Analyzing User-Generated Content Market: Incentives, Monetization, and Investment Issues
1. Introduction (follow the format of Bako’s two size market)
· Background
· UGC sites are immensely popular, with Facebook, MySpace and YouTube amongst the top ten most popular websites globally. 

· The number of consumers of user-generated content will increase from 94 million in 2007 to 130 million in 2012. 

· Visiongain believes that revenue from mobile social networking and user generated content will grow to around $60 billion in 2012. 
· In the US, eMarketer projects 

· the number of user-generated content creators will rise from 77 million in 2007 to 108 million in 2012. 

·  US user-generated content advertising revenue will reach $824 million in 2012, up from $162 million in 2007.
· Problem and problems
· UGC Technology and Economic Incentive

· What’s the role of incentive (reward) and pricing schemes (advertising, subscription) in UGC service?

· What’s the role of UGC technologies (searching, publishing, mining) ?

· Business Strategy of UCG providers

· From the perspective of non-profit organization, how to ensure the efficiency of UGC service?

· From the perspective of profit-seeking organization, how to maximize the profit of UGC service?

· Findings and Contribution
· User generated content (UGC) model becomes the new paradigm in digital economy

· UGC platforms play important roles in the UGC market

· We analyze the impact of technology and business strategies on the profitability  and efficiency of UGC platforms

· Platform policy and efficiency 

· Free service and pay service may result in over- or under- provision of UGC content

· Monetization model

· Pure subscription fee model is less profitable preferable and inefficient
· Advertising can improve profitability and efficiency 
· Subscription fee could be negative to improve the ads revenue 
2. Related Literature (follow the format of Bako’s two size market)
3. The Model

3.1 UGC Service and Market Players
The main terms that need to be defined in order to delimit the research object are: user-generated content (UGC) service, UGC platform operator and the UGC participants (users).
(1) UGC service: A mechanism which serves users to interact to satisfy their content needs. A UGC platform operator acts as an intermediary and simply helps the activities like editing, searching and delivering. A UGC platform is defined as a system that coordinates content requestor and content provider, enabling them to interact and create value.

(2) UGC platform provider: An organization or company which provides technological and business operations infrastructure, upon which user-generated content services are running. A UGC service platform also acts as a coordinator or broker to coordinate the activities of users. The platform provider can be either a non-profit organization or a profit seeking firm. The objective of non-profit platform provider is value maximization, while the objective of firm-based platform provider is profit maximization.

(3) UGC participants: Users who participate in the user-generated content services are UGC participants. They are categorized to content requesters and content providers. Those who explore contents by utilizing UGC services are so-called content requesters, and the content providers. 
In this research, we assume UGC service platform operators and users act rationally to maximize their own benefits. From the UGC platform providers, a non-profit platform provider may interfere in the operations within the service platform to improve the efficiency of the system. However, a firm-based platform provider will develop revenue models, such as collect the subscription fee of users and the advertising fee from the advertiser, to improve its profitability. For the UGC participants, the provisioning decisions of content providers are restricted by their own ability and opportunity cost. The concern of content providers is whether the benefit from provisioning a variety of content is worthy, compared with the content provisioning cost. Similarly, content requesters use UGC service whenever they receive positive net benefit from the system. The cost for the content requester includes the potential disutility from the disturbing advertisements placed on the content when the service. 
Suppose that there are 
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 potential UGC providers and in equilibrium, 
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 content providers subscribe to the UGC service. The potential content demand is denoted as
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, whereas the actual content requests are
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. The content providers upload the content varieties and the content requesters search and use/view the content stored in the UGC platform. Notice that the content request naturally is not known to a content provider before he/she uploads. We assume the cost for provider i to provide a variety of content with average content hit rate is
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. Content hit rate is defined as the probability that a variety of content could be satisfied with an ad-hoc request. Once the uploaded content is viewed/used, the payoff (monetary reward or reputation credit) received by the content providers is
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. Content requesters expect to get required content efficiently, however, the availability is uncertain. Assume the benefit for viewing/using a satisfied content for the requestor i is 
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 and the sensitivity of the disutility for the advertisement placed on the content is
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. The UGC service platform operators set a subscription fee for content provision A and advertisement level,
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, delivered on the requested content  (
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). The price of an impression of the advertisement is
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, which is exogenous and given by the advertisement market. The parameters of our model are outlined in Table 1.
	Table 1 Model parameters


	Parameters
	Description
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	Potential content creators of user-generated content service 
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	Potential content consumers of user-generated content service
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	Number of content consumers 
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	Average hit rate of an arbitrary content variety
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	Provision cost of content creator i. 
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	Content provisioning payoff
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	Valuation of consumed content. 
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	Disutility factor of disturbing advertisement 
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	Price of advertisement

	Decision variables

	A
	Subscription fee for content creators 

	
[image: image25.wmf]s


	Number of advertisements pushed to content consumers  (
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3.2 UGC User Utility Functions 
The quality of UGC service can be measured by the content availability, H, which is interpreted as the probability that an arbitrary content request can be satisfied in the website. As the probability that a request is satisfied by a provider is
[image: image27.wmf]a

, given n content varieties, the probability that there are k varieties satisfying the content is 
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. The content availability in the website can be formulated as 
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. Given a time period, the users search the content repository and use/view one satisfied content variety. If more than one varieties of content satisfying the request, the users choose one from them randomly or according to the recommendation of the platform. The users are heterogeneous on the valuation of the service and 
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 is uniformly dawn from interval 
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. The utility of content requestor i, is formulated as
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where the first term of 
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 is the expected benefit from using the UGC service and the second term is the disutility from disturbing advertisements if any. Parameter
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 indicates that the ads are negative elements for the users as they are disturbing. Less value of 
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 represent the platform adopts an advertising system which can deliver better ads attached with the satisfied content. 
The incentive for content providers is to earn benefit (make profit or receive reputation credit) if his/her provided content is used/viewed. The probability that the uploaded content is chosen can be formulated as 
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. The utility function of content provider j is formulated as:
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where 
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 is uniformly dawn from interval
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. Notice that parameter
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 can be interpreted as the easiness level of user-supporting environment (e.g. content creation, publishing, and management) of a UGC platform. A smaller value of
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 represents a more user-friendly interface is provided. 
3.3 UGC Service Demand and Supply
Those content requestor who have 
[image: image42.wmf]0

R

i

U

³

, or 
[image: image43.wmf]/(,)

i

vHn

bsa

³

 will join the UGC service platform to gain desired content. Thus the demand of the UGC service can be derived as
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We can observe that 
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. High level of advertisement results in less content requesters, whereas higher content hit rate results in higher demand. From the viewpoint of content requesters, if the valuation of the content and the advertisement is not so disturbing, more requestor will use the service. Those content providers who have 
[image: image47.wmf]0

P

j

U

³

 that is,
[image: image48.wmf](

)

(

)

,/

j

HnnwA

dal

£-

, will provide the content. Thus, the provision function of UGC service is given as 
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We can observe that 
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. Higher provisioning cost results in less supply of content, whereas higher content hit rate results in a contrary result. In addition, as the number of providers increases, the competition among providers intensifies. From the viewpoint of content providers, if the cost is not affordable, they would rather not join the UGC service platform.

4. Non-profit UGC Service
In this section, we first analyze the quality of non-profit UGC service, which is freely opened to the public, and then develop a feasible economic mechanism to further improve the efficiency.    
4.1 Free-Accessing VS. Value-Maximizing Policy
Consider a non-profit UGC service platform without any subscription fee and advertisements (i.e. 
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). Since there is no advertisement delivered to the users, and the demand of the open platform is
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. From (3) and (4), the number of content creators 
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Examining equation (5), we have the following observation.
PROPOSITION 1 For a free-access UGC service platform, easier content creation environment and better content hit rate (search capability) always results in higher content supply level (All the proofs are provided in appendix).
While the results described in Proposition 1 are intuitive, equation (5) quantifies the role of user-supported features (content creation and search capability) UGC platform in improving the service quality. Besides internal incentive (e.g. reputation credit) of content creator, technological advancement is also an important factor.
For a non-profit UGC service platform provider, its objective is organizational value (aggregate utility of all content requesters and creators) maximization. The value maximization problem of a UGC service platform provider can be formulated as:
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(6) 
It can be easily observed that for this purpose, no advertisements (
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) should be exerted in the UGC platform. Therefore, the efficient demand is to attract all the potential content requesters to use the service, that is,
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. Hence the efficient supply of UGC
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PROPOSITION 2 Easier content creation environment always results in a higher efficient (socially optimal) content supply level, however, better search capability may not always extend the efficient supply level.
The impact of content creation environment on the free accessing and efficient content supply levels are always in the same direction. However, the impact of content search capability on both supply levels is in the same direction only when the capability (represented by hit rate) is small. The efficient content supply level decreases as the content search capability becomes superior if the capability is too high (
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Comparing 
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 . 
PROPOSITION 3 A free UGC platform will generate larger or smaller content supply level than the efficient one. 
Notice that from (5), we can find the entry decision of content creators is negatively related with content creation cost but is not associated with the valuation of the content. However, (7) indicates that from the perspective of overall value maximization, the non-profit platform operators should consider both the overall value created and cost exerted on the content requesters and creators. As the valuation of content is large, the positive externality benefit of content provision for the content requesters becomes significant and the system should recruit more content creators. Contrarily, the platform providers should reduce the overall provision cost and discourage the entry of the content providers.
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	Figure 1. Impact of content value V on provision level n
	Figure 2. Impact of search capability α on V


To purposely prevent the platform from under -or over- provisioning, an incentive alignment mechanism could be designed to enhance the efficiency. In practice, a subscription fee, a charge for content storage and access, can be used to recover for the scenario of over-provision. On the other hand, under under-provision situation, reward scheme is applied. 
Suppose that to providing content, a content creator has to pay a subscription fee (or reward)
[image: image74.wmf]A

to join the platform. The equilibrium supply is given by solving 

[image: image75.wmf](

)

0

0

,

0

Hnw

n

A

nn

al

d

--=

.
(8)
Comparing (7) and (8), the efficient subscription fee is given as
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PROPOSITION 4. To improve the efficiency of UGC service, the platform operator could charge or make compensation to content providers, depending on the valuation of content and provision cost.
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	Figure 3. Impact of provision easiness on subscription fee
	Figure 4. Impact of search capability α on subscription fee


4.2 Multiple Service Platforms 

In this subsection, we extend the model to consider multiple platforms. If the platforms have homogeneous technological settings (
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), the content requesters and creators choose the service platform randomly and, in equilibrium, the UGC demand and supply are split equally. The equilibrium total number of content creators 
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As
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, we know that the total number of content creators becomes smaller as additional service platform is operated. For non-profit UGC service, the value-maximizing content supply
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Similarly, we can observe that the efficient number of content creators becomes smaller. In addition, additional service platform will result in the reduction of overall welfare. Thus, from the perspective of efficiency, it is better to provide the service over a single platform.

If there are two heterogeneous service platforms (for example,
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 or both holds). The platform with higher content creation cost and search capability will attract no users and be driven out of market. The necessary condition for two heterogeneous operators (
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. That is, a platform provider must have advantage over other operators either on the superior search capability or more friendly content creation environment. In addition, the overall content availability in two heterogeneous platforms should be the same.
PROPOSITION 5. 
(1) The overall content supply level will decrease as more platforms are operated. 
(2) While the supporting environment of UGC platforms for the content creator could be differentiated, the content availability quality for the content requesters should be identical so as to ensure the coexistence of multiple platforms.
5. Commercial UGC Service
In the above discussion, we consider the operations of non-profit UGC service, which is always advertisement free. Suppose that the UGC service platform is operated by a profit-seeking operator. Revenue models for commercial UGC platforms can be developed from the demand side and/or the supply side. Specifically, the platform operator could collects revenue from charging subscription fee on the content provider (the supply side) and the advertisements fee on the advertiser (the demand side). Non-negative subscription fee and advertisements will discourage the user participation in UGC service provision and request. Subscription fee has the effect is similar to that of increasing content contribution cost level and deteriorate the supply of content contribution. Disturbing advertisement reduces the net value of the content viewed and results in the decline of the demand of content request. On the other hand, at a macro level, UGC service is a specific kind of two-side market in which the participants in one side benefit more as the number of the other side participants increases. Therefore, collect any revenue from one side will also discourage the participation in the other side.
5.1 Revenue Models: Subscription VS Advertisement 
The income stream comes from subscription fee and ads placement charge, thus the general objective function of a commercial platform operator is formulated as
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From (12) and (13), we know increasing the income from advertising fee will decline the subscription revenue, and vice versa. 
(1) Pure advertising model: we first consider the demand side based revenue model in which only advertising fee is collected (
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By plugging (14) into (12), the objective function of the platform provider can be rewritten as 
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The number of content providers 
[image: image96.wmf](

)

mAd

n

 is given by solving the equation
[image: image97.wmf]/0

n

p

¶¶=

 or 

[image: image98.wmf](

)

(

)

(

)

00

,4,,

10

2

HnHnHn

wn

nnnn

aaa

l

d

¶æö

+××-=

ç÷

¶

èø

.
(16)
The optimal advertising level 
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(2) Pure subscription model: we next analyze the supply-side revenue model in which only subscription fee is collected (
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 into (12), the objective function of the platform provider can be rewritten as 
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Solving
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The optimal subscription fee 
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(3) Mixed revenue model: we finally analyze the generic revenue model in which both subscription and advertising fees are collected (
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The optimal number of content providers
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can be obtained by solving the following equation:
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The optimal subscription fee 
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PROPOSITION 6.  
(1) The commercial UGC platform provider will exploit a mixed revenue model (advertising plus subscription fee) when condition
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(2) The commercial UGC platform provider should offer reward to the content provider when
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While a commercial UGC platform provider can always improve the overall profitability by balance these two types of revenue streams, under some market environments, a revenue model which purely comes from one side (
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) may be more feasible. As relative valuation of content demanders and suppliers 
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 is becoming larger, advertising model becomes more preferable. When 
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 is sufficiently large, giving up the subscription fee revenue becomes more profitable. Furthermore, rewarding all the content creators and only collecting advertising revenue becomes the best business model. For example, Metacafe pays producers $5 for every thousand views of a video clip. Revver, which has been inserting video ads at the end of video clips, passes on to content creators half of the revenue generated by those ads [9]. 
5.2 The Impact of Revenue Models
(1) Advertisement level: Comparing (14) and (19), we can observe that in a mixed revenue model, ads level 
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(2)Subscription fee: Subscription fee is given by formulation
[image: image138.wmf](

)

(

)

0

,//

AHnnwnn

ald

=-

. It can be easily verify that 
[image: image139.wmf]()()

mSmAdS

AA

+

>

 because conditions 
[image: image140.wmf]()()

mAdSmS

nn

+

>

, and 
[image: image141.wmf]()()

mAdSmS

ll

+

<

 hold. That is, the subscription fee generated from mixed revenue model is never higher than pure subscription fee model. The intuition is the platform operator need to reduce subscription fee to retain the content creators and maintain appropriate content availability which is beneficial for placing advertisement on the content service. 
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	Figure 5. Impact of search capability on advertising level 
	Figure 6. Impact of search capability on subscription fee


(3) Content availability:  As content availability is increasing with the total number of content creators, we use it compare the content availability under various revenue models. Comparing (17) and (20), we have 
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(4) Overall revenue: As a pure subscription or advertising revenue model is a degenerated case of a mixed revenue model, the revenue corrected from either pure revenue model is less that from the mixed revenue model. However, whether pure advertising model or our subscription model is better can not be determined. Advertising model is superior to subscription model only when 
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	Figure 7. Impact of search accuracy on profit level
	Figure 8. Impact of creation environment on profit level


6. UGC Technology Investment and Market Efficiency 
6.1 Technology Investment  
Subsequently, we examine the impact of revenue model on the development of the UGC service provider’s information technology investment strategy. Suppose that the service provider can enhance ads fitness
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,. It is reasonable to assume that the service provider cannot make their investment lower than a specific threshold. So, we define
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as the results derived from the lowest investment. Obviously, there are no implicit solutions for all cases; however, we can still make some comparisons as follows.

PROPOSITION 7.
(1) IT investment in enhancing content creation environment under deploying the mixed revenue model is higher than that under deploying pure subscription fee model. 

(2) IT investment in enhancing advertising fitness under deploying the mixed revenue model is higher that under deploying advertising only when the ad price is sufficiently small.

An easier content creation environment can attract more content creators, which consequently induce more users to request the content from the UGC service. Therefore, it benefits to collect revenue form both the demand and supply sides. The IT investment under the mixed revenue model is higher than a pure subscription fee model. When the marginal revenue from advertising becomes smaller, the IT investment on ads fitness enhancement under a mixed revenue model becomes higher than under a pure advertising model as it can increase the content demand and the consequent subscription fee revenue.

	[image: image163.wmf]0.50

0.90

1.30

1.70

2.10

2.50

0.10 

0.13 

0.15 

0.18 

0.20 

0.23 

0.25 

0.28 

0.30 


	[image: image164.wmf]0.0266

0.0268

0.0270

0.0272

0.0274

0.0276

0.0278

0.10 

0.13 

0.15 

0.18 

0.20 

0.23 

0.25 

0.28 

0.30 



	Figure 9. Impact of revenue model on the content creation/publishing technology investment
	Figure 10. Impact of revenue model on the Ad technology investment


Figure 9 verifies that the IT investment in UGC content creation under a mixed revenue model is higher than under a pure subscription fee model. We can also observe that UGC content creation technology investment level under a pure advertising model may be higher or lower than those of the other’s revenue models, depending on the search capability (content hit rate). When the hit rate becomes smaller, the content creation environment becomes more important in enhancing the overall content supply. Furthermore, the investment level under a pure advertising model becomes the highest when the hit rate is very small. Figure 10 shows IT investment in enhancing ads fitness under the mixed revenue model may be higher or lower than the pure advertising model. When the hit rate is high, the pure advertising model will induce higher technology investment in delivering better fitted advertisements.

6.2 Market Efficiency 
In the subsection, we examine the impact of revenue models on the UGC market efficiency.
Comparing (7) and (16), we know 
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. That is content under-provision always happen if the revenue of the commercial platform sorely comes from subscription fee. Comparing (7) and (20), we can observe that whether the content supply in a commercial service platform is higher or lower than efficient level. Under-provision (
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holds. The results of content supply under different scenarios are listed in Table 3. 

	Table 2 Content supply under different scenarios

	
	
	Efficient supply 
	Over-supply
	Under-supply

	Non-profit
	Value-Maximizing
	●
	
	

	
	Free Service
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Efficient content demand is advertisement-free, therefore, only the subscription model can achieve efficient content demand level. The results of content demand under different scenarios are listed in Table 3. 

	Table 3 Content demand under different scenarios

	
	
	Efficient demand  
	Over-demand 
	Under-demand

	Non-profit
	Value-Maximizing
	●
	
	

	
	Free Service
	●
	
	

	Firm-based

Monopoly
	Ads and subscription
	
	
	●

	
	Subscription only 
	●
	
	●

	
	Ads only
	
	
	●


PROPOSITION 8.
(1) If a commercial service platform receive revenue only from subscription fee, then the resulting content supply is always not efficient, however, if it collects advertisement revenue, the resulting supply may reach efficient level. 
(2) If a commercial service platform receive revenue only from subscription fee, then the resulting content demand is always efficient, however, if it collects advertisement revenue, the resulting demand level become not efficient.
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	Figure 11. Content supply on various revenue models
	Figure 12.


7 Discussion and Conclusion
In this paper, we analyze the business model of user-generated content (UGC) services, which could be operated by a non-profit organization or a profit-seeking firm. For the non-profit UGC service, we examine the efficiency issue and prescribe the incentive mechanism to improve the efficiency of the UGC service. For the commercial UGC service, we analyze the impact of various revenue models on the UGC quality and corresponding profit. Finally, we also discuss how revenue models affects IT investment decisions and market efficiency.
7.1. Summary of Findings
Our analytical results show that easier content creation environment always improve efficient content supply level, however, better search environment may not always has the same impact. While a free UGC platform can generate larger content demand, however, it may result in content over- or under-provision, depending on the relative content value. In addition, from the perspective of the efficiency improvement, it is always undesirable to exploit more platforms.
Collecting revenue from mixed streams (both subscription fee and adverting) is feasible is only when the valuation of demanded content is sufficiently high. Under some market environments, it is optimal to charge negative subscription fee (reward) on the content providers in order to improve the UGC quality and receive more advertising revenue. A pure advertising model generates more revenue than subscription model when relative demanded content value is high. 
The technology investment level in enhancing content creation environment under a mixed revenue model is higher than that under a pure subscription model. IT investment in enhancing ads fitness under deploying the mixed revenue model is higher that under deploying a pure advertising model only when the ad price is sufficiently small. When the hit rate is high, the pure advertising model will induce higher investment in delivering better fit advertisement.

A pure subscription model results in less UGC supply level, which is never efficient. If advertisement revenue is considered, the content supply may reach efficient level. Conversely, a pure subscription model always generates efficient content demand level, but including advertisement revenue results in a content under-consumption. 
7.2 Managerial Implications 
In the real world, we’ve witnessed peer-produced websites like YouTube The web site earns revenue from pushing advertisements to users. After disclosing the configurations of various monetization business models, we provide useful implications for those who intend to operate make commerce UGC service. 
7.3 Directions for Future Research 
There are several topics which need to be further studied. First, in this paper, the benefit received by the content creators is assumed to be exogenous. The benefit could be heterogeneous or endogenized. In addition, for a commercial user-generated content website, developing various revenue sharing contracts between the platform operator and content creators is a desirable research avenue. Second, in the current model, the content creation cost is evaluated as a lump sum cost for content creators. It can be extended to include the variable cost part. For example, variable cost may be the bandwidth (or congestion) cost exerted on platform providers when a satisfied content is downloaded. Third, the proposed model of user-generated content service is mainly focused on the common or popular content service such as video clips which is produced and uploaded before a request is initiated. It is interesting to extend the model to include the other professional service that is created after a specific service is requested. Fourth, advertisement contributes a majority of revenue in user generated services. It is desirable to study the interactions of the players in the ads industry. Finally, the main focus of this work is on analytical study of the operations of peer- produced services. Further complementary empirical study should be a potentially good direction.
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Proof of Proposition 3
First, because the number of requests only decreases with the number of advertising, both non-profit and social optimal platform have the same content demand
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Proof of Proposition 5

Proof is shown in subsection 4.3

Proof of Proposition 6
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Proof of Proposition 7

By the envelope theorem, we can derive
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Proof of Proposition 8
Proof is shown in subsection 6.2
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