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Abstract: Cloud computing and the cloud services market have advanced in the past ten years. Cloud services now
include most information technology (IT) services from fundamental computing services to more cutting- edge
artificial intelligence (Al) services. Accordingly, opportunities have emerged for research on the design of new
market features to improve the cloud services market to benefit providers and users. Based on our observation of
the recent development of cloud services, in this short research commentary, we share our agenda for future
studies of this important sector of IT services.

Keywords: Cloud computing, Digital intermediation, IT services, Market design, Pricing

When we first started a research project on the cloud computing services market in 2012, cloud computing was
still in its peak of inflated expectations stage, as suggested by Gartner. The consultancy predicted that cloud
computing would become mainstream adoption in two to five years (LeHong and Fenn, 2012). Over the past
decade, cloud computing has advanced quickly, and public cloud adoption recently reached 94%, according to a
survey conducted by Flexera (2019). The landscape of cloud computing services has also expanded from its
original focus on laaS (infrastructure), PaaS (platform), and SaaS (software) to numerous “X-as-a-service”
offerings that include everything from the Internet of Things to machine learning, artificial intelligence (Al) and
analytical services on the cloud.

Though the cloud computing services market is still dominated by the big players — Amazon, Microsoft, Google,
and Alibaba — areas such as Al have opened up opportunities for other providers to create new services and
compete with the big players. As a result, the strategies and business models observed in the market remain in a
state of flux.

In our article published in ECRA (Shang et al., 2020), we discussed and illustrated the importance of
intermediation and pricing mechanism designs to the cloud services market. In this research commentary, we
share our research agenda related to market design issues for cloud computing services, based on our
observation of their recent development.

1. Marketplace design for cloud computing services

One of the recent trends in cloud computing services is the adoption of multi-cloud services, a practice in which
enterprises use multiple cloud providers for different application workloads to meet different technical or
business requirements (Flexera, 2019).1 One of the drivers of multi-cloud services adoption is to avoid becoming
locked into a particular cloud provider's services, in addition to improving the performance and resilience of such
services.



Today, cloud applications based on containers and microservices are technically ready to be portable between
different clouds. As a result, there is a growing, but only recently recognized need to design and develop new
marketplaces for cloud computing services, in ways that are similar to energy markets. This form of market
exchange via trading of cloud resources as commodities will help to increase the liquidity of cloud computing
services, creating fuller utilization and greater market-generated welfare. This also will provide the desired
flexibility on the user side to be able to convert unutilized resources into money.

This is a fruitful research direction because it is necessary to develop and test different market designs, business
models, and pricing strategies, to see what will work the best in the emerging markets. There are also
opportunities to conduct research to understand the distribution of prices across cloud providers that offer
similar services. The operation of a relatively efficient financial market for cloud services should serve to
rationalize prices and make it easier for clients to optimize their cloud spending. In addition, new instruments,
similar to financial instruments in financial markets, can be created to support the transfer of cloud services
resources from one client to another, a broker to another broker, and so on, by embedding the appropriate
options in tradable contracts.

2. Platform design for cloud computing services

Cloud computing services providers create IT services ecosystems by building platforms that consists of cloud
computing services providers, cloud applications vendors, services brokers, and services clients. Amazon,
Microsoft, and Google all have cloud platforms to provide customers with services that range from computation
and storage to machine learning and Al. The latter, Al, is an area of growth for these providers as they work
toward establishing machine learning platforms. According to a recent Gartner white paper (Smith and Burke,
2019), Al PaaS is now in its peak of inflated expectations stage and still has five to ten years to achieve
mainstream adoption. Users wishing to benefit from these high-growth areas are choosing cloud computing
services as a means for creating a basis for and developing their Al and machine learning efforts.

To foster the Al services available on their platforms, these cloud providers have been opening up their
platforms to software vendors and developers. Many have also been active in promoting open source
development, as is evident in Microsoft’s acquisition of Revolution R (Smith, 2015), IBM’s acquisition of Red Hat
(Lardinois, 2019), and Google’s acquisition of Kaggle (Linley, 2017).

These platforms can play an important role in fostering innovation and Al services development by promoting
more flexible licensing and pricing models. Related opportunities are available to researchers to investigate what
licensing and monetization models can promote the creation or co-creation of Al services and optimize the value
created by the ecosystem in order to maximize growth. For example, software vendors offer pre-configured
software solutions in Amazon Machine Image (AMI) as well as SaaS formats, all hosted on AWS (2020). Clients
can customize cloud applications and build business solutions on top of the AWS platform, with flexible pricing
options and simplified software licensing arrangements. A blend of license, subscription and usage models is
needed by software vendors on the platforms.

3. Algorithms for cloud management

While cloud services users rely on “X-as-a-service” functionality for data storage to analytics, cloud management
still is a big challenge for them. There are variations in how services are provided and consumed in the market,
and thus there is a need for cloud management console that can free clients from uncertainty about adoption,
use, workload management, and demand-and-supply conditions in their day-to-day operations.

As we wrote in our article, cloud brokers are natural intermediaries that mitigate the risks of exchange and
support improvements in the quality of markets for IT services. Many brokered services vendors, such as Data
Dog (datadoghg.com) with its cloud service monitoring and data analytics, and SpotInst (www.spotinst.com)
with its cloud infrastructure automation to improve performance, reduce complexity and optimize costs, have



designed and built management consoles to enable customers to manage multiple systems, services and
providers. They apply various resource management techniques to provide more streamlined and reliable
services to clients.

Related opportunities are available to researchers to port ideas from statistical analysis, risk management, and
machine learning into cloud computing services management practice to make cloud computing more refined
and potentially frictionless. For example, risk management is one of the major performance parameters of cloud
management. It is possible for cloud services users to hedge against the consequences of potential service
outages or interruptions by purchasing insurance policies to transfer the risks to insurers (Mastroeni and Naldi,
2017). New algorithms can be developed for the forecasting and evaluation of financial risks associated with
cloud failure. In addition, predictive analytics and machine learning can be applied to design insurance policies
and gauge the risk that cloud services users file claims against the insurers.

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal relationships that could
have appeared to influence the work reported in this paper.

References
AWS, 2020. AWS Marketplace. Available at: https://aws.amazon.com/partners/aws marketplace/.

Flexera, 2019. RightScale: 2019 state of the cloud report: See the latest cloud trends. Report, Itasca, IL. Available
at: https://info.flexera.com/SLO-CM-WP-State-of-the Cloud-2019.

King, R., 2014. Pivotal’s head of products: We're moving to a multi-cloud world. ZDnet, San Francisco, CA, June
19. Available at: https://www.zdnet.com/article/pivotals-head-of-products-were-moving-to-a-multi-cloud-
world/.

Lardinois, F., 2019. With the acquisition closed, IBM goes all in on Red Hat. Techcrunch, August 1. Available at:
https://techcrunch.com/2019/08/01/with-the-acquisition-closed-ibm-goes-all-in-on-red-hat/.

LeHong, H., Fenn, J., 2012. Gartner hype cycle for emerging technologies, 2012. White paper, Gartner, Stamford,
CT, July 31. Available at: https://www.gartner.com/en/ documents/2100915/hype-cycle-for-emerging-
technologies-2012.

Linley, 2017. Google confirms its acquisition of data science community Kaggle. Techcrunch, Match 8. Available
at: https://techcrunch.com/2017/03/08/google confirms-its-acquisition-of-data-science-community-kaggle/.

Mastroeni, L., Naldi, M., 2017. Insurance pricing and refund sustainability for cloud outages. 2017 International
Conference on the Economics of Grids, Clouds, Systems, and Services, Lecture Notes in Computer Science,
10537. Springer, Heidelburg/ Berlin, Germany.

Rouse, M., 2020. Definition: Multi-cloud strategy. SearchCloudComputing, TechTarget, Newton, MA, January
(update). Available at: http://searchcloudapplications. techtarget.com/definition/multi-cloud-strategy.

Shang, R., Kauffman, R.J., Huang, J., Yang, Y., 2020. Client risk informedness in brokered cloud services: an
experimental pricing study. Electron. Comm. Res. Appl. 39, 100893.

Smith, D., 2015. Revolution Analytics joins Microsoft. Mountain View, CA, January 25. Available at:
https://blog.revolutionanalytics.com/2015/01/revolution-acquired. html.

Smith, D., Burke, B., 2019. Gartner hype cycle for emerging technologies, 2019. White paper, Gartner, Stamford.
CT. Available at: https://www.gartner.com/en/ documents/3956015/hype-cycle-for-emerging-technologies-
20109.

Wikipedia, 2020. Multicloud. Available at: en.wikipedia.org/wiki/ multicloud



	A 2020 perspective on "Client risk informedness in brokered cloud services: An experimental pricing study"
	Citation

	tmp.1622104718.pdf.0ogK7

