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3 Digital Innovation and Revenue Models

Advances in digital technologies, especially digital communication and internet networking 
infrastructure, have changed the way many digital products and services are delivered. In the process, 
they have reshaped how companies charge for these products and services. Newly emerging digital 
technologies such as blockchain, the metaverse, and web3 are poised again to offer new methods for 
dealing in digital media. While there remains uncertainty over the revenue models that will emerge 
from these trends, insights from the economics of pricing and networks can offer some guidance to 
businesses innovating with these technologies. 

Digital products and services pose unique challenges to the businesses offering them. Finding a 
sustainable revenue model is the key to success for any such business. But revenue models cannot 
be developed in isolation: product strategy must be well-integrated with a business’s revenue model 
in order to ensure success. Below we describe how successful product and pricing strategies can be 
developed that account for the unique structural dynamics exhibited by digital industries.  We conclude 
by offering three key questions that business leaders should ask as they are creating revenue models 
for products and services being built with emerging digital technologies.

Cost Structure For Traditional vs. Digital Goods
Through digital innovation and the subsequent expansion of digital goods markets, many industries 
have come to be characterized by high fixed costs of production, paired with low marginal costs. In the 
digital technology space, this is often reflected in first-copy costs, whereby the first copy of a good is 
expensive to produce, while production of additional copies costs a fraction of the first.1 As digital goods 
have moved from being distributed via physical media, such as DVDs, to existing only as digital media, 
the marginal costs of production have decreased virtually to zero in some instances.2 For example, the 
cost of printing DVDs is extremely cheap relative to the large fixed costs of producing a movie, and with 
further digital innovation including widespread internet connectivity, the marginal cost of delivering a 
digital movie via streaming service to an additional customer is now approximately zero. 

Introduction
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Sustainable Business Strategies for the Digital World
In highly competitive industries, price will tend toward marginal cost. Since marginal costs in digital 
media are approximately zero, firms cannot survive in these businesses if competition is too fierce. 
There are two main strategies that are sustainable for digital business, both of which reduce competitive 
pressure.

A. Dominant Firm Model
One sustainable business strategy is the dominant firm model. The objective under this model is to 
create and defend large economies of scale that reduce the average cost of delivering the product or 
service to customers. This strategy allows the firm to have lower, more favorable costs than competitors, 
which in turn drives demand and perpetuates the firm as a dominant market player. 

During the 2010s, network effects became a highly visible way that technology firms established a 
dominant position. Network effects are an  economic phenomenon that occurs when the value of a 
product to an individual user increases as the number of users of that product increases.3 For example, 
social media products, such as Twitter, rely heavily on network effects. A Twitter user would have little 
utility for the platform if there were few or no other users, but as the user base of Twitter increases, the 
utility to each user increases, in turn bringing in even more new users. While network effects exist in 
other traditional product markets, the effect is more dramatic for digital goods as near-zero marginal 
costs make it possible to serve billions of users across the globe.

It is important to note that network effects are a function of consumer preferences based on the product 
being offered. Not all digital products have strong network effects, and it may be difficult or impossible 
to specifically add features aimed at generating network effects. While social media has strong network 
effects because the primary purpose of the service is for users to connect with other users, the network 
effects of digital media such as movies, music, and news are relatively weak, because the benefits a 
consumer experiences from these goods do not dramatically increase as other consumers use them. 
Some digital businesses have attempted to add a social element to their offering in order to increase 
network effects, with mixed success.

One industry in which adding social elements has proven massively successful is the video game 
industry. Technological advancements such as widespread internet connectivity have given rise to new 
categories of games, including massively multiplayer online games (MMOs) that connect players from 
around the globe in real-time. The video gaming industry has grown from $7B4 in 1995 to $196B5 in 
2021, and 23% of video game interaction is with other players over the internet.6 In contrast to the 
console games sold on disks in the 1990s, which could only be played socially in-person, these games 
have large network effects that can draw in many more users. For example, Fortnite had over 250M 
active players in July 20227 alone compared to 11M total copies sold to-date of Super Mario 648, the 
most popular game of 1996.

One way to become a dominant firm in a market with limited network effects is to be the first product 
to market. The first-mover advantage allows the firm to grab significant market share upon entrance 
to the nascent market. However, new firms will enter the market and challenge the firm’s first-mover 
advantage, threatening the dominant firm model. For the business model to be sustainable the 
dominant firm must maintain market share through defensive pricing strategies such as lowering the 
price of a product when a new firm enters the product market.
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Achieving cost leadership is another strategy that can be utilized to create a sustainable dominant 
firm. In this approach a firm will prioritize selling a larger quantity of a product with the tradeoff that the 
product has a lower selling price than its competitors. The goal of this approach is to achieve economies 
of scale in order to increase profits despite a lower per-unit margin than a firm’s competitors. However, 
the dynamics are more complex for digital goods given the negligible marginal cost of production. In 
order for this strategy to be sustainable, the firm must truly have lower fixed costs than competitors 
and be able to outlast others with prices at or near zero. 

Without network effects, it is exceedingly difficult to pursue a dominant firm strategy in digital products 
and services markets unless the firm has a large war chest that will allow it to ward off entrants or fight 
past incumbents. For many firms, then, the preferred strategy is to focus on adding unique value to the 
digital offering, as described further below.

In 1999, Salesforce pioneered the Software-as-a-Service (SaaS) business 
model. Under this model, a company that creates software, usually for 
enterprise use, and not only sells or licenses the use of that software 
to its customers, but packages the software product with data hosting 
services. For example, in addition to providing functional CRM software, 
Salesforce also offers its customers cloud services, which include tools 
to manage sales and marketing, along with a data analytics dashboard.9 
This model has become commonplace across the enterprise software 
market—Adobe, Intuit,  and Microsoft all offer SaaS—and has even 
spread into consumer software with services like Google Docs. 

There are several major advantages of this model over simply selling the 
software. First, the marginal cost of delivering software-plus-hosting is 
higher, so even under intense competition, prices will not be driven to 
zero.  Hosting is a high-value-add service for many business-to-business 
customers, who cannot or do not want to maintain physical servers and 
the associated know-how in-house.  In addition, because the provider 
hosts the computing systems on which the software and files are stored, 
the SaaS model allows the provider to seamlessly integrate updates and 
more easily continuously improve the quality of the software product.

Finally, hosting data intensifies lock-in for enterprise software customers. 
While proprietary user interfaces and data formats written and read by 
software products create switching costs that may discourage customers 
from changing to a competitor’s offering, hosting data creates a further 
barrier to switching providers. 

Software-
as-a-Service: 
Changing the 
Cost Structure 
of a Digital 
Offering

B. Differentiated Product Model
An alternative to the dominant firm model is the differentiated product model, where a firm’s objective 
is to gain market share through offering a product that is differentiated in some way. For example, in a 
sea of digital streaming platforms, services such as Netflix, Hulu, and Amazon Prime Video have begun 
to differentiate their offerings by investing in the production of original content that users can only 
watch if they are subscribers to that specific service.  
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Like the dominant firm model, in order for the differentiated product model to be sustainable the firm 
must protect its differentiation from other firms seeking to copy and thereby nullify the differentiation. 
Further, it may be necessary for a firm deploying this model to adapt to market dynamics and iterate 
on its differentiation. The most successful defense for product differentiation is through the creation of 
intellectual property (IP). Given this, firms should prioritize approaches to differentiation that can have 
intellectual property rights associated with them. 

For example, previously Netflix’s product strategy focused on obtaining exclusive contracts with 
entertainment studios to stream their television and films in agreed upon geographies.10 However, 
the market landscape has changed as new entities have entered the video streaming market, which 
has intensified competition and created new power dynamics. For instance, in 2019, Disney ended its 
exclusivity agreement with Netflix in order to create its own differentiated streaming platform, Disney+.11 
Given this market dynamic, Netflix was forced to shift its strategy to place greater emphasis on creating 
differentiation through purchasing content directly from film producers as well as producing its own 
original content and related IP. 

Algorithms that improve over time with use are one means of adding 
network effects to a product that may not otherwise benefit from them. 
Many big tech firms utilize algorithms within their products and services 
in order to deliver value to their users. Search and recommendation 
algorithms are two key types of algorithms used by platforms to help 
sort content and deliver the most relevant information to a user. 

These algorithms have two key inputs: the functions they use, which are 
created by the company and are part of the company’s protected IP; and 
data that the algorithm uses to improve its guesses. The data used by 
these algorithms is not generated by the company, but is provided by 
the users of the service as they interact with the algorithm. 

Because the performance of these algorithms improves with more 
data, and data is provided by users, these algorithms are subject to 
network effects. The value to one user of interacting with an algorithm 
increases if many other users have been using that algorithm, causing 
the algorithm to improve its results. Users will be drawn to the service 
that provides them with the most relevant information or content that 
they are looking for.

Products such as Google, Facebook, Netflix, TikTok, and Amazon all use 
learning algorithms to help quickly connect their users with information 
and digital media. 

Algorithmic 
Dominance: 
Competing via 
IP and Network 
Effects
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In order for a firm’s business model to be successful and sustainable, it must have an effective pricing 
strategy which dovetails with its product strategy. In this section we discuss the three key strategies for 
pricing goods and services in an ever-digitalizing world: 

A. Price Discrimination
Perhaps the most important concept in the economics of pricing is that of price discrimination. Because 
different customers will differ in their willingness to pay for a product or service, the profit maximizing 
revenue model will typically involve charging different prices to different customers. From the perspective 
of a business, the ideal would be to charge each individual customer exactly that customer’s willingness 
to pay in order to capture the maximum value from each transaction. Doing so is typically impossible 
for a variety of reasons, not least of which is determining what the customer’s willingness to pay is, but 
firms can employ three degrees of price discrimination in order to better caputre value than simply 
offering one price.

Framework for Pricing Strategies

2

Captures additional value by aligning price with the 
consumer’s willingness to pay.

1. Price Discrimination

Captures additional value by bringing in more users 
via reduced user pricing, while earning revenues 
through third-party channels.

2. Third-party 
supported pricing

Combines the two strategies above to both drive 
adoption and price discriminate.

3. Combination strategy using 
both price discrimination and 
third-party supported pricing

Framework for Pricing Strategies
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First degree price discrimination dictates that a firm will sell a product at a different price to each 
customer. By personalizing the pricing of a good to each customer, the product will sell at a price that 
is closer to each customer’s willingness to pay. Digital innovation, and in particular the increased ability 
to track customer data, has made it easier for firms to personalize prices to its customers, usually via 
coupons and promotions. Some data points that are commonly used in price personalization include 
customer location, demographics, past purchasing behavior, and web browser tracking. 

Digital innovation has also expanded first degree price discrimination practices through the massive 
expansion of e-commerce markets. Selling through the internet has a particular advantage over brick 
and mortar retail when it comes to offering personalized promotions. While promotions are not 
exclusive to e-commerce, the ability to sell products online allows firms to offer promotions such as 
sales and close-outs that can be started, adjusted, or stopped instantaneously, achieving a price that is 
closer to a consumer’s willingness to pay and thereby maximizing profits.

With second degree price discrimination a firm will create a menu of different product or service 
bundles at different price points and allow customers to choose which option suits them best. Lower 
willingness-to-pay customers will select lower price options.

The key to a well designed menu is to design the value differential between lower price options and 
higher price options so that higher willingness-to-pay customers do not choose the lower price options. 
Value differences can be generated from differences in quantity of a product, quality of a product, or 
features offered. 

Virtually all subscription-based digital services utilize a second-degree price discrimination model. For 
example, Dropbox and Google Drive offer different tiers of service depending on how much data the 
user wants to store; home and mobile network providers, such as AT&T, Verizon, and Comcast, offer 
packages that differ in their data speeds; and YouTube premium allows mobile users to continue to 
listen to content in the background even if the app is closed, a feature not available to users who don’t 
subscribe. 

Firms can engage in second-degree price discrimination even if they do not offer subscriptions; for 
example, Apple occasionally sells iPhone app bundles that give customers a discount over buying the 
apps individually. Likewise, a standard revenue source for video games over the last two decades is 
the sale of cosmetic virtual items, like character costumes, that create additional utility for some higher 
willingness-to-pay players. 

Third degree price discrimination focuses on the willingness to pay of groups of customers. Under 
this pricing strategy a firm will group customers based on market segments such that individuals in a 
group have similar price sensitivities. For example, many software companies, such as Microsoft, will 
offer student discounting, since this group tends to be more price sensitive.  The same companies often 
have an enterprise price schedule, which may apply to the same product that at-home users can buy.
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B. Third-Party Supported Pricing
Digital innovation has accelerated the growth of revenue strategies in which businesses earn some or 
all revenues from parties other than the users of their products or services. This strategy is sometimes 
called indirect pricing. These third-party revenue streams allow a digital business to charge its 
users less, perhaps even offering a product or service for free. While these strategies are not new to 
digital products and services—for example advertising revenues were ubiquitous on radio even when 
broadcasts were only analog—because the marginal cost of production for digital goods is zero, these 
strategies can be particularly attractive in digital product markets. 

While advertising revenues were common in print media and television prior to the introduction of 
the internet, this strategy has become more prolific and more targeted due to new capabilities. For 
example, advertising is more targeted on the internet because cookies allow different visitors to the 
same website to see different ads. Improvements in the efficiency of digital distribution methods have 
expanded ad-supported revenue models. By working with third-parties to place ads within digital 
goods and services, firms are able to generate an additional indirect revenue stream from consumers 
that allows firms to reduce the price of the digital goods while maintaining profitability. 

Technological advancements also allow firms to capture more customer data than ever before. The 
richness of customer data has evolved revenue models to the point that firms are now able to sell 
aggregated data to third-parties as a sustainable revenue model. For example, Google collects an 
enormous amount of data on its consumers including browser history, location, spending habits, and 
interaction with ads. With this data Google is able to generate revenue through selling consumers’ 
information to third-parties, and is therefore able to offer a suite of products such as Gmail, Maps, and 
YouTube for free (a loss at the direct product level). 

These strategies are particularly powerful for businesses whose products and services are subject to 
strong network effects. Any price is a barrier to participation by some users who otherwise value the 
offering. By lowering the price, more consumers will take up the product, which leverages network 
effects and further increases the value of the service to users. 

Recap of Degrees of Price Discrimination

First Degree 

The firm sells a personalized 

product at a unique price for 

each customer.

Second Degree

The firm offers multiple bundles 

of products and allows the 

customer to choose the

product that matches their 

willingness to pay.

Third Degree 

The firm prices a product to 

a group based on customer 

segmentation where members of 

a group have similar willingness 

to pay.

1 2 3
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C. Combination of Price Discrimination & Third-Party Supported Pricing
The goal of a firm’s pricing strategy is to best align a product’s price with a consumer’s willingness to pay, 
and in some cases there may be closer alignment when combining price discrimination with third-party 
supported pricing strategies.

In subscription services, this strategy is commonly known as the freemium model. A firm using a 
freemium model will offer a basic or limited version of a product to the market for free and a higher 
value premium version at some monthly subscription price. Typically the free version is ad-supported or 
allows the business to collect useful data. The premium version may offer more access, better content, 
or unique features, and often eliminates advertisements. For example, the digital communications 
platform Zoom operates under a freemium model where users have the choice between a free version 
of the product that offers 40 minute meetings and paid versions of the product that not only increase 
meeting times, but also adds features including cloud storage and phone calling for premium users.12 

Many video games utilize a different combination revenue model called free-to-play (F2P). In this model, 
players pay no fee for a copy of the game, nor do they pay a subscription to access it; instead all players 
access the game for free, but any player can purchase add-ons such as character skins and loot boxes 
that may add to their enjoyment or experience. One study found that mobile games utilizing this F2P 
revenue model generated 48% of total revenue from less than 1% of their players.13 

While a direct pricing strategy will appeal to consumers with a moderate-to-high willingness to pay and 
an indirect pricing strategy will capture consumers who have low willingness to pay, a combination model 
allows a firm to capture both types of consumers. Further, these models allow consumers to switch 
between free and paid menu offerings should their preferences or resources change. For example, as 
students graduate and start earning an income they may go from being non-paying users of a product 
to paying customers. Under a combination model, customer acquisition is relatively cheap due to the 
zero-cost option, allowing a firm utilizing this model to focus on customer conversion. Importantly, 
this conversion between a non-paying consumer and a paying consumer in the combination model is 
generally easier and cheaper than customer acquisition through direct pricing strategies. 

These combination revenue models can also give businesses whose products are subject to network 
effects the best of both worlds: bring as many users as possible in the door (thereby increasing the 
value of the offering), while capturing additional value from high willingness-to-pay users. 

What is the driving force behind free-to-play gaming models?

48%

T O T A L  R E V E N U E P L A Y E R S

Less than 1% of base13   Hamari, Juho, et al. 

A recent monetization report from 
the video gaming industry reveals that 
48% of revenue is generated by 0,19% 
of player population under the F2P 
gaming model, highlighting the role of 
the small paying minority.
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While digital innovation has evolved and expanded business models and strategies across a wide variety 
of industries, the evolution of the music industry is particularly illustrative. 

The music industry has long utilized price discrimination strategies. Typically the rights to monetize 
a song are owned by a record company. Historically, record companies monetized music through two 
channels: sales of records (a collection of songs recorded onto a physical CD or other form of media) and 
licensing to third-parties such as radio stations. However, record company revenues were threatened 
with the explosion of peer-to-peer music sharing in the late-1990’s, aided by the development of the MP3 
format, which substantially compressed the size of digital music files without significantly degrading audio 
quality. In a peer-to-peer network, users download files directly from one another’s computers. Users of 
services like Napster could search through the massive catalog of MP3 files offered by other users of the 
service and download them directly from their peers for free. The seemingly infinite array of free music 
available to anyone with an internet connection had immediate consequences for the music industry: 
overall revenues declined each of the next five years, reaching $11.9bn in 2003 from a peak of $14.6bn  
in 1999.14

Record labels immediately launched legal actions against Napster. At the same time, they scrambled to 
release their own digital distribution platforms, with disastrous results. Two competing services were 
launched: PressPlay, backed by Universal Music Group and Sony, and MusicNet, backed by Warner 
Bros., BMG, and EMI. Both services offered a mix of digital downloads and streaming services to 
subscribers in return for a monthly fee, but failed due to limited song libraries and overly-restrictive 
limitations on the number of songs that could be downloaded and streamed.15  16 While the subscription 
streaming model failed, nonetheless it is clear that technological advancement forced the music industry 
to rethink pricing strategies. It wasn’t until 2003 that the iTunes Music Store emerged to successfully 
monetize digital music distribution. Apple opted against the subscription model pursued by PressPlay 
and MusicNet, instead offering each song in its library for 99 cents. In addition to the departure from 
a subscription model, Apple also returned to second degree price discrimination. While individual 
songs were sold for 99 cents, iTunes bundled songs such that the price of an entire album was less than 
the sum of the cost of each individual song. 

3
Music Industry Case Study
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By securing distribution deals with each of the major record labels, Apple was able to offer a far more 
attractive catalog than previous services. In addition, iTunes did away with many of the more draconian 
Digital Rights Management (DRM) restrictions imposed by PressPlay and MusicNet, such as expiring 
downloads.17 The iTunes Music Store sold one million songs in its first week of operation, and 50 million 
by the end of its first year.18 In eschewing a subscription model in favor of digital downloads, Apple CEO 
Steve Jobs explained “[w]e think subscriptions are the wrong path. We think people want to own their 
music.”19 By 2011, digital downloads across the industry drew revenues of $2.8bn, representing 40% of 
all music industry sales. 

However, further technological innovation has led to Jobs’ prediction becoming massively incorrect: 
today, digital downloads account for less than 4% of all industry revenues, while subscriptions are 
the largest category by a wide measure at 83%. Music streaming platforms have seen success where 
PressPlay and MusicNet failed nearly a decade ago through the combination of the advancement and 
adoption of digital technologies, along with the establishment of robust digital rights management. 

Improvements in digital bandwidth made the internet more viable for sharing data across the globe 
with low-latency connections. In addition, the era of PressPlay and MusicNet reflected a market for 
digital rights that was much more immature and fragmented than it is today, which created a rigid 
digital rights landscape, resulting  in limited and fragmented music libraries.20 

Pandora originally launched its streaming service in 2005 with a free-trial model where each customer 
had access to 10 hours of music streaming for free, but charged a monthly subscription for additional 
hours.21 However, this model failed as listeners strongly preferred to simply stop using the service 
instead of paying for the subscription. The company’s financial failure resulted in Pandora shifting to a 
freemium model and offered listeners a choice between a free ad-supported version and a premium 
ad-free version. Following the successful turnaround of Pandora, Spotify entered the market with its 
freemium model in 2006. 

Spotify, while not the first music streaming service, is credited with much of the model’s success, and 
still maintains nearly a third of the overall streaming market despite incursions from Amazon, Apple, 
Pandora, and others. Similar to Pandora, Spotify offers a free tier that requires customers to listen 
to ads in between songs, or a paid, ad-free version. In addition, Spotify’s premium service also offers 
additional features not available to free account-holders such as the ability to play a playlist of songs 
in a particular order. Spotify also segments its freemium model using third degree price discrimination 
by selling its premium product in the following categories: individual, two individuals living in the same 
house, a family (of up to 6), and students. 

Spotify also uses indirect pricing strategies to generate revenue even for non-paying listeners 
through selling listener data to advertisers. While advertising brings in less than 10% of Spotify’s overall 
revenues,22 the free tier is largely designed to onboard users and encourage them to convert to paying 
customers. Moreover, even without paying, each new user provides vital data that Spotify can exploit to 
inform its sophisticated recommendation algorithm, one of the platform’s hallmark features.23 Spotify’s 
algorithm not only reflects product personalization used in first degree price discrimination, but also 
creates network effects where individual utility is increased as the number of total users increases. 
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The case study above illustrates the shift towards ongoing revenue models prompted by the rise of 
digital delivery, alongside advances in digital network infrastructure and cloud-based computing. As this 
example, and others mentioned throughout this whitepaper indicate, the path from physical ownership 
of media to subscription-based services has not been linear, with a variety of models being attempted 
along the way, and even some previous efforts at subscription-based pricing failing to gain traction 
before subsequently winning adoption.

If recent trends are an indication, further digital encroachment will result in an even greater  shift away 
from direct media ownership and towards serviced accounts that are either third-party-supported 
or are sold via subscription to customers. Then again, many believe that technologies like NFTs, by 
enabling ownership of unique digital goods, portend a shift back towards an ownership-based model.

Despite this uncertainty, the following questions can help business leaders determine which revenue 
models they may wish to explore to prepare for the coming disruption. 

4
Questions for Industry Leaders

Some products or services have obvious customer segments with 
different willingness to pay. For example, a digital service may cater to 
both consumers and enterprises, while a video game can be appealing 
to both teenagers and adults. In these instances, the service provider 
will likely benefit from offering tiered versions of the service, perhaps 
leveraging these different identities through techniques such as student 
discounts. Other services may have different customers that cannot be 
grouped or distinguished in such a straightforward way. Still, offering 
tiers or bundling products in a way that allows high willingness-to-pay 
customers to consume more while still engaging with low willingness-to-
pay customers can be beneficial. 

1. Do your 
customers fall 
into different 
segments 
with different 
willingness-to-
pay?
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Digital offerings that exhibit network effects generally benefit from 
subsidizing some aspect of the product in order to get more users in 
the door. Whether it is selling loss-leading hardware, discounting early 
purchases, or creating a free version of the product or service, several 
revenue model techniques can help bootstrap a network of users so that 
the offering becomes more valuable or useful. For services with direct 
network effects, where users enjoy connecting with other users, a free-
to-users or freemium model can be particularly useful. 

2. Does your 
product or 
service exhibit 
network effects 
—either direct or 
indirect?

For those offerings with strong direct network effects that want to 
avoid charging some or all users for access, indirect revenue models 
should be considered. Targeted advertising offers a potentially viable 
means of monetization that does not impose direct costs on a customer 
base. This avenue is especially potent if the platform’s user base falls into 
age or demographic cohorts that are attractive to third-party advertisers.

3. Will third 
parties be 
interested in 
reaching or 
knowing about 
your customers?

Prysm Group is trusted by companies and governments around the 
globe for information about the economics of emerging technologies. 
Get new papers and regular updates about our work straight to your 
inbox with our newsletter—or if you would like to learn more about our 
consultancy work for organizations—feel free to get in touch using the 
links below.

Interested in learning more 
about the economics of 
emerging technologies?

Join our monthly newsletter

Contact us for information about 
our consulting and corporate 
learning services

http://bit.ly/prysmgroup
https://www.prysmgroup.io/emering-technologies-consulting-inquiry
https://www.prysmgroup.io/emering-technologies-consulting-inquiry
http://bit.ly/prysmgroup
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