andathg in which gold farming has led to real-
world racism being remapped into cyberspace, witim€se gold farmers subject to the same
tropes of pestilence and the same attempts atneixiation that met the Chinese laundry workers
who served the fcentury California gold rush (Yee, 2006; see @sfl, 2006 and Langer,
2008).

If gold farming has helped inject the real into theual, it has also injected the virtual
into the real. Most obviously through real-monegding. There is nothing very real about
RMT,; it may be largely out-game not in-game bus itill heavily virtualised. Like e-commerce
for other digital goods, RMT involves nothing tdolgi other than the hardware through which to
access it: marketing, customer relations chat, gamgmand trade completion—all of these are
digital. Hence, in part, the information failuretoomes seen.

So, there are tangible, physical entities involvib@: people who produce and consume,

the hardware they use, and the buildings in whigly tvork. Beyond this, though, there is little
that is unequivocally "real” in a physical sen3&/e can see that gold farming exists within a
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virtual world, and can thus be thought of as virtpeoduction. The trading element too is
largely virtual because of the digitisation of exooerce portals, communications, and payment
systems. Finally, consumption of the goods orisesvpurchased also takes place in the virtual
realm.

At most, then, we are left not just with an intetgen of the real and the virtual but with
a very fuzzy sense of what is real and what isiglrt Rather than take a static view on this, we
can see gold farming as part of a steady chroncdbgirosion of the real vs. virtual dichotomy.
As Shaviro (2007) notes, the notion of real/virthas moved right along Figure 1's x-axis from
separation to inseparability, in a similar way tesdlution of the work/play binary, and gold
farming has been part of both dynamics.

Writers have already recognized this in relationctorency (e.g. Lehdonvirta, 2005;
Shaviro, 2007; Castronova et al, 2009). The nealit national currencies has always been
perceptual; it has always been something of a dentie trick and one that has grown as
precious metals were replaced by ever-less matekains: first coins, then paper notes, then
digitized representations. The shrinking gap betweurrency types is reflected in the
devaluation of MMOG currencies mirroring devaluatiof national currencies in terms of both
causes and effects, in the growing use in somelal@ng countries of mobile airtime as a
substitute for national currency (Pickens & Riclsanm, 2007), and in the Chinese government's
attempts in 2009 to exert control over the everanidg use of QQ coins and similar virtual
currencies to purchase real goods and servicesg[009b).

We can, of course, go one step further to refleetimportance of perception, which
arose in the analysis above at a number of poiRtem that perspective, there is no real and no
virtual; there is just the single stream of perm@pinside our heads. Disputations on what is real
and what is virtual will therefore only lead thesearcher to turn in ever-decreasing circles
before finally disappearing up their own orificeFollowing this logic, there is no "real
economics” to counterpose against a "virtual ecocsiththere is just "economics." There are
no "real economies" to counterpose against "virdgahomies;" there are just "economies."

Released from the tyranny of the dichotomy, wethen free to analyse gold farming,
RMT and other MMOG phenomena from perspectivesrdtien those of "virtual economics."
Straight economics will do fine, as illustratedtins paper. Broader sociological perspectives
will help (e.g. Lehdonvirta, 2009). But we cancaleek to explain the largely-expected-but-
occasionally-unexpected outcomes portrayed infghjger using a deeper and systemic view of
structure, agency and technology.

Orlikowski (1992) offers the expected, conservatiaproductive picture (which can be
represented as Figure 3) of technology, strucand,agency as mutually-reinforcing. From this
perspective, new creations such as MMOG economescarrencies reflect existing social
structures and behaviors and, hence, obey stamgambmic principles in the ways observed
above.
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Figure 3: Systemic Reinforcing Relation Between TechnologgeAcy and Structure

Steinkuehler (2006) offers the potential for thexpected (which can be represented as
Figure 4) which we can derive from her idea of thmngle of play:" a messy mix that means
one cannot predict outcomes a priori. We can fharsray the creation of MMOGs and their
economies as the intermixing of structure, techgypl@and agency that can sometimes produce a
slightly unexpected result, of which we have seames minor examples in relation to in-game

prices and information failures.
Social

Structure
\ B
TSaA

Technology ———»

Human
Agency

Figure 4: " Mangle of Play" Relation Between Technology, Ageany Structure

The overall picture painted by the results in thepgr shows the need for some
combination of the two views but the last, at leasgues the need for continuing research as the
field evolves and keeps throwing up the odd ungdted outcome.

22



Journal of Virtual Worlds Researchirtersection of Real and Virtual Economies

Bibliography

Aiken, R. (2007). Virtual goods, hard casieetimes 20(28).http://www.free-
times.com/index.php?cat=1992912064227409&ShowArti€d=11461107073004038

Allen. (2008). 'Smith Sam' talks gold farming, poveveling, commeniGameSetWatc¢H 0 Jan
http://www.gamesetwatch.com/2007/12/qa_essay_ssath_talks gold_farmin.php#com
ment-497170

Atlas, S.A. (2008). Inductive metanomics: Econoexperiments in virtual worldgournal of
Virtual Worlds ResearcHL(1).

Bell, J.J. (2006). Underworld &¥arcraft in: The Battle for Azeroth: Adventure, Alliance and
Addiction B. Fawcett (ed.), Benbella Books, Dallas, TX,33-

Bernstein, H. (1983)Third world economies: Diversity and integratidvlilton Keynes: Open
University.

Bittarello, M.B. (2008). Another time, another spaeirtual worlds, myths and imagination,
Virtual Worlds ResearchL(1). 1-18.

Bloomfield, R. (2009). World of Bizcrafflournal of Virtual Worlds ResearcB(3).

Calleja, G. (2008). Virtual worlds today: gamingdamline socialityOnline — Heidelberg
Journal of Religions on the Internéx(1).

Carebear. (2009). List of reliable and legit sallermobux2 Jul
http://www.mmobux.com/forum/viewthread.php?tid=870

Carless, S. (2007). 'Smith Sam' talks gold farmpayyer levelingGameSetWatgt25 Dec
http://www.gamesetwatch.com/2007/12/ga_essay_ssath_talks _gold farmin.php

Casson, M. (1997)nformation and organisation: A new perspectivetlom theory of the firm
New York: Oxford University Press.

Castronova, E. (2001Y.irtual worlds: A first-hand account of market asdciety on the
cyberian frontier CESifo Working Paper Series No. 618, Californiat& University,
Fullerton, CAhttp://papers.ssrn.com/sol3/papers.cfm?abstrac? 9828

Castronova, E. (2003). On virtual economidame Studies3(2).
Castronova, E. (2005pynthetic WorldsChicago: University of Chicago Press.

Castronova, E. (2006). A cost-benefit analysiseaf-money trade in the products of synthetic
economieslnfo. 8(6). 51-68.

Castronova, E., Williams, D., Shen, C., Ratan)fng, L, Yuang, Y. & Keegan, B. (2009). As
real as real? Macroeconomic behavior in a largéescéeual world.New Media & Society
11(5). 685-707.

Chan, D. (2006). Negotiating intra-Asian games ek, on cultural proximity, East Asian
games design, and Chinese farmeiisreCulture 8
http://journal.fibreculture.org/issue8/issue8_chéaml

Concernedeq. (2006). Update on plat dupe i€gs@eClerics 12 Jan
http://www.eqgclerics.org/forums/showthread.php? [B&W #post246817

23



Journal of Virtual Worlds Researchirtersection of Real and Virtual Economies

de Zwart, M. (2009). Piracy vs. control: models/wfual world governance and their impact on
player and user experiendaurnal of Virtual Worlds ResearcB(3)
https://journals.tdl.org/jvwr/article/view/663/511

Debatty, R. (2008). Gold farmem/orld Changing9 May
http://www.worldchanging.com/archives/008018.html

Davis, S. (2008a). The gold farming war - who'sminmg?,playnoevil 16 Apr
http://playnoevil.com/serendipity/index.php?/arcasi1990-The-Gold-Farming-War-Whos-

winning.html
Davis, S. (2008b). Noted: power-leveling careergigtnam.playnoevil 30 Jun

http://playnoevil.com/serendipity/index.php?/arcsi2094-NOTED-Power-leveling-
Careers-in-Vietnam.html

Davis, S. (2009a). Square Enix's Final Fantasyddisadeep logging and security automation
tools.playnoevil. 6 Jarhttp://playnoevil.com/serendipity/index.php?/arcsi?2348-
Square-Enixs-Final-Fantasy-XI-adds-Deep-Logging-8edurity-Automation-Tools.html

Davis, S. (2009b). Chinese government does nogbkhfarming — puts free-to-play in jeopardy
instead playnoevil 30 Jurhttp://playnoevil.com/serendipity/index.php?/ar&s2599-
Chinese-Government-DOES-NOT-ban-Gold-Farming-Puéefo-Play-in-Jeopardy-
Instead.htm|

Davis, S. (2009c). The gold farmer war: Eve Onkdéion.playnoevil 19 Aug
http://playnoevil.com/serendipity/index.php?/arasi2657-The-Gold-Farmer-War-Eve-
Online-Edition.html

Dibbell, J. (2006)Play Money New York: Basic Books.

Dibbell, J. (2007). The life of a Chinese gold famMNew York Timesl7 Jun
http://www.nogold.org/2007/06/19/the-life-of-thetohse-gold-farmer/

Dibbell, J. (2008). The decline and fall of an altich online gaming empir&V/ired 24 Nov.

Floozle. (2008). How to get some extra free goldi®wvned. 22 Jun
http://www.mmowned.com/forums/wow-scams/136187-lumirsome-extra-free-gold.html

GameUSD. (2005MMORPG Currency Price Trend Charts: First Half 20@ameUSD. New
York, NY http://www.gameusd.com/news0730.htm

Gilmore, A. (2009). Personal interview. 23 March.

Gudmundsson, E. (2008ve Online Quarterly Economic Newslett&t Quarter 2007 CCP.
Reykjavik http://ccp.vo.llnwd.net/02/pdf/QEN 2007Q3.pdf

Gudmundsson, E. (2008 ve Online Quarterly Economic Newslett& @uarter 2007 CCP.
Reykjavikhttp://ccp.vo.llnwd.net/02/pdf/ QEN_Q4-2007.pdf

He, H. (2005). Chinese ‘farmers' strike cyber gBlalith China Morning Pos22 Oct
http://www.jlaforums.com/viewtopic.php?t=1039329

Heeks, R.B. (2008)Current Analysis and Future Research Agenda ond@&alrming": Real-
World Production in Developing Countries for thetWal Economies of Online Games
IDPM Development Informatics Working Paper no.32ivérsity of Manchester, UK
http://www.sed.manchester.ac.uk/idpm/research/patitins/wp/di/index.htm

24



Journal of Virtual Worlds Researchirtersection of Real and Virtual Economies

Huhh, J.-S. (2008 5imple Economics of Real-Money Trading in OnlinenéaWorking paper.
Seoul National University, South Korea
http://papers.ssrn.com/sol3/papers.cfm?abstract 088307

Hunter, D. (2006). The early history of real moteges.TerraNova 13 Jan
http://terranova.blogs.com/terra_nova/2006/01/thdyehisto.html

Jamie. (2007). Buy World of Warcraft goBuy WoW Gold19 Jul
http://buywowgold.co.uk/2007/07/19/buy-world-of-weaft-gold/

Johnson, T. (2006). 'Gold farming' in games meaakincome in Chiné&San Jose Mercury
News 18 Jul.

Kaminski, S. (2006)The Impacts of Farming and Crafting on MMO Econani&inity
University,.San Antonio, TX
http://www.trinity.edu/adelwich/worlds/articles#ity.sam.kaminski. pdf

Kelly, J.N. (2007)Play Time: The Problem of Abundance in MMORRB@&hemion.org
http://www.anthemion.org/playtime abund.html

Krzywinska, T. (2008). World creation and lok&orld of Warcraftas rich text, inDigital
Culture, Play, and IdentityH.G. Corneliussen & J.W. Rettberg (eds). CamiaridglI T
Press 123-141.

Kushner, D. (2007). Playing dirtyfEEE Spectrum44(12). Dec, 32-37.

Langer, J. (2008). The familiar and the foreigmynhg (post)colonialism iWVorld of Warcraft
in: Digital Culture, Play, and IdentityH.G. Corneliussen & J.W. Rettberg (eds).
Cambridge: MIT Press. 87-108.

Lehdonvirta, V. (2005). Virtual economics: applyiegonomics to the study of game worlds.
paper presented Buture Play Michigan State University. 13-15 Octolygtp://virtual-
economy.org/files/Lehdonvirta-2005-Virtual-Economjadf

Lehdonvirta, V. (2009)Virtual ConsumptionPhD thesis, Turku School of Economics, Finland
http://info.tse.fi/julkaisut/vk/Ael11 2009.pdf

Lehtiniemi, T. (2007). How big is the RMT marketyaray?Virtual Economic Research
Network 2 Marhttp://virtual-economy.org/blog/how biqg is the rmarket anyw

Lehtiniemi, T. (2008)Macroeconomic Indicators in a Virtual EconomySc thesis, University
of Helsinki, Finlanchttps://oa.doria.fi/bitstream/handle/10024/3787®raaco.pdf

Lehtiniemi, T. (2009). Measuring aggregate productn a virtual economy using log data.
Journal of Virtual Worlds ResearcB(3).

mmobux. (2008)Shop Profilesmmobuxhttp://www.mmobux.com/shops

Norton, S. (1992). Transaction costs, telecommuioics, and the microeconomics of
macroeconomic growtlieconomic Development and Cultural Chang#(1). 175-196.

Orlikowski, W.J. (1992). The duality of technologgthinking the concept of technology in
organizationsOrganization Science3(3). 398-427.

Pickens, M., & Richardson, B. (2007). Mobile wadland virtual currenciefCTUpdate
36,April http://ictupdate.cta.int/en/(issue)/36

25



Journal of Virtual Worlds Researchirtersection of Real and Virtual Economies

PJ. (2007). Interview with a game economist an®REKF-managermmobux 25 Oct
http://www.mmobux.com/forum/viewthread.php?tid=746

Porter, M.E. (1980)Competitive StrategWNew York: The Free Press.

Porter, M.E., & Millar, V.E. (1985). How informatmgives you competitive advantadtarvard
Business Revieve3(4). 149-160.

PowerLevelingReviews. (2008). World of Warcraft moveveling reviews.
PowerlLevelingReviewstp://powerlevelingreviews.wordpress.com/

Rettberg, S. (2008). Corporate ideologyWorld of Warcraftin: Digital Culture, Play, and
Identity. H.G. Corneliussen & J.W. Rettberg (eds). CamleridgIT Press.19-38.

Ryan, N. (2009). Gold trading exposed: the selleusoGamer 25 March
http://www.eurogamer.net/articles/gold-trading-es@d-the-sellers-article?page=4

Salyer, D. (2007). Thsale.com and IGHtual Economy Research NetwoB9 Sep
http://virtual-economy.org/blog/how big is the rmmarket anyw#comment-9315

Sayer, A. (1985)The Geography of Industrivilton Keynes: Open University.

Shaviro, S. (2007Money for Nothing: Virtual Worlds and Virtual Ecanées
http://www.shaviro.com/Othertexts/MMOSs. pdf

Simpson, Z.B. (2000). The In-Game Economict/bima Onling paper presented @mputer
Game Developer's Conferen@an Jose, CA. 20-24 Marbktp://www.mine-
control.com/zack/uoecon/uoecon.doc

Smith, J.H. (2006). The games economists play ligaons of economic game theory for the
study of computer gameGame Studie$H(1).

Steinkuehler, C. (2006). The mangle of pl@ames and Culturel(3). 199-213.

Stiglitz, J.E. (1988). Economic organisation, mmfiation, and development. IHandbook of
Development Economickl. Chenery and T.N. Srinivasan (eds.). Amsterdalisevier
Science Publishers. 93-160.

Terdiman, D. (2007). Ex-IGE chief: margins are sking. CNET News22 Jun
http://news.cnet.com/8301-10784 3-9733747-7.htrpidih

Voodex. (2008)Gold StrategiesVoodex, Copenhagen
http://www.voodex.com/showList.php?type=GoldStrgteg

Wang, P. (2006)A Marxian Analysis of World of Warcraft
http://triciawang.pbwiki.com/f/marxvirtual.pdf

Wang, R. (2008)The Truth Behind Gold Farmerg/oWMine, Wilmington, DE
http://www.wowmine.com/WoWmine_The_Truth_Behind_&dFarmers.php

Ward, M. (2008). How cash can change online gaBBS& News6 Feb
http://news.bbc.co.uk/1/hi/technology/7226818.stm

Williamson, O.E. (1975Markets and Hierarchies: Analysis and Antitrust lirog@tions New
York: Free Press.

Woodcock, B.S. (2008An Analysis of MMOG Subscription Growtrersion 23.0,
MMOGCHART http://www.mmogchart.com/downloads/

26



Journal of Virtual Worlds Researchirtersection of Real and Virtual Economies

WoWMine. (2008) WoWMine News Archiv&VoWMine. Wilmington, DE
http://www.wowmine.com/index2.php

Yee, N. (2004). The prince and the pauper: thestretion of virtual capital for real-life
currency.Daedalus 2(4) http://www.nickyee.com/daedalus/archives/pdf/2-&.pd

Yee, N. (2005). Deflation in WoWPerraNova 26 Aug
http://terranova.blogs.com/terra nova/2005/08/diefiain wo.html

Yee, N. (2006). Yi-shan-guabaedalus Project4(1). 1-18
http://www.nickyee.com/daedalus/archives/pdf/4-1.pd

Zhe, T. (2006)MMORPG’s Gold Farmers’ Groups in Chin&tudent Essay. Computer Science
Department, University of Aberdeen
http://www.csd.abdn.ac.uk/~fguerin/teaching/CS5888éssment/essays_from_2006/group
E/CS5038%20ESSAY1%20TIANZHE.doc

27





