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SECTION 1 

Management Summary 

The purpose of this document is to outline a business case for GridEMarket, an initiative of 
GridEcon with the intention to offer a market that will be open to everyone to buy and sell 
computing resource, which will directly address the current oligopoly in Grid Computing.  

Although investment costs of GridEMarket can be relatively low, the business case shows 
that the viability can be highly questioned. With competitors like Amazon, Google and 
Microsoft that offer better products than GridEMarket will, it will be hard to claim a position in 
the market. Companies like these have a better history in the area of Grid/Cloud Computing, 
have ‘unlimited’ resources and are well known and trusted by their clients. Unlike these 
companies, a marketplace cannot assure a guaranteed amount of capacity at all times, or the 
same high level of quality of the offered capacity.  

Besides the highly competitive market, the estimated profit the marketplace will make is not 
very high. Due to parties like Amazon that offer low prices as from $0, 11 (€ 0,085) per hour, 
GridEMarket is forced to offer even below these prices to attract buyers. As GridEMarket also 
needs sellers for continuing trading on the marketplace, GridEMarket should offer attractive 
earnings for them as well.  

The business case scenario’s gives insight in the most important factors that influence the 
outcome. The most important drivers are the number of customers and the amount of 
capacity that is being traded. Furthermore the market price of € 0, 08 is very important to 
have a strong price incentive compared to competitors. This will help GridEMarket in gaining 
a substantial market share within 3 years. From both the revenue models that have been 
worked out in the business case, it can be concluded that a margin of 10% is realistic to 
cover the operating costs of GridEMarket, while remaining a sufficient competitive position. 
This also leaves enough margins for the sellers to offer their capacity to the marketplace. 

Within the business case the biggest (and most important) uncertainty are the number of 
customers that GridEMarket will use to buy capacity. The figures are based on a market 
share of 10% within the coming 3 years, which is very ambitious. The possibility to reach this 
market share strongly depends on the capabilities of GridEMarket to become a trustworthy 
and well known player within the market. Furthermore, it will depend on the ease of use and 
confidence in privacy and security as well. The competitors already have this in place; it will 
therefore be very difficult to gain the 10% market share.  

Comparing the 2 revenue models, ‘Fixed Margin’ and ‘Flexible Margin’, the business case 
clearly shows no strong differences in net cash flows. Although the ‘Flexible Margin’ model is 
slightly more positive, this model also brings more risks and uncertainty. The ratio for high 
rate versus low rate could be substantially different. Therefore, it is being advised to start with 
the ‘Fixed Margin’ model for the GridEMarket, as this brings less risk and uncertainty.  
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Because of the competition and the profitability, the belief is that a marketplace like 
GridEMarket is ambitious. The only difference that GridEMarket offers compared to the 
competitors is the opportunity for GridEMarket buyers and sellers to exchange and share 
their capacity. They can buy the capacity for a certain time, and then resell it when they are 
done using it. And thus, by trading their computing resources companies can generate profit 
and reduce their costs. This is something that GridEMarket can compete with, but not when it 
comes to the price offered or the earnings from the marketplace.  

Moreover, if GridEMarket can be part of a joint venture with companies in the same area, it 
can attract more customers and generate more profit as well and competes with the big 
competitors on an earnings level. By doing this, they have more ‘unlimited’ resources which 
can generate enough capacity for their users. This, plus the advantage of lower prices, and 
the possibility to sell and resell capacity, makes GridEMarket a competitive player in the 
market of Cloud Computing. 
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SECTION 2 

Introduction to GridEcon 

GridEcon is a European community funded project, exploring the perceived economic 
barriers to the adoption of Grid Computing by industry and small and medium enterprises 
(SMEs) across Europe. By networking remote computers in a so-called grid, slumbering 
computing power can be harnessed for the benefit of demanding projects. The idea is to 
develop economic models that will allow a market that would exploit the benefits of Grid 
computing, and to develop the components that would make such a market a reality. The 
intention of GridEcon is to offer a marketplace, called GridEMarket that would be open to 
everyone to buy and sell computing resource which would directly address the current 
oligopoly in Grid Computing. 

Having such a prospect of an open public Internet market is exciting. In such an environment, 
each member of the general public, academic institutions, SMEs or large organizations can 
purchase, develop, and consume services. If the same level of ingenuity and public 
enterprise that has made the current (information) Web such a phenomenon could be 
harnessed to the production of innovative services on the public Web, the potential for 
exciting and enterprising activity would be considerable. Such services could range from the 
simple (e.g. e-mail filters, photo processing and archiving, or audio mixing), charged at very 
low rates but aiming for mass usage, to the complex, perhaps, encapsulating e-Science or 
HPC methods. Importantly, however, all services would be generally available; there would 
be no vertical segmentation of the service market according to user or service type. The 
ability to utilize remote Grid computing platforms frees both the service provider and the user 
from the need to own or acquire the necessary computational infrastructure. This 
environment will be developed within the GridEMarket.  

GridEMarket will provide an infrastructure that will allow end-users not only to consume but 
also to sell services and resources on the Grid and therefore, creating a new economy in 
which all users can actively participate. It offers a solution to both the high cost of ownership 
and the fluctuating usage patterns of computing capacity, experienced by companies. In this 
way, companies can benefit by offering improved flexibility and lower IT costs. It is this 
marketplace, based on the GridEMarket technology; it gives companies the opportunity to 
trade computing resources among each other.  

The purpose of this document is to outline a business case of GridEMarket through a detailed 
explanation of the business model, the players and competitors in the market, and finally the 
financial model with the opportunities and forecast of the GridEMarket viewed as a business 
venture, as well as its future evolution of the grid marketplace.    

Furthermore, the scope of the document is to formulate the GridEMarket business case by 
using information and literature available through earlier GridEcon community publications 
and desk research.  

The overall goal of the GridEcon project is to advance the functionality of existing Grid 
technology with respect to its capability to allow the economics-aware operation of Grid 
applications. GridEcon will propose the necessary solutions and extensions to this 
technology, so that new Grid business models can be implemented. 
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SECTION 3 

Methodologies for Optimizing Computer Power 

3.1 Introduction 
When looking for methodologies for optimizing the purchase and use of computer power, 
there are terms found as grid computing, utility computing, cloud computing and virtualization. 
For these terms there are many definitions, almost as many as there are vendors selling 
them. One of the challenges is that all of these are interconnected and look similar in some 
aspects.  

Grid Computing has (from the start of our GridEcon project) always had a rather technical 
angle and therefore makes it less accessible, especially when you want to develop a broad 
marketplace where people and companies can potentially sell and buy computing capacity. 
For a period of time, the utility computing paradigm seemed to be popular. In 2008 Cloud 
Computing became the paradigm “du jour” with companies like Amazon, IBM, Microsoft all 
entering the fray. There is also the term “virtualization” that is often used. 

As it is important to clearly identify what the GridEMarket business case is about and what it 
is not. This business case starts with a short introduction of these terms. We will compare 
and contrast these terms that often revolve around the same concepts. This will be done from 
a high level perspective and not in technical details, which will be in line with this business 
plan. 

3.2 Grid Computing 
Although the concept of Grid Computing is older, Grid Computing became popular during the 
nineties of the last century. In its purest form Grid Computing is the connection of a number 
of disparate and heterogeneous computers to form a virtual supercomputer. 

Supercomputers have been around since the early 60’s of the last century and were used for 
large computational tasks that on ‘normal’ computers it would take too much time. Typical 
tasks for supercomputers would be in the scientific or technical field. Supercomputers, like 
Cray or today’s IBM Roadrunner are expensive and complex machines. Grid Computing is an 
alternative for a supercomputer.   

Although Grid Computing creates a virtual supercomputer there are substantial differences 
with regular supercomputers. The most striking difference is the distributed nature of the 
virtual supercomputer. Access to shared data, databases and exchange of interim results is 
more difficult because computers might literally be on different continents. Ideal Grid 
Computing tasks have no or little interaction between nodes (computers forming the Grid), do 
not access central data and can be easily parallelized. Vendors have created software to 
circumvent these problems and run a larger set of tasks on the grid supercomputer. 

Grid Computing is typically used by universities, banks, oil & gas companies, research firms 
and government. All tasks are computational intensive and include Monte Carlo simulations, 
seismic research, genome sequencing and so on. There are a number of initiatives for 
consumers to be part of a grid, like BOINC and World Community Grid. These initiatives use 
consumer’s spare computing capacity for a collaborative research program into protein 
folding, cancer research and so on. 
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The term Grid Computing is still used but has lost much attention to other concepts, like 
Utility Computing and Cloud Computing. 

3.3 Utility Computing  
Utility Computing is the packaging of computing resources, such as computation and storage 
similar to a traditional public utility metered service (such as electricity, water, natural gas, or 
telephone network). It is a revolutionary financial and technological model for delivering IT 
services.  

The concept of Utility Computing is not new, but rather has quite a long history, and in the 
late 90's Utility Computing re-surfaced, partly because of technical progress. Enabled by a 
virtualized, optimized, scalable, fully automated and shared IT infrastructure, Utility 
Computing promises to allow organizations not only to tap into computing, storage, 
networking resources and applications when they need them, but also pay for only what they 
use. It also reduces the complexity, costs and increases responsiveness in the organizations.  

Utility Computing has usually envisioned some form of virtualization so that the amount of 
storage or computing power available is considerably larger than that of a single time-sharing 
computer. Multiple servers are used on the "back end" to make this possible. It can run a 
single calculation on multiple computers. Companies with very large computations or a 
sudden peak in demand can avoid the delays that would result from physically acquiring and 
assembling a large number of computers. 

Utility Computing like grids has been widely used in areas such as finance, defence research, 
medicine discovery, decision making, and collaborative design. Even industries like 
healthcare or insurance are becoming mature target for a Utility Computing application. When 
it comes to Utility Computing, smaller companies benefit from economies of scale related to 
the utility provider while the larger corporations use the service to manage a portfolio of 
smaller specialized applications.  

The Utility Computing technologies are emerging and are being used today repeatedly, and 
several providers and enablers like HP, Sun, IBM, EMC, Veritas and Citrix are already part of 
it.  

3.4 Cloud Computing 
Cloud Computing offers user’s access to IT services, without knowledge or control over the 
technology infrastructure that supports these services. In other words, it is ‘IT as a service’ 
with on-demand characteristics and requires a shared, ready to scale infrastructure. As such, 
it offers a much cheaper way to acquire and use IT. 

The underlying concept dates since 1960’s, but the cloud was already in commercial use in 
the early 1990s to refer to large ATM networks. Cloud Computing offers a scalable solution 
and eliminates the need for customers/users to own and manage their own infrastructure and 
instead enable them to pay for what they use. Moreover, it enables the provider of the cloud 
to make more efficient use of its resource pool by improving utilization rates for example.  

Many cloud computer deployments that use Grid Computing, are capable of self-
management (i.e. autonomic capabilities) and are billed on usage. The majority of Cloud 
Computing infrastructures offer services through data centres, using different levels of 
virtualization technologies. 

Companies including Amazon and Google are actively driving Cloud Computing, as well as 
vendors including IBM, Intel and Microsoft. Moreover, other large enterprises such as Procter 
& Gamble and General Electric are adopting this model as well. 

The use of the Cloud Computing in the future will result in dramatic growth in IT products in 
some areas and in significant reductions in other areas and assets will be utilized with greater 
efficiency and higher growth1. 

                                                      
1
 Gartner, August 18, 2008: http://www.gartner.com/it/page.jsp?id=742913 
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3.5 Virtualization 
Virtualization is the creation of a virtual version of something, such as an operating system, 
server, storage device or network resources. It divides the resources of a computer into 
multiple environments, by applying one or more technologies like hardware/software, time-
sharing, machine simulation and many others.  

Virtualization has been widely used since the 1960s, and has been applied to many different 
aspects and scopes of computing—from entire networks to individual capabilities or 
components. It was originally developed to correct some of the shortcomings of the typical 
third generation architectures and multi-programming operating systems. Now, it has become 
a critical element in product road maps throughout the high-tech industry. Processor vendors 
are now changing their architectures to allow more virtualization capabilities, and hardware 
companies are shipping servers with configurations dedicated to maximizing virtualization. 
Virtualization makes computing more efficient, which ultimately saves money while making 
the enterprise more agile. It improves portability, manageability and compatibility of the 
applications operating system.    

Virtualization is a technology for supporting execution of computer program code, from 
applications to entire operating systems, in a software-controlled environment. With a 
virtualization layer in place, organizations can automatically draw on resources from multiple 
systems simultaneously. This means they can reduce their overall capacity and still deliver 
resources precisely when and where they are needed. The technology can also be used to 
aggregate resources across servers, and if a virtual machine fails, business applications can 
be shifted over to another virtualized environment without affecting operations.  

For solution provider companies, virtualization provides enormous business opportunities. It 
is used by companies that do research, academic experiments and create arbitrary test 
scenarios, and can lead to some very imaginative, effective quality assurance. Virtualization 
helps with lowering costs, improving resource utilization, simplifying management and adding 
flexibility to make business more versatile and resilient.  

Today, virtualization enable organizations to allocate capacity dynamically optimize resources 
"on the fly" and simplify the entire infrastructure. This represents a new way of working for 
most IT environments. Companies like HP, Dell and IBM have already started the usage of 
virtualization and its elements of VMware standards. 

3.6 GridEMarket & Cloud Computing 
The GridEMarket is more like the Cloud Computing paradigm rather than the Grid paradigm 
because, Grid Computing represents an infrastructure paradigm to manage virtualizations, 
whereas Cloud Computing represents a paradigm to use the managed virtualizations. Cloud 
Computing refers more broadly to a computing architecture. This architecture links computers 
in a grid and allows users to buy access to data and software stored on the grid or processing 
power that is harnessed for specific purposes by the grid of computers2. The cloud paradigm 
requires a layer (virtualization) between the user and the “traditional” resources that users 
have direct access to in today's IT.    

                                                      
2
 Geva Perry, “How Cloud & Utility Computing Are Different, at GigaOm.” February 28, 2008. Available online at: 

http://gigaom.com/2008/02/28/how-cloud-utility-computing-are-different/. Accessed on July 21, 2008 
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Moreover, Cloud Computing is best suited to situations where you have multiple devices that 
you wish to be able to synchronize information and share applications. The cloud becomes 
more accepted as the new paradigm in computing, without needing the knowledge or 
expertise, or necessary control over the technology infrastructure that support the application. 
Moreover, GridEMarket wants to offer the Cloud Computing deployments in a way that it will 
be powered by grids and billed like utilities. The majority of Cloud Computing infrastructure 
currently consists of reliable services delivered through data centres that are built on servers 
with different levels of virtualization technologies. GridEMarket is thriving to offer cloud 
paradigm that will be easy to install and use, making it possible to run heavy duty applications 
on their computer. With this, GridEMarket can offer the users access to services through a 
web browser over a network, where they can store their information on the Internet.  

So far Cloud Computing services are offered by single providers which manage and control 
the back-end where the services are being constructed and made available. GridEMarket 
makes a departure from this model and allows multiple providers to contribute to the cloud 
services by forming a market where such services are bought and sold. The GridEMarket 
technology provides a set of services which complement in seamless way the traditional 
cloud services and allow for services to be offered in a competitive way even by providers 
that are SMEs.   

3.7 Conclusion 
To make a recapitulation of what has been described above, is that: 

• Grid is a virtual supercomputer; 

• Virtualization provides multiple instances on many computers;  

• Utility Computing is “IT as a service” that offers services like the traditional utility 
(electricity, water, etc) and;  

• Cloud Computing is an internet based service with no particular infrastructure location 
and it covers all of the above mentioned services.  

GridEMarket creates a market place to offer the cloud computing, where users can virtualize 
their services.  
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SECTION 4 

Technical Aspects of GridEMarket 

4.1 Explanation of the Concept 
The GridEMarket place can be considered as a part of a wider framework that acts as a 
trading place for grid resources and can easily become a commercial product. The innovation 
introduced has to do with the marketplace algorithms that have been designed and, for some 
of them, implemented within the GridEcon project. The general framework defines an 
auction-like marketplace, where customers and providers place bids and asks respectively. 
Matches occur according to specific rules that have to do with the nature of the traded 
resources (rate of virtual machines, computational volume), the actual type of the market 
(spot or future market) and some other user-defined limitations (budget or time constraints). A 
participant in the marketplace can act both as a provider or a customer. 

Companies (or individuals) do not need to buy the amount of resources in order to cover the 
peak demand; a smaller amount can satisfy some of their needs, and for the excess demand, 
they can turn to the grid marketplace. On the other side, inactive, residual resources are a 
loss to the companies. Such resources can be made available to the marketplace, rented by 
interested parties and create revenues for their owners. In more general terms, the 
reutilization of resources benefits every stakeholder since the operation costs are reduced 
and split among many. 

In theory, GridEMarket can aggregate capacity from multiple networked resources and 
deliver this in a form of utility service. It is expected that most computational utilities are 
provided from a data centre. GridEMarket enables new business model that differ from 
existing business models that differ from existing ones in the sense that it provides 
computation utility powered by excess capacity that is purchased from and supplied by 
individual and institutional providers from around the globe. 

Vendors like Amazon, Google and Microsoft have dedicated server farms that are used 
specifically for this purpose. The experience of such companies in maintaining servers and 
services for instance like Amazons EC2 gives them a head start in almost all aspects like 
technical expertise, billing, helpdesk and so on.  

The grid/cloud technology has been applied to computationally intensive scientific, 
mathematical, and academic problems through volunteer computing, and it is used in 
commercial enterprises for diverse applications as drug discovery, economic forecasting, 
seismic analysis, and back-office data processing in support of e-commerce and Web 
services. 
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4.2 Requirements of the Marketplace 
In Cloud Computing, dynamically shared computing resources are virtualized and accessed 
as a service, through an API or service offered. The cloud enables users to run applications 
by deploying them to a virtual data centre. The physical resources may exist inside and 
outside of the user’s organization, on local hardware or at an enterprise data centre, or they 
may be available from some remote or managed service provider on a free or pay-to-use 
basis. The point is that the user doesn’t have to know or necessarily care where the cloud 
infrastructure is. The key is that Cloud Computing is a deployment model delivered from a 
logical resource rather than a hard-wired/physical one. It doesn’t matter which service 
provider you have as long as you deliver on expectations in terms of information, functionality 
and processing quality.  

Taken to the next step, this implies those cloud computing infrastructures, and specifically 
their middleware and application platform providers, should ideally have these characteristics:   

• Easy to use 

Less technicality, simple system, simple billing  

• API’s 

Providers need to offer API; otherwise it is not a service. Clouds virtualize resources 
(e.g., CPU, storage) as a service. Hence, clouds must have APIs, only as a means to 
load and start up an application (for example), or to stop it. 

• On demand 

This gives the opportunity to use the service when and how frequent you want to use it. 
Also, you pay as you use the service.  

• Flexible 

The flexibility for users to shift computing, memory and storage resources, as well as 
providing complete management and billing transparency to the end user. The ability to 
dial up and dial down resource usage, to move resources between different tasks as 
jobs finish, and to create what are in effect moveable boundaries between activities. 

• Self-healing 

Having backups in case the application or service goes down, so another computer can 
take over without disruption. 

• SLA driven 

Clouds are managed dynamically by service-level agreements that define policies such 
as how quickly responses to requests need to be delivered, at what cost and at what 
time of day or night. 

• Economies of scale 

Clouds enable resources to be consolidated, allowing operators and users alike to 
benefit from economies of scale. Multiple users sharing a common server infrastructure 
means cost can be managed more advantageously. 

• Multi-tenancy 

It provides the ability for customers to share the infrastructure, without the customers 
being aware of it and without compromising the privacy and security of each 
customer’s data. 

• Scalable 

This is perhaps the biggest challenge. The system must be predictable and efficient in 
growing the application, allowing users to increase and decrease loads whenever they 
like and easily grow capacity.  
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• Privacy and security 

For users is very important if they know that the service they use is secure. Therefore, 
the resources offered on the cloud needs to be secured and controlled in the areas of 
identification, authentication, authorization, confidentiality, integrity, availability. 

GridEMarket relies on companies and individuals to sell and buy capacity when appropriate. 
For GridEMarket to become a success, one of the key factors is to shield technical issues 
from the user.  

The Sell Side 
From a supplier's perspective, Grid computing provides a market to sell virtualized computing 
resource rather than the physical system. Grid computing offers the promise of more efficient 
use of computing resource: financially through greater return on investment from greater 
utilization of IT infrastructure, and environmentally through more efficient use of IT 
infrastructure and power consumption.  

Moreover, especially on the sell side, the required installation must be as effortless as 
possible. For example, The BOINC initiative (Berkeley Open Infrastructure for Network 
Computing) is a platform for distributed applications that works on a voluntary basis, and is 
typically used for research projects. Users can download and install software easily and offer 
their unused processing power to help these research projects. This concept of distributed, 
volunteer computing offers a large amount of processing power, but it lacks accountability 
because of the anonymity of its volunteers. However, instead of volunteer computing, BOINC 
can also be used as a grid platform in a company by setting up a BOINC server and 
deploying the software on other company computers (servers, desktops, laptops), which is 
the idea of GridEMarket. This way, a company can make full use of all its own processing 
power in a private environment, without sharing this power to others. 

Another similar example is the World Community Grid, which is an initiative sponsored by 
IBM that is only available to public and not-for-profit organizations for humanitarian research. 
It builds on the principle of volunteer computing and uses the above-mentioned BOINC 
software. The research projects need to be focused on solving problems to benefit humanity, 
conducted by public or non-profit organizations and need to contribute to the public domain. 
New research projects are reviewed by the Advisory Board, which consists of an international 
group of experts in health sciences, technology and philanthropy before being admitted. 

As the GridEMarket has to compete with parties as Amazon and Google who only sell 
computing capacity, this means the GridEMarket should offer lower prices to buyers.  

The Buy Side 
On the buy side, the same counts as in the sell side. The technical requirements should be 
as effortless as possible with basic technical knowledge by the user. For example, Amazon 
EC2 offers users the ability to create virtual machines, or AMIs (Amazon Machine Images), 
through a web interface. Although it is fairly easy to create a new virtual server, managing 
this server still requires knowledge and technical skills. Specific knowledge about networking 
is required to ensure for example correct IP, DNS and firewall settings. Other system 
administration skills also remain essential while the operating system and other software will 
need to be managed. GridEMarket makes the application as simple as possible, which will 
not require too much technicality and can be used by everyone.  

Shielding Data 
Since there is no physical access to a computer, the capacity needs to be invoked over the 
internet. It is very unlikely that full access is granted to the computer or server so the capacity 
will be used from a “sandbox” environment (i.e. shielded from the operating system and 
possible other programs or data residing on the pc). 
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Amazon, currently the company that is furthest ahead with its offering of Cloud Computing, 
uses so called ‘images’ (AMIs) that can run on the virtual computer (the service is called 
EC2) that you can rent from Amazon. These AMI files contain software that you can run on 
an Amazon virtual computer. You can also choose from a library of globally available AMIs 
that provides useful instances. The Amazon Machine Image (AMI) is simply a packaged-up 
environment that includes all the necessary bits to set up and boot your instance. The AMIs is 
your unit of deployment. You might have just one AMI or you might compose your system out 
of several building blocks AMIs (e.g., webservers, appservers, and databases). Moreover, for 
example, if you just want a simple Linux server, you can choose one of the standard Linux 
distributions AMIs. Once you have set up your account and uploaded your AMIs, you are 
ready to boot your instance. You can start your AMI on any number and any type of instance. 
For example, Amazon EC2 provides a number of command line tools to make creating an 
AMI easy. Once you create a custom AMI, you will need to upload it to Amazon S3. Amazon 
EC2 uses Amazon S3 to provide reliable, scalable storage of your AMIs so that Amazon can 
boot them when you ask to do so.  

Like Amazon, the GridEMarket should also work with images, as it enables GridEMarket to 
share the commoditized resources and run them on every computer with easiness and less 
difficulty. By the use of images it is possible to run this application on almost every computer 
and enlarges the market for GridEMarket as it is easy to connect all computers to share 
computing capacity.  

Booting Time 
Current provider’s charges by the hour or any part of that, which makes it convenient and 
inexpensive to test the performance of your application on different instance families and 
types. Because of preparations (loading images) there is a technical minimum required 
amount of time that we need to take into account, which is the so called booting time.  

For GridEMarket (it’s similar for Amazon), it typically takes less than 10 minutes to start the 
instances to the point where all requested instances begin their boot sequences. This time is 
dependent on a number of factors including: the size of the AMI, the number of instances 
which will be launched, and how recently the Amis was launched.  

The instances will begin booting immediately, but they won’t necessarily all start at the same 
moment. Each instance will store its actual launch time. Thereafter, each instance will charge 
for its hours of execution at the beginning of each hour relative to the time it’s launched. Each 
instance will run until one of the following occurs: you can terminate the instance by 
terminating/shutting down the system, the instance shuts itself down or the host terminates 
due to software or hardware failure.  

Partial instance hours consumed are billed as full hours (ex. the prices in the table below are 
from Amazon EC2 in Europe). 

Standard Instances  Linux/UNIX    

Small (Default) $0.11 per hour    

Large $0.44 per hour    

Extra Large $0.88 per hour    

High CPU Instances Linux/UNIX    

Medium $0.22 per hour    

Extra Large $0.88 per hour 
 
Although these amounts seem relatively low, when we calculate for a longer time period, 
running these instances for a full year costs $ 0.88 x 24 = $21.12 x 365 = $7,708.8 per year, 
which seems to be very expensive on a yearly basis and not profitable for SMEs or smaller 
companies. The GridEMarket should offer affordable prices for resources for SMEs and 
smaller companies. Further pricing analysis will be discussed in chapter Competitors and 
Players.  
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Matching Provider/Customer  
To start with, providers of grid resources can register to the system and offer resources 
(place an ask to the auction-like market), specifying the minimum acceptable price and the 
time period for which the resources are available. 

On the other hand, customers place requests for resources (bids) to the system, specifying 
the maximum acceptable price and the duration for which they need the resources. The 
GridEMarket algorithm is executed whenever a bid or ask arrives and tries to find the optimal 
matches, based on the requirements posed by both the providers and customers. Once a 
match occurs, the provider has to handle the usage of the resources to the customer, at a 
price decided by the algorithm (the minimum possible between the bid and ask prices) and 
for a duration dictated by the customer’s needs.  

Technical Challenges  
Security is often the #1 concern for companies. While the Grid remains within the enterprise 
firewall, there is a feeling that this is less of an issue. However, most of the companies use 
and are architecting their Grids to improve security. A particular concern is that there are no 
standards or ‘best practices’ in place. For both compliance and competitive issues, 
companies can be unwilling to run any risk that other companies could ‘see’ their jobs. Other 
technical challenges include: 

• Grid enablement; 

• Bandwidth; 

• Vendor support; 

• Forecasting demand and supply; 

• Connectivity and failure of the system; 

• Billing. 

4.3 Why does GridEcon use Commoditized Units of Computing Power? 
The GridEcon market place intermediates between buyers and sellers of computing capacity. 
On the sell side, companies and users alike can sell their spare capacity to companies or 
consumers who have a temporal demand for capacity.  

There are both technical and business aspects to this question. The technical aspects 
concern the way the computing capacity is offered (i.e. the form in which it can be accessed). 
The business aspects describe the unit of trade which needs to be aligned with business 
requirements and technical capabilities.  

Technical aspects 
The temporal aspect of both the buy and sell side is a critical element. Since the machine in 
most cases is and will be used for other purposes both beforehand and afterwards the 
capacity needs to be made available with no or minimal invasive methods, whilst on the other 
hand maintaining the computer and data integrity and security.  

The GridEcon model with its home of business PCs and temporal use differs from the 
Amazon model where machines are dedicated and virtualized on large servers farms. 
GridEcon resembles more (some of the aspects of) the model used by , Seti@Home, Boinc 
and WorldCommunity Grid. These initiatives use the spare capacity of PCs do to distributed 
calculations in the area of medicine or astronomy. 

A small application is downloaded and installed on the pc that does not interfere with normal 
use and uses a small amount of storage and bandwidth.  The application downloads the 
tasks from a central server and uploads results to the server. The difference lies in the type of 
use. GridEcon clients will use capacity for their own purposes rather than a grander goal like 
Seti@home.  
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Amazon uses Amazon Machine Images(AMI files) to enable users to run all kinds 
applications on their computers as long as these applications can be bundled in an image. 
This also enables reuse of existing images for capacity that they will require in the future. The 
AMI files reside within the network of Amazon and since all capacity comes from that 
network, all transfers are local within that network. Even then, the loading of an image can 
take up to 10 minutes. 

Furthermore, Amazon uses a number of types of capacity, ranging from low-end pc 
equivalents to high-end multiprocessor / multicore equivalents.  

In the case of GridEcon, an image file needs to be uploaded in order for the capacity to be 
used. This requires time of the total capacity to be reserved for this. Any time reserved must 
be considered as ‘gross’ time where time for download, booting / initiation and ending needs 
to be deducted. 

How much time is needed for this depends on a multitude of factors and cannot be estimated 
at this point. For sake of the argument we estimate it to be at least equal to Amazon. 

Another point is the use of standard images or adhering to a standard format in other to 
promote portability between vendors, e.g. being able to use an Amazon image on GridEcon 
capacity. There are pros and cons for this and this should be described in a technical and 
marketing plan for companies who want to venture into the market for Cloud Computing. 

Business Aspects  
Apart from technical restrictions described above there are also competitive and business 
issues. The amount of time that can be purchased should be aligned with the typical purpose 
and duration of tasks that will run on the acquired capacity and the length of available 
capacity. The choice for length of capacity is foremost based on availability (e.g. most people 
offer 2-3 hours since it is spare capacity) and the tasks (e.g. if no task will ever be shorter 
than one hour half hour slots make little sense).  

It seems now that hours and multiples of that seem the most sensible choice. Again, when a 
company wants to enter the Cloud Computing market this must be established on research 
and demand.  

4.4 Conclusion  
GridEMarket intermediates between buyers and sellers of computing capacity for a specific 
amount of time. The marketplace matches supply and demand for computing capacity by 
letting parties (the sellers) sell off excess capacity to parties (the Buyers) who need capacity 
at that point in time. 

Regarding the marketplace, there is computing capacity offered, which can aggregate 
capacity from one to multiple network resources and deliver it as simple as a utility. 
Moreover, the time offered can start from an hour per capacity to much more, depending on 
the demand of the user. For GridEMarket it takes less than 10 minutes to boot the system 
and start the instances. Also, the required installation the GridEMarket offers is as effortless 
as possible. Basically, the user needs to install the program, log in, and start using it.   
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SECTION 5 

Market Analysis of GridEMarket 

5.1 Buyers can be Sellers and Vice Versa 
GridEMarket is based on the premise that parties can have spare capacity at one time and a 
demand for capacity at another time. Depending on the kind of business, roles of sellers and 
buyers can be interchangeable, what means providers can be also consumers and vice 
versa. 

 
Demand for computing capacity shows repeatable patterns (e.g. at night the demand is low) 
and utilization varies. It shows the level of provisioning us witness excess capacity (in the 
chart when the red line dips below the blue line) and required capacity (when the red line 
rises over the blue line).  

Provisioning for peak capacity is very costly (especially when peaks are very tall spikes) and 
few companies (most notably investment banks) are willing to buy all the required hardware. 
Besides the costs of the hardware, also the costs for maintenance (for example personnel 
cost), power consumption and heat management should be taken into account, which can 
even be much higher than the hardware costs.  

This pattern (higher demand during the day and low[er] demand during evening and night), 
we believe exists for many if not all companies except those tailoring to a global and 
balanced client base over all time zones. In the latter case they can maximize utilization 
because patterns cancel each other since they are shifted in time.  

In most cases the GridEMarket clients will show the pattern in this figure.  

5.2 Users of the Marketplace 
In theory, there are four types of users which are applicable to use GridEMarket. 

1. Individuals  

2. Startups  

3. Small and Medium Enterprises  

4. Enterprises  
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Market entity  Buying  Selling  Ration buy vs. sell3 

Individuals No  Yes  Sell  

Startups  Yes  Yes   Buy   

SME’s Yes Yes Equal  

Enterprises Yes Yes Equal  
Table 1: Overview of buyers and sellers of computing capacity  

 
From this table it becomes clear that SMEs and enterprises will be the best target since they 
can be buyers as well as sellers. Below in the business case, the four user types will be 
explained in detail. 

Besides these four market entities, the entertainment industry will be outlined as an example 
for an industry with high demand of computing power.  

Individuals 
Selling 
On the sell side, individuals can sell their computing capacity when they don’t use it, which 
can be for several hours or even on the long run. However, if selling computing capacity is 
profitable for individuals can be questioned for a couple of reasons: 

• The seller is not assured there will be demand for the offered computing capacity; 

• The individual has to pay for electricity as well. If there is no buyer for the capacity, the 
seller will even pay more (for electricity) than generating profit. 

• If an individual decides to sell capacity on the long run, for example during a holiday, it 
might happen that the system will fail. In case of absence of the seller, the system 
cannot be rebooted. The individual will not gain any profit and has to pay for electricity. 
Hence, it will generate more energy than providing computing power for someone else. 

A solution for the last two issues can be the use of a wake up remote control. This remote 
control can switch on the computer when it is shut down (sleeping mode) when there is a 
demand for computing capacity. The benefit of this tool is that it saves money for electricity, 
increases the productivity (since there is no need to wait to switch on the computer when 
needed), and offers maximum security, which is convenient for any type of seller. 

But even with a solution as a wake up remote control the earnings for an individual will not be 
very high. For example: An individual sells its computing capacity during night time for 8 
hours per night and there is a match with buyers for 25% of the time the individual offers 
computing capacity. In case of a price offered of € 0, 09 per hour, the individual will earn only 
€ 65 on a yearly basis. And even then, the user still has to pay for electricity as well, which 
will lower the profit.  

If this example is being considered, then it doesn’t make any sense for an individual to sell 
computing capacity, since the individual will not generate profit nor will reduce the costs.  

Buying 
Generally spoken, individuals will not have a big demand for buying computing capacity as a 
person, as they have no need for large calculations or other large computing activities. For 
this reason, buying computing capacity by individuals will no further be discussed.   

To conclude, individuals are not likely to be a GridEMarket target. 

                                                      
3
 The buy vs. sell ration indicates whether entities are more likely to be buyers or sellers.  
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Startups 
Selling 
In the contrary to individuals, startups are more a buyer type of capacity rather than a seller 
type. The reason for this is simply that they don’t have enough computing power at start of 
their business. At the beginning, they may have quite a few servers which are basically idle 
and at that moment they don’t get a lot of web traffic and those could be sold quite often.  

However, the motive to sell computing capacity may not only be making profit but also 
reducing costs. If a server is running at 5% of capacity (and has to run 24.7/365) and the user 
gets a few cents per hour for selling half of the capacity to someone else, it may be quite 
interesting. Summarized, the advantage will be that the users operating costs would be 
reduced, which is the reason why the startups can sell their capacity. 

Buying 
From the buying side, startups might have a need of extra computing power for large 
computations, research, simulations etc. Instead of acquire all the hard and software their 
selves, they can buy capacity on-demand by the use of Cloud Computing. This can help 
startups and emerging growth organizations to accelerate the development and delivery of 
scalable, reliable and cost-effective applications.  

However, it is more likely for startups to have more need to buy extra capacity then sell their 
capacity. The assumption is that these companies do not invest a lot in computing equipment 
during the start of their business, to avoid large investments or they don’t have the means for 
investment.  

Small and Medium Enterprises (SMEs) 
The reason why SMEs need vast computing resources is to test web applications, to 
complete intense IT-related work, and to serve millions of customers in online sales efforts. 
Traditionally, SMEs have in-house systems, bringing along time and costs for building and 
maintenance. These costs normally are a substantial part of the operating costs. This can be 
more balanced when using cloud computing services.  

Selling/Buying 
Depending on their type of business, SMEs can buy or sell capacity to optimize their 
computing power. Since SMEs can be providers and consumers at the same time there is no 
need for distinction between the selling and buying part.   

The benefits that SMEs get by using grid include:  

• Avoid the need to sink-in upfront investment in IT with on demand services on a pay-
per-use basis; 

• Enjoy increased productivity through software-as-a-service without having to deal with 
difficulties of hiring IT support, purchasing, maintaining and refreshing hardware; 

• Avoid licensing rarely used software by consuming on a pay-per-use basis; 

• Less hassle for short-term projects with large demand of compute, storage and 
software.  

SMEs can rent computing capacity from a cloud for example for testing new applications, 
large calculations or research. Assume now that the same customer, due to wrong 
estimations, has bought more grid resources than actually needed. The user has paid for 
those resources; hence he is the temporary “owner” of them. In this sense, the user can re-
sell those resource by placing a respective ask in the marketplace, stating that he offers the 
excess resources back to the marketplace, for the time period that he is the owner (dictated 
by the original match) and at an arbitrary price. In fact, the customer (now provider) can make 
some profits if he manages to re-sell the resources at a higher price than the one he paid to 
get the revenue in the first place. Hence, the use of Cloud Computing is the cheapest way for 
them to quickly acquire infrastructure to do and then simply “give it back” when they’re done. 
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This is only applicable for a company that has more computing capacity to offer than needed, 
unlike individuals. If the application works, the SME choose to continue to rent the 
infrastructure, which is still cheaper (in many cases) than building out and managing their 
own.  

SMEs don’t have to have their own compute clouds to run these applications. They simply 
choose a cloud service provider and give the provider a copy of the application. Through 
Cloud Computing, companies with globally distributed server farms can host and manage 
applications for SMEs. This gives these infrastructure giants additional revenues from 
existing IT resources simply by selling off idle compute time. 

SMEs that act as a resource provider can deliver storage capacity and computing power, 
possibly in an on-demand or utility based contract. Most grid network peers are also user of 
the service, some are only resource provider but most are both end user and resource 
provider. The more users act as a resource provider (peer in the network), the more 
scalability and storage capacity becomes available in the grid – at a lower cost for the service 
provider and the end users. 

The main target SMEs will be companies in the industries like: 

• IT related companies; 

• Vendors; 

• Finance and accounting; 

• Law firms; 

• Media and entertainment ; 

• Research institutions ; 

• Public organizations; 

• And many more. 

Appendix A contains more information about the number of companies existing in these 
target industries.  

Today, SMEs can break tradition and avoid expensive build-outs by using a metered service 
like Cloud Computing, which allows them to rent the power of distributed computing as they 
need it and using it like a service. The advantage is that it includes higher utilization of 
available computer processing power and more efficient and robust application performance. 
When companies offer cloud computing as a service, SMEs can buy that service like a utility 
and see the same benefits. 

Enterprises 
Same as SMEs, enterprises can also be sellers as well as buyers of capacity. Therefore here 
also, no distinction is made between buying and selling.  

The benefits that Cloud Computing brings to the enterprises include:   

• Optimize IT expenses by consuming compute, storage and software on a pay-per-use 
basis; 

• Avoid licensing rarely used software by consuming on a pay-per-use basis; 

• Access to urgent compute and storage capacity thru GSP overflow provisioning; 

• Less hassle for short-term projects and with large demand of compute, storage and 
software.  
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Enterprises are using the cloud within their private data centres to take advantage of the best 
practices that public clouds have established, namely with scalability, agility, automation, and 
resource sharing. By creating these kind of private clouds, it enable IT departments to focus 
on innovation for the business, reducing both capital and operational costs and automating 
the management of complex technologies.  

Moreover, the core applications within technology-driven enterprises create the most 
strategic competitive advantages. Because each enterprise has unique challenges, these are 
typically large-scale custom-developed applications whose development, deployment and 
management can greatly benefit from a cloud-enabled platform. IT companies, research 
organizations, financial services and many more, can venture down the path towards private 
cloud computing though its deployment of grids, virtualization, and utility computing to 
organize internal IT resources. Also, these big enterprises can have a quick and cheap 
experimentation, by using large amount of grid power, and even offer that power to someone 
else.  

Cloud empowers end-users by illustrating the risks and threats inherent in enterprise and 
outlining a set of security requirements to better equip organizations with the information 
needed to protect them. Enterprise Cloud Computing technology and service providers can 
use this information in developing products and configuring systems, making them more 
secure, competitive and readily able to support their customers' security needs. Moreover, 
the storage can help improve computations, even in the event of a failure in the storage 
infrastructure.  

However Cloud Computing offers a lot of opportunities for enterprises, it can be questioned if 
large enterprises like banks for examples are allowed to join the marketplace due to 
legislation issues. For example authorities like AFM (Authority Financial Markets) might 
prevent companies entering the marketplace due to privacy of customer data. Of course, this 
is dependent on kind the tasks and the level of security.  

Entertainment 
An industry which can have a large demand for computing power is the entertainment 
industry. For example companies in media, television networks, movie distributors, Web 
portals, and content companies, can enable to stream or provide downloads on the Internet 
and more scalable stream of computing power, just by using grids.  

Moreover, grid enables HD video for the mass-audience that will deliver a high-quality viewer 
experience, enhance content monetization, and deliver video in a way that is friendly and 
efficient on the broadband ISP's network. 

Grid service also provides advanced features for both viewers and content providers, 
enabling a better, stickier viewing experience for consumers, and a highly-reliable Internet 
broadcast delivery service for the entertainment industry. 

Other typical application could enable online video game providers to support a massive 
number of players within the same game by allocating computing resources to the most 
populated areas and most popular games. They can as well launch new games with less risk, 
and offer flexible and innovative subscription plans to drive revenue growth. Once an online 
video game is launched, it doesn't need to be constantly taken off line for patches or 
maintenance. When grid components are unavailable, connections are redirected to available 
resources for continuous game play.   
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5.3 Why should a Company use the GridEMarket? 
The reasons why a company should use the GridEMarket are very simple. The GridEMarket 
comes to evolve the nature of grid resource markets. The GridEMarket envisions a market 
where large companies, SMEs and individuals can offer/request computational resources can 
re-sell abundant resources or ask for more resources at any given time. For this purpose, 
GridEMarket place was designed and have developed the necessary algorithms for such a 
market to run. Prices are determined by demand and supply and are accepted by both 
transacting parties and for a time period that serves the customer’s purposes. Also, different 
timescales are considered (spot and future markets) and different grid resources are defined 
(rate of virtual machines, computational volume).  

Next, the GridEMarket market place is needed in order to make SMEs more competitive by 
lowering their IT costs even below the cost that current utility computing (e.g. Amazon EC2, 
Sun Grid, IBM Cloud Computing, and HP Utility Computing) can provide. This market place 
gives SMEs the opportunity to trade their spare computing resources among each other. In 
case a particular SME does not use all of its computing resources that it owns, it offers them 
on this market for computing resources. In times of high demand for computing resources, 
the same SME can go to the GridEMarket to buy the additional capacity needed. 
GridEMarket offers users the option to buy or sell computing capacity where as other 
providers’ only offer the possibility to buy capacity. An extra advantage which comes from 
selling capacity is the opportunity to resell. Users who bought too much capacity can offer 
this again to the marketplace to reduce their costs and generate revenue and will directly 
address the current oligopoly in Grid computing. 

Consequently, SMEs will change their investment decision. Using the GridEMarket, SMEs 
can optimize their expenditure for computing resources, consequently lowering their costs. 
The GridEMarket also enables SMEs to buy smaller chunks of computing resources than in 
units of single servers. The GridEMarket for SMEs marketplace can be considered as an 
independent business entity (that is not part of a SME that uses the market place), which 
provides services for producers and consumers of computing resources to interact. The 
GridEMarket for SMEs does not require any major hardware vendor or data centre provider. 

Furthermore, Grid technologies hold the promise that the next-generation Internet can 
develop to be a rich economic or commercial arena where a wide variety of computational 
services and utilities are bought and sold. Therefore, the GridEMarket has the potential to be 
more than just a large distributed system that provides virtualized services to its users and 
enables computing on demand on a best-effort basis at zero cost (free resources). Instead, 
an economics-aware Grid (and, in the future, the next-generation Internet) shall offer services 
that span many economically independent enterprises (in contrast to enterprise Grids or 
cluster Grids). In this environment, enterprises can make independent decisions, forming a 
real economy. As a result, it will be possible to start or run a business with very little upfront 
investment. There is no cost of ownership. Since this will enable one-person companies to 
provide niche services to a large base of customers, the opportunity is given that many new 
small enterprises will start to exist, generating jobs. 

Given that the concept of GridEMarket is based on the principle of sharing computing 
resources such as processor power, software and data, by utilizing Grid technology 
companies can access resources that would normally only be available for larger 
organizations. Moreover, another incentive to use grid computing power is to address the 
“green” issues and rising energy costs. By using GridEMarket, it can help companies reduce 
the energy costs by offering the opportunity to resell the resources.  

Finally, the GridEMarket is expected to evolve into an infrastructure that allows resolving 
differences in service preferences and utility of participants through interaction in markets. 
This infrastructure will create additional value for its participants since they will be able to 
better express their preferences, share resources more effectively, and generate revenue. 
The trend in Grid computing holds a lot of potential in respect to saving costs, improving 
efficiency, creating new services and products, increasing product quality, and improving 
collaboration between companies. This will change the way business is done and it will 
change our classical view of the value chains, its stakeholders, and their roles. 
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5.4 The Size of the Companies in the European Market 
As it is clear that the main targets of GridEMarket are SMEs and enterprise, some research is 
done after the size of these markets. Here we give some conclusions of the figures across 
Europe which can be found in appendix 1.  

The first conclusion which can be made is that the market is big, especially for the SMEs. 
There were almost 20 million companies active within the 27 countries of EU in 2005 in the 
non-financial business economy. The overwhelming majority of these (99.8 %) were SMEs 
with less than 250 persons employed (see Appendix 1, table 1).   
The second table from Appendix 1 shows the total number of SMEs categorized in micro, 
small and medium companies. The total number of SMEs is 19.6 million of which the majority 
comes from the micro-startup companies, representing 18.04 million of the companies. 
Second are the small companies with 1.35 millions companies, and last the medium 
companies (or companies with 50 to 249 employees), with 21 thousand companies.   

19, 6 million companies in EU represent a big opportunity for GridEMarket. As Forrester 
Research notes, it's simpler today for startups or smaller companies to use cloud services, in 
contrary to large enterprises. It is believed that large enterprises may inch their way into the 
cloud for the ability to do quick and cheap experimentations. Also, Forester predicts that 
users could use cloud services to bypass IT for some needs or projects. Since, GridEMarket 
main idea is to target the SMEs and allow SMEs to access a large quantity of computing 
power; there can be plenty of benefits for GridEMarket and SMEs.  

5.5 Future Overview 
To understand the potential of the Cloud Computing market, it is important to consider the 
future developments that are expected within the Cloud Computing domain.  

On worldwide IT Cloud Services spending IDC predicts that by 2012 - based on a 
conservative forecasting approach (see figure below) - customer spending on IT cloud 
services will grow almost threefold, to $42 billion, accounting for 9% of customer spending. 

According to IDC4, of the $383 billion 
customers will spend this year within the five 
major IT segments (Storage, Server, 
Application Development & Deployment, 
Infrastructure Software, Business 
Applications) $16.2 billion - or a mere 4% - 
will be consumed as cloud services.    

The largest proportion of spending continues to be on enterprise Grids which is sharing 
resources privately within a single organization. However, there is also an exponential growth 
expected on joint ventures for sharing resources among multiple organizational partners and 
service Grids. 

Behind the growing interest in Cloud Computing is the belief that companies will be able to 
dramatically cut their information-technology costs by centralizing IT infrastructure. A number 
of technology-sector giants hope to drive this trend and capitalize on it by building huge data 
centres that will provide computing services to customers on a pay-as-you-go basis. Analysts 
expect many companies will eventually get rid of their own systems, and turn to cloud 
providers for their computing needs. 

                                                      
4
 IT Cloud Services Forecast - 2008, 2012: A Key Driver of New Growth, October 2008, www.idc.com 
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Moreover, within the next five years, the market of Cloud Computing will swell to $160 billion, 
according to a forecast by Merrill Lynch. The figure includes $95 billion in infrastructure and 
software, as well as $65 billion in advertising, which cloud providers like Amazon and Google 
are expected to tap to subsidize their services. Merrill Lynch also estimated that 12% of the 
worldwide software market would go to the cloud in that period. 

Alliances are being formed and new technologies are being developed. Google has joined 
with IBM Corp., while Hewlett-Packard Corp., Intel Corp. and Yahoo Inc. still working on own. 
These companies are expected to bring billions of dollars a year into Cloud Computing 
projects. Furthermore, major infrastructure vendors, including EMC, HP and IBM, are now 
planning to offer an adaptive computing infrastructure as a service.  

Thanks to the maturation of virtualization technologies, vendors are garnering capabilities to 
provide enterprises with virtual infrastructure stacks, accompanied by best-in-class Service 
Level Agreements, all as a service. Datamonitor5 believes that the adoption of virtual 
infrastructure, computing and storage on-demand, will accelerate in tandem with the SaaS 
model, especially as device dependencies begin to disappear in the increasingly flattening 
world of enterprise IT. 

Datamonitor believes that the trend of Cloud Computing indicates a beginning of an era 
where all elements of the IT function are requested and provided for as a service. As a result, 
enterprise IT functions, most of which currently focus on asset development, ownership and 
management, will move towards being better aligned with the strategic goals of the 
organization. Enterprises will be able to focus their efforts on their core competencies, without 
sacrificing the power of IT as a business enabler. Datamonitor predicts that the era of IT as a 
Service is on the “cusp of realization, promising a wave of change in the way that technology 
is perceived, built and accessed”. 

There will be an opportunity for market-based mechanisms that provide resource allocation in 
cloud-scale systems, enabling customers to broker between different cloud offerings to get 
the best price (or service terms) for a job. Examples of existing market mechanisms include 
Credit Suisse’s internal virtual resource market, HP’s Tycoon or the forthcoming GridEMarket 
implementation. 

If Cloud Computing offers benefits to enterprise IT departments, it's an absolute godsend to 
SMEs and these companies can now access enterprise-class technology with low up-front 
costs and easy scalability. Future customers of this Grid market are expected to be banks, 
insurance and engineering companies, games companies, as well as universities and other 
research organizations.  

Despite all this, cloud adoption is still not stable. There are many issues that need attention 
and those are: security, red tape, fate sharing, legacy infrastructure, connectivity, offline 
access, performance, volume, SLA management, job security and territorialism, to name a 
few. Analysts say there are also great opportunities for young companies developing 
software to make cloud computing more reliable and secure, which are working on products 
designed to manage, optimize and protect the large number of servers cloud computing 
requires. 

5.6 Conclusion  
As seen above, the market for Cloud Computing is big and maturing. There are plenty of 
companies that can be interested in use of Cloud Computing by the use of a marketplace, 
regardless whether the companies will buy or sell computing capacity. It has the potential to 
provide many benefits, including low-cost affordable access to a rich diversity of software 
services from competing providers. Also, Cloud Computing offers the promise of more 
efficient IT spends. By matching the supply and demand of computing resource organizations 
have an alternative model for access to outsourced IT resources than the more traditional 
ITO, BPO and managed service models. 

                                                      
5 Datamonitor, (2008) IT as a Service is a model ripe for adoption; 
http://www.cbronline.com/article_feature.asp?guid=E66B8BF0-43BB-4AB1-9475-5884D82C897F 
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GridEMarket biggest target will be SMEs, since they are the biggest market in Europe and 
are able to sell and buy computing capacity. Because of the potential of large enterprises 
(including the entertainment industry) GridEMarket will not exclude them as well. Startups 
and individuals will be less important targets for the marketplace. 
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SECTION 6 

Players and Competitors 

6.1 Introduction 
Cloud Computing is currently a hot topic for users as well as providers. Major players such as 
Amazon, Google, Hewlett-Packard, IBM and Microsoft have already announced new 
initiatives in early 2008, and they show the way in the world of Cloud Computing. 

Cloud providers like Amazon let third parties use their raw infrastructure, on which customers 
can develop their own applications. Also, companies like Google use their clouds to deliver 
applications and services to customers. Some IT departments are not only comfortable with 
the cloud but also banking on it for operational savings and flexibility.  

In this paragraph some of the biggest Cloud Computing providers are discussed. Hereby we 
make a distinction between public cloud providers and private cloud providers. A public cloud 
is offered as a service, usually over an Internet connection. Private clouds are deployed 
inside the firewall and managed by the user organization. Per providers will be discussed 
what they offer and what prices they ask for their services. After discussing all the players an 
overview will be given of the specifications of the players. 

6.2 Public Cloud Providers 

Amazon EC2 
Amazon Elastic Compute Cloud (Amazon EC2) is a virtual computing environment and so far 
has proved to be the cloud pioneer. It is also a web service that provides resizable compute 
capacity in the cloud. It is designed to make web-scale computing easier for developers. 

Product 
Amazon EC2 offers: 

• Simple web service interface with minimal friction; 

• Complete control of your computing resources and lets you run on Amazon’s proven 
computing environment; 

• Reduces the time required to obtain and boot new server instances to minutes; 

• Pay only for capacity that you actually use; 

• Amazon EC2 provides developers the tools to build an Amazon Machine Image (AMI) 
and create failure resilient applications and isolate themselves from common failure 
scenarios; 

• Allow SMEs to build their own software applications, such as databases and billing 
systems; 

• Allows companies to use web service interfaces to requisition machines to load them 
with your custom application environment and manage their network’s access 
permissions; 

• Companies can also run their image and use as many systems as they desire. 
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Amazon’s AWS components represent a loosely coupled architecture. Developers can 
choose to tie together EC2, S3, and SimpleDB – or not. S3 is widely used as a backup-and-
recovery system, but Amazon is also adding persistent storage to EC2 – a big step forward. 
Users will be able to mount S3 storage volumes into EC2 instances as a raw block storage 
device that will look like an unformatted hard disk. Enterprises such as The New York Times 
and NASDAQ are AWS users. 

Pricing 

Standard Instances 
Instances of this family are well suited for most applications. 

• $0.10 – Small Instance (Default) 1.7 GB of memory, 1 EC2 Compute Unit (1 virtual 
core with 1 EC2 Compute Unit), 160 GB of instance storage, 32-bit platform; 

• $0.40 – Large Instance 7.5 GB of memory, 4 EC2 Compute Units (2 virtual cores with 
2 EC2 Compute Units each), 850 GB of instance storage, 64-bit platform; 

• $0.80 – Extra Large Instance 15 GB of memory, 8 EC2 Compute Units (4 virtual cores 
with 2 EC2 Compute Units each), 1690 GB of instance storage, 64-bit platform. 

High-CPU Instances 
Instances of this family have proportionally more CPU resources than memory (RAM) and 
are well suited for compute-intensive applications. 

• $0.20 – High-CPU Medium Instance 1.7 GB of memory, 5 EC2 Compute Units (2 
virtual cores with 2.5 EC2 Compute Units each), 350 GB of instance storage, 32-bit 
platform; 

• $0.80 – High-CPU Extra Large Instance 7 GB of memory, 20 EC2 Compute Units (8 
virtual cores with 2.5 EC2 Compute Units each), 1690 GB of instance storage, 64-bit 
platform. 

Pricing is per instance-hour consumed for each instance type. Partial instance-hours 
consumed are billed as full hours. 

Amazon charges clients based on how much computing power they use or how much data 
they transfer and store. It has proved popular with developers and has already attracted more 
than 400,000 users, although revenue from its cloud remains a fraction of the company's 
overall turnover sales. During its fourth-quarter earnings call it became clear that the 
business is not yet very large, accounting for less than $131 million of Amazon’s $5.7 billion 
in revenues that quarter.6  

One concern is that Amazon is by far the smallest of the major cloud providers, and analysts’ 
question whether it will have pockets deep enough to compete against richer rivals, like 
Google and Microsoft. 

Google  
Google is new in the market. They recently introduced Google App Engine, a service that lets 
developers write Python-based applications and host them on Google infrastructure. More 
than half a million organizations have signed up for Google Apps, including GE, P&G and 
there are now some 10 million Google Apps users, where as the majority of those users are 
consumers, college students, and employees of small businesses. Dave Girouard, president 
of enterprise for Google indicated in August 2008 that more than 500,000 organizations of 
varying sizes use Google Apps.7  

Product 
App Engine applications are easy to build, easy to maintain, and easy to scale as traffic and 
data storage needs grow.  

Google App Engine offers: 
                                                      
6
 Who Are The Biggest Users of Amazon Web Services? It’s Not Startups, April 2008, www.techcrunch.com 

7
 How Cloud Computing Is Changing the World, August 4, 2008, www.istockanalyst.com 
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• dynamic web serving, with full support for common web technologies; 

• persistent storage with queries, sorting and transactions; 

• automatic scaling and load balancing; 

• APIs for authenticating users and sending email using Google Accounts; 

• a fully featured local development environment that simulates Google App Engine on 
your computer. 

Pricing 
Google charges 10 to 12 cents per "CPU core hour" and 15 to 18 cents per gigabyte of 
storage. Also, Google disclosed plans to offer hosted enterprise search that can be 
customized for businesses. 

Google has teamed with IBM to provide cloud computing to university students and 
researchers. Google and IBM till now have been cagey about any plans to extend their cloud 
collaboration to enterprises, see it as a next step. 

Google’s approach is not as flexible as AWS and unlike AWS; it isn’t a virtual machine 
provider and doesn’t give the user a raw virtual machine. 

Google long-term cloud computing is still unclear, and it’s still at the start to heavily compete 
with large rivals like Microsoft, in the enterprise market. 

Microsoft  
If any technology company has had its cloud strategy questioned, it's Microsoft. Now, after a 
couple of years of putting the pieces into place, Microsoft is showing progress. 

Some vendors envision a future where most, if not all, IT resources come from the cloud, but 
Microsoft isn't one of them. Its grand plan is to provide "symmetry between enterprise-based 
software, partner-hosted services, and services in the cloud," More simply, Microsoft calls it 
"software plus services." 

Microsoft is also in the cloud marketplace with Windows Azure, which is a cloud services 
operating system that serves as the development, service hosting and service management 
environment for the Azure Services Platform. Windows Azure provides developers with on-
demand compute and storage to host, scale, and manages Web applications on the Internet 
through Microsoft® data centres[1]. Windows Azure is designed from the ground up to be a 
fault-tolerant platform. Windows Azure is an open platform that will support both Microsoft 
and non-Microsoft languages and environments. 

Recently, they offered the Microsoft Live Mesh, a bended of a networked device platform and 
a service. At present, Live Mesh capabilities are focused on data synchronization and 
collaboration. Datamonitor[2] believes that Live Mesh could well give a boost to Microsoft’s 
Software and a Service strategy and on-demand service. Live Mesh demonstrates that 
service-orientation will lead to a post-cloud computing landscape which promises to be truly 
location-independent. 

Pricing 
The pricing is subject to a limit. When the user will launch the Azure, Microsoft will offer a 
portfolio of services and charge the user according to the actual consumption of each service. 
However, no specific pricing or consumption models will be announced until Microsoft 
receives the input from the user community during the CTP period. This will be based on: 

• CPU time, measured in CPU-hours; 

• Bandwidth for ingress/egress from the data center, measured in GBs; 

• Storage, measured in GBs; 

                                                      
[1]

 http://www.microsoft.com/azure 
[2]

 Datamonitor is a world-leading provider of premium global business information for various industries.  
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• Transactions, measured as requests likes Gets & Puts. 

6.3 Private Cloud Providers  

Sun Microsystems  
Sun has offered the Network.com - a collection of grid-enabled online applications available 
on a pay-per-use basis, and Project Caroline - a research effort to make cloud-based 
resources available to developers working on Web applications and services.  

Network.com is evolving into a "virtual on-demand data centre" that customers can use in 
real time as business demands change. 

Project Caroline is intended to become a hosting platform for SaaS providers. The goal is to 
make it "far more efficient to develop multiuser Internet services rapidly, update them 
frequently, and reallocate resources flexibly and cost-efficiently”. 

Product  
The Sun offer is the following: 

• Pay as you go service; 

• A standard offering that provides instant deployment for anyone with Internet access at 
$1 per hour of processing (Compute utility); 

• A single tenant standard offering in a multi tenant hosting center that targets medium 
and large enterprises (Commercial utility); 

• A customized modular offering and single tenant utility model for large enterprises and 
system integrators (Variable cost infrastructure); 

• Opportunity for non-IT users to make use of utility computing by providing a simple and 
easy to use web interface; 

• Ability to do things previously not possible and reduce the cost; 

• Shorter time to market and increased quality and innovation. 

However, Sun Grid compute utility has several limitations: 

• Submitted applications must be able to execute on Solaris 10 operating system; 

• Submitted applications must be self-contained and scripted to work with Sun N1 Grid 
Engine software without requiring interactive access; 

• Submitted applications has to be implemented using standard object libraries included 
with Solaris; 

• 10 Operating system or user libraries packaged with the executable; 

• The application can obtain finer control over compute resources through the interfaces 
provided by the Sun N1 Grid Engine software; 

• The total maximum size of applications and data must be less than 10 GBytes; 

• Applications and data can only be uploaded through the web interface and may be 
packaged into compressed ZIP files of less than 100 MBytes each. 

Pricing 
The Sun Grid follows the utility computing model offering computing resources at the price of 
$1 per CPU hour using the infrastructure of Sun Grid Engine (SGE). However, the pricing 
scheme offered is not flexible. There is no price differentiation and no possibility to make 
reservations. Moreover, the pricing is only unit-dimensional and considers only CPU cycles, 
with no memory or network traffic specifications. 
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IBM E-Business On Demand 
IBM’s E-business On Demand aims to improve the competitiveness and responsiveness of 
businesses through continuous innovation in products and services.  

Product 
The Grid infrastructure that IBM deploys is called the IBM Grid Toolbox which is an enhanced 
version of the Globus Toolkit. IBM provides a general integrated Grid solution offering called 
Grid and Grow for interested customers to easily deploy and sample Grid technologies.  

E-business On Demand targets numerous industries that include: 

• Automotive and aerospace: Collaborative design and data-intensive testing; 

• Financial services: Complex scenario simulation and decision-making; 

• Government: Coordinated operation across civil and military divisions and agencies; 

• Higher education: Advanced computer and data-intensive research; 

• Life sciences: Biological and chemical information analysis and decoding. 

IBM's advantage in cloud computing is its expertise in building, supporting, and operating 
large-scale computing systems. IBM sells the grid rate by an hour.  

For IT departments, IBM's cloud software, systems, and services can be brought together 
into what the vendor calls the "New Enterprise Data Centre," with quality-of-service 
guarantees to reassure CIOs that there's nothing unclear about the cloud. 

Prices 
Prices for IBM E-Business On Demand are not available.  

IBM has numerous academic and research projects in hand, including those with Google, 
Wuxi (in China), the Georgia Institute of Technology and Ohio State University, as well as its 
own Dublin Blue Cloud initiative. IBM is also taking the lead on the European Commission’s 
cloud project called Resources and Services Virtualization Without Barriers.  

HP (Storage-in-the-Cloud) 
HP so far has built a strong market presence in grid computing, with many financial 
institutions already using HP technologies at the heart of their grid environments. For the 
fourth consecutive year, HP is the revenue leader in the US$10 billion high-performance 
computing markets—the enabling technology for grid computing. 

Product 
What HP offers is: 

• Simplification: Complex IT environments can be streamlined through application 
integration, process automation, and resource virtualization to facilitate easier 
management and faster response; 

• Standardization: Standardized architectures and processes enable easier incorporation 
of new technologies, improve collaboration and saves cost; 

• Modularity: Smaller reusable components can be deployed faster and more easily, 
increasing resource sharing and reducing cost; 

• Integration: Dynamic linking of business processes, applications, and infrastructure 
components enhance agility and cost efficiency; 

• Dual-processor systems to large SMPs, interconnects, storage, middleware and 
applications. 

One of HP’s clients include Merrill Lynch and BarCap and HP has a number of ISV 
applications that it’s offering in this cloud, including grid middleware and enterprise caching 
as well as vertical market offerings. Meantime, cloud services are one of the consolidated 
R&D projects over at HP Labs. 
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Prices 
HP is offering three basic levels of "public" utility computing services. The Infrastructure 
Provisioning Services provide access to basic IT infrastructure, including server, storage, 
network, operating system, and associated HP management tools. The service is offered at 
55 cents to $1.50 per CPU hour based on the configuration. 

The Image of Providers 
A quantitative survey8 about the choice of suppliers for cloud computing providers’ shows that 
the most wanted cloud providers based on their service are IBM, Hewlett-Packard, Microsoft 
and Sun, as can be seen in the figure below.  

 
 
The graph shows that Microsoft seems to be the biggest competitor for GridEMarket. 
However, as described over, GridEMarket offers not the same services as Microsoft does. 
Looking to the offered services and prices, Amazon is the player which is the most similar to 
the service GridEMarket offers.  

6.4 Requirements to Offer the Service in the Cloud 
Based on the requirements as mentioned in paragraph 4.2, a comparison can be made 
between GridEMarket and the biggest competitors in the cloud computing marketplace. The 
results are shown in table 2. 

Requirements / 
Company 

Amazon Google Microsoft HP IBM Sun 
Microsystems 

GridEMarket  

Easy to use No  Yes No  Yes Yes No   Yes  
API’s Yes  Yes Yes Yes  ? ? Yes  
On demand Yes  Yes  Yes  Yes  Yes Yes  Yes/No  
Flexible  Yes No   Yes Yes  Yes  No  Yes/No  
Self-healing  Yes ? ? ? ? ? No  
SLA-driven Yes Yes Yes ? ? ? Yes/No 
Economies of 
scale 

No  ? ? Yes  ? Yes  Yes  

Multi-tenancy Yes Yes  ? Yes  Yes  Yes  Yes  
Scalable  Yes ? Yes Yes  Yes  Yes  Yes/No 
Privacy & 
Security  

Yes  ? Yes Yes  Yes  ? Yes  

Table 2: How GridEMarket and competitors fill in the requirements to be in the cloud 

                                                      
8
 Fellows, W., (2008) Partly Cloud, Blue sky thinking about Cloud Computing, The 451 Group.   
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6.5 Does GridEMarket have a chance in the Market? 
As the analysis above shows, there is large competition in the area of Cloud Computing. How 
can GridEMarket have a change in this market? To answer this question a brief SWOT 
analysis has been performed, below table gives an oversight of the SWOT analysis about 
chances of GridEMarket.  

Strengths Weaknesses 
- Less complexities for users by setting up an 

easily accessible marketplace 

- Allowing SMEs to buy and sell computing 

power 

- Reselling of resources that have been 

purchased  

- Lower prices than competitors 

- Companies possessing “minimal computing 

power” could compete with IBM, Google and 

Amazon 

- New in the market 

- Lack of trust to GridEMarket service (no well-known 

player yet) 

- Both sellers and buyers are needed to make a match 

(competitors only need buyers as they have their 

own ‘supercomputers’) 

- Not self healing (no back-up) 

- Performance tuning—When jobs are split up and 

executed in parallel, they stress the communication 

and data systems. Sufficient resources must be 

planned and allocated to deal with this increased 

traffic over a shorter time period. 

Opportunities Threats 
- GridEMarket can make joint ventures with 

companies in the same area or universities 

- Customer reduction of IT-related investment 

and operational costs  

- On-demand aggregation of resources at 

multiple sites to meet unforeseen resource 

demand 

- Interaction between producers and consumers 

of computing resources  

- Coordinated resource sharing and problem 

solving through virtual organizations  

- Competitors may also lower their prices 

- Competitors may also decide to let parties resell 

their capacity 
- Lack of resources 
- Lack of demand 
- User dissatisfaction 
- Fulfilling the dynamic fluctuation of peak and non-

peak service demands 
- Security—Integration of security across multiple 

security domains can be difficult if not approached 

carefully 
 

6.6 Bootstrapping 
Bootstrapping is a means of financing a small firm through highly creative acquisition and use 
of resources without raising equity from traditional sources or borrowing money from a bank.  

In short, "bootstrapping" means starting a new business without start-up capital. As 
GridEMarket is a new player in a highly competitive environment with low margins to be 
earned, the advice in order to make it a successful and profitable company is to keep the 
initial investments as low as possible and to get operational quickly. 

Bootstrapping needs to make sure that, in this case, two important aspects that need to be in 
place for GridEMarket, are performed with as low as possible cost.  

These two aspects are:  

The availability of the technical platform and solution in order for the GridEMarket to be 
technical feasible and the availability of resources that can be sold on the market.  

Development and other technical issues 
For the technical environment on both the client side as well as the marketplace side we 
would encourage the use of open source software and adhering to standards as much as 
possible. The open source software will reduce the amount of license fees but not on the 
implementation costs (it could be argued that these could be higher, the premise being that 
some solutions might not be as slick and easy to use as commercial applications. Adherence 
to standards potentially makes switching to GridEMarket easier or will make it easier for 
people to use it because of those standards. In any case, the development will take a lot of 
time, we estimated 8 months based on a two to three person team that is knowledgeable in 
this area and has serious technical skills.  
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In order to keep the cost (hardware, software and labour cost) low, partnering with an 
experienced technological savvy partner can reduce the cost to go to market and make it 
easier to find people to test is. In any case a public early beta phase will use the power of the 
community to test the GridEMarket without incurring large costs.  

The back draw of involving a technology partner is reward that needs to be given in the form 
of shares of a percentage of profit. 

Resource Pool 
In order to create a substantial pool of resources for sale, a solution is to give shares to large 
providers who are willing to offer their spare resources on the market place. One way to do 
this by start up a joint venture with companies or universities which have spare capacity and 
would like to trade it on GridEMarket.  

Joint Venture  
A joint venture can be good for GridEMarket to undertake economic activity together and 
there is no transfer of ownership in the deal. The parties agree to create a new entity by both 
contributing equity, and they then share in the revenues, expenses, and control of the 
enterprise. The venture can be for one specific project only, or a continuing business 
relationship. GridEMarket together with the joint companies with identical products and 
services can also join forces to penetrate markets they wouldn't or couldn't consider without 
investing tremendous resources. 

A joint venture could be a successful integration of business for gaining:  

• More resources, including specialised staff, technology and finance; 

• Greater capacity; 

• Increased technical expertise; 

• Access to established markets and distribution channels; 

• Sharing of risks and costs with a partner. 

There are several reasons and benefits why GridEMarket can form a joint venture. Those are 
the following9 : 
Internal reasons 

1. Build on company's strengths; 

2. Spreading costs and risks; 

3. Improving access to financial resources; 

4. Economies of scale and advantages of size; 

5. Access to new technologies and customers; 

6. Access to innovative managerial practices. 

Competitive goals 
1. Influencing structural evolution of the industry; 

2. Pre-empting competition; 

3. Defensive response to blurring industry boundaries; 

4. Creation of stronger competitive units; 

5. Speed to market; 

6. Improved agility. 

                                                      
9

 http://en.wikipedia.org/wiki/Joint_venture 
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Strategic Goals 

1. Synergies; 

2. Transfer of technology/skills; 

3. Diversification. 

In addition to the previous mentioned, a joint venture can also be very flexible. For example, 
a joint venture can have a limited life span and only cover part of what you do, thus 
limiting the commitment for both parties and the business' exposure. It can also provide 
companies with the ability to increase capacity and add expertise via the new partnership 
team.  

However, when considering a joint venture, companies need to consider that venture will be 
effective when there is a true willingness to move forward together and always develop an 
exit strategy and terms of dissolution of the joint venture.  

Other forms of cooperation are also possible but are not elaborated further in this document. 

For GridEMarket to enter the cloud market, it can follow the following steps: 

 

 

To summarize, by bootstrapping GridEMarket can enter the market with low risks, get start 
quickly and take a share in the cloud market.  

With a structure like a joint venture GridEMarket has the opportunity to gain new capacity and 
expertise, to enter related businesses or new geographic markets or gain new technological 
knowledge and gain access to greater resources, including specialized staff and technology. 
This can be a fast way and most effective way for GridEMarket to radically increase sales 
and profits with virtually no money and lower risk. However it must be said that any form of 
joint venture will mean split profits or other form of dilution of profits.  

6.7 Conclusion  
In this chapter, we can see that major providers are Amazon, Google, HP and IBM, and are 
well known names in Cloud Computing. They are relatively young but offer big investment 
returns. Cloud Computing providers like Amazon, use their own infrastructure. Google and 
IBM are coupling together to create sharing infrastructure for the cloud. Microsoft, HP and 
Sun Microsystems are still very young and they are making many initiatives in the cloud 
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computing. As competitors like these have their own ‘unlimited’ infrastructure, they have a 
large advantage towards GridEMarket, as they can assure a guaranteed amount of capacity 
at all times as well as a high level of quality. However, GridEMarket has the advantage over 
these competitors in terms of allowing buyers to act as sellers, with an end goal to generate 
more revenue.  
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SECTION 7 

Business Case 

7.1 Introduction 
After analyzing the marketplace, the possible consumers and possible competitors, the 
financial justification has to be made. In this chapter the business case for the GridEMarket 
will be elaborated. To make a deliberate decision on implementing the market place, a clear 
view on the required investments and the possible profits is needed. The business case 
determines the viability of the market place.  

Within this chapter the following items will be discussed: description of the initial investments, 
the operating costs and the possible revenue methods. Furthermore the business case 
elements will be analyzed and there will be clarified what impact changes on assumptions 
can have.  

7.2 Initial investments 
Initial investments are the costs which are necessary to start up the operation. To start up the 
marketplace, several objects need to be acquired and implemented. 

Hardware As GridEMarket will intermediate between buyers and sellers of 
computing capacity, there is no need for a huge investment in (super) 
computers like Amazon has. For that reason hardware will only exist of 
computers which are needed for the employees of GridEMarket. As the 
organization for the GridEMarket will be kept small (see also paragraph 
7.2) it can be assumed no more than 3 computers will be required for the 
personnel of GridEMarket. The total amount estimated for acquiring 
hardware will then be € 9.000. 

Instead of buying hardware, there is also an option to rent or lease 
computing equipment. However, on the total costs (investment + running 
costs), the variation between buying and renting does not make much of 
a difference.  

Software As GridEcon is an initiative supported by the European Union, 
GridEMarket can make use of software developed by the European 
Union. Therefore costs for software consist only out of the unique fee 
GridEMarket has to pay to the European Union, to use the software tools. 
This fee is determined on an amount of € 2,500. 

Office space The office space needed is depending on the number of people working 
for GridEMarket. As the marketplace is an automated system which can 
operate without much human interference, there is no need for a large 
number of employees. Because the number of employees needed is 
expected to be very low, the assumption is made office space will be 
rented. Therefore in the initial investment no amount for acquiring office 
space has been considered.  
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Implementation Implementation exists of installing the hard and software as well as the 
initial training of people working with it. The costs for getting started has 
been estimated at € 5,000 as the intention is to keep it small and simple.  

The following assumptions have been made for the initial investment costs: 
Investment Cost Cost Remarks
Hardware € 9.000 Assumption for a company having 3 pc's with a cost of € 3.000

Software € 2.500 Misc software, security, virus

Implementation costs € 7.000 Implementation of the hardware and start-up costs of the office

Total investment € 18.500  

7.3 Operating Costs 
Operating costs are the costs for running the business of GridEMarket. These operating costs 
are divided in the components: people, marketing, maintenance & infrastructure and office 
space. 

People To run the marketplace the following functions are needed: helpdesk 
support, maintenance (of software), management (monitor 
availability/business) and accountancy.  

These functions are not expected to be fulltime jobs and the idea is some 
of them can be outsourced as well, like helpdesk support and 
accountancy. Considering that certain functions do not have to be 
performed by GridEMarket self (e.g. Accountancy), it can be assumed 
that (initially) no more than 2 FTE in total will be needed. Average costs 
per FTE are estimated at € 50.000. So for 2 FTE the costs of people will 
be € 100.000, - on yearly basis (inflation is not considered within the 
business case, as this is not considered in the revenues as well). 

Marketing  
 

As the GridEMarket is a starting company with no customers in the 
beginning, a substantial investment in marketing is necessary to enter the 
market. During the launch of the marketplace, marketing should be 
directed to both sellers and buyers. As defined in the market analysis, 
companies can be buyers and sellers as well (except for individuals and 
startups); they can be approached for both opportunities. Methods which 
will be used for marketing will be direct mail (brochures/e-mail), 
advertisement on search engines like Google etc. To ensure that 
GridEMarket will become well known in the market, the marketing costs 
for year 1-3 are estimated at € 100.000 in total (year 1: € 50.000; year 2: 
€ 30.000 and year 3: € 20.000).  

Maintenance/ 
Infrastructure  
 

Maintenance can be defined as the maintenance of software and 
hardware. The developed software is subject to updates, further 
development as well as regular maintenance. As the software for the 
GridEMarket is already developed with future perspective, costs of 
maintenance and future enhancements are expected to be relatively low. 
Maintenance and infrastructure costs have therefore been estimated at € 
60.000, - per year. 

Office space As mentioned in paragraph 7.1, office space will be rented instead of 
bought. The rental price that needs to be paid for the office space will be 
low due to the small amount of personnel. Estimate for the rental costs: € 
10.000.  
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The following assumptions have been made for the operating costs: 

Operating cost Total Costs Year 1-3 Remarks
People € 300.000 The people necessary to run the marketplace

Marketing € 100.000 Marketing costs for promotion of GridEcon

Office space € 30.000 The office where the system will be used

Maintenance/Infrastructure € 180.000 Hardware, software, servers, switches

Total operating cost € 610.000

7.4 Revenue Models 
For the GridEMarket different pricing models can be applied. These pricing models can be 
divided in two types: ‘flexible pricing with a fixed fee’ or ‘fixed price with a flexible margin’.   

Flexible pricing with a fixed fee 
The essence of a marketplace is that the market price is determined by demand and supply. 
This model reflects the market mechanism by flexible procurement and fixed surcharges to 
cover running costs and margin of the GridEMarket. The market price is determined based on 
the procurement price added with fixed surcharges. In this model GridEMarket does not run 
any pricing volatility risks. The first model (see figure 1, Fee Model – Flexible Pricing) shows 
the working of this concept. Characteristic of this model is that the price is set by the market. 
A disadvantage of this model can be that, as a result of high procurements prices, the price 
can be higher as capacity offered by competitors which can result in no trading on the 
marketplace. If GridEMarket uses this kind of model, there should be some advice on the 
price level towards their customers. In the example is a surcharge of €0, 01 named to cover 
running costs and margin of the marketplace. This amount is not fixed and can be adapted to 
gain more profit in cases of high demand. 

Fixed price with a flexible margin 
As GridEMarket has to compete with other parties like Amazon, there is a need to be 
competitive in pricing. The second model (Fixed Market Price Model) shows the working of a 
concept which is based on a determined market value at a certain time. The end-price in this 
case is set by GridEMarket itself which leads to a fixed price during a specific period of time, 
leading to the advantage customers are assured of a certain price. By using a fixed price, 
competitive prices can be offered. A disadvantage is that GridEMarket has to take the risk of 
procurement. This risk means that in case of low procurement prices, GridEMarket can make 
more profit than in the first model. However, if there are no bids below the price GridEMarket 
likes to offer, there will be no trading on the marketplace or, GridEMarket has to purchase 
capacity for a higher price than it can be sold again. In the model a fixed price of €0, 10 is 
shown, which is just an example. GridEMarket can change this price during the day (for 
example in cases of very high or low demand) to gain more profit or lower the price to attract 
more buyers.  
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Market price € 0,10

Procurement

(€0,07)

Fixed margin

(€0,01)

Market price € 0,10

Fee Model –
Flexible Pricing

Procurement

(€0,09)

Procurement

(€0,11)

Market price € 0,12

Market price € 0,08

Fixed margin 

(€0,01)

Fixed margin

(€0,01)

Fixed MarketPrice Model

Procurement

(€0,09) Procurement

(€0,07)

Flexible

margin

(€0,02)

Procurement

(€0,07)

Flexible

margin

(€0,03)

Procurement

(€0,10)

Flexible

margin

(€0,01)

 
Figure 1 Fee models for marketplace 

In the financial paragraph (§7.4) the impacts of the different models will be elaborated.  

The estimated selling price is set on € 0, 08 which is lower than the lowest price asked by 
competitors (lower than Amazon). Since GridEMarket is new in the market it is needed to 
offer lower prices to attract customers and gain some competitive advantage.  

The revenues of the GridEMarket will be strongly determined by the number of customers 
that will buy capacity and the margin GridEMarket can realize on every sold hour. The 
number of customers has been estimated based on assumptions as GridEMarket being new 
in the market. 

7.5 Assumption of Customers 
The target groups for the GridEMarket are SMEs and Enterprises within Europe. The 
potential market covers therefore roughly 20 million companies (see appendix 1, for detail 
figures). As not all SMEs and Enterprises will be (or are already) using Cloud Computing 
services, the actual potential market will be less. Companies like hotels and restaurants will 
not very likely have a shortage (or surplus) within their computing resources. As this applies 
to other types of companies as well, the potential market of the 20 million, should be brought 
back to more or less 10 million (50%). As mentioned in paragraph 5.5., Meryll Lynch 
estimated that 12% of the worldwide software market would go to the cloud within the next 
five years. Following this estimate, to make an indication of the potential market for cloud 
computing services, the potential market could be estimated at 1.2 million. 

Considering that GridEMarket is new to the Cloud Computing market and has not an 
established a proven track record yet, the number of users/ customers in the first year will not 
be significant. Furthermore there are strong competitors, which are aiming at this target group 
as well. Therefore it cannot be expected that GridEMarket will gain a substantial market 
share within the first 3 years. However 10% of the market within 3 years should be feasible, 
this is 120.000 customers. Based on these assumptions the number of customers for year 1-
3 can be indicated as follows: 

• Year 1: 30.000; 

• Year 2: 60.000; 

• Year 3: 120.000. 

As SMEs or Enterprise will most likely not make use of the cloud computing services only 
once, but more as a back-up service to cover their peak times, it can be expected that users 
will require additional computing power for 25% of the days within a year (~90 days). On 
average they will need 4 hours of additional capacity, making it a total use per year of 360 
hours per users/ customer. 



 
 
 
 
 
 
 

 
 
 
www.gridecon.eu 
Rev 0  Page 39 of 46 

ht
tp

://
w

w
w

.g
rid

ec
on

.e
u/

G
rid

E
co

n_
-_

B
us

in
es

s_
M

od
el

.h
tm

l 
 

So after 3 years, GridEMarket should facilitate the sell and buy of 43, 2 million hours 
computer capacity on a yearly basis. 

7.6 Business Case Financials  
In this part the financial outcomes of the GridEMarket business case will be outlined. In 
paragraph 7.3 two scenarios (fixed margin and flexible margin) have been introduced. For 
those 2 scenarios the business case for year 1-3 has been worked out. This gives an 
indication of the difference on financial performance of the 2 scenarios and also of the 
business case (potential of the GridEMarket) in general. Based on these figures an advice 
can be made on which revenue model to use and which margin would be appropriate. 

Starting point for the business case is the market price that can be expected for trading 
computer capacity. If the prices of competitors are considered, for ex. Amazon has the 
market price of $ 0, 11 which compares to € 0,085, the market price of GridEMarket should 
not be more than € 0, 08. 

Revenue Model ‘Fixed Margin’  
For the revenue model fixed margin, three scenarios are defined: €0,005, €0, 01 and €0,015 
profit per customer per hour sold.  
Scenario 1: 0,005 profit (6%)

Year 1 Year 2 Year 3 Total
customers 30000 60000 120000 210000

profit € 54.000 € 108.000 € 216.000 € 378.000

operating costs € 220.000 € 200.000 € 190.000 € 610.000

investment costs € 18.500 € 18.500

net cash flow (before taxes) -€ 184.500 -€ 92.000 € 26.000 -€ 250.500

Scenario 2: 0,01 profit (12,5%)
Year 1 Year 2 Year 3 Total

customers 30000 60000 120000 210000

profit € 108.000 € 216.000 € 432.000 € 756.000

operating costs € 220.000 € 200.000 € 190.000 € 610.000

investment costs € 18.500 € 18.500

net cash flow (before taxes) -€ 130.500 € 16.000 € 242.000 € 127.500

Scenario 3: 0,015 profit (19%)
Year 1 Year 2 Year 3 Total

customers 30000 60000 120000 210000

profit € 162.000 € 324.000 € 648.000 € 1.134.000

operating costs € 220.000 € 200.000 € 190.000 € 610.000

investment costs € 18.500 € 18.500

net cash flow (before taxes) -€ 76.500 € 124.000 € 458.000 € 505.500  
 
Based on above figures it can be concluded that scenario 1 does not lead to a positive result 
of the net cash flow within 3 years. Scenario 2 and 3 will lead to a positive net cash flow. If we 
consider scenario 2 and take the market price of € 0, 08, this implies that the price for selling 
capacity will be around € 0, 07; this seems an amount that will leave sufficient margin for the 
sellers as well. It can therefore be expected that this will support the offer of available 
capacity to the marketplace as well. Scenario 2 is the minimum to have a positive business 
case, using the ‘fixed margin’ revenue model. 

Revenue Model ‘Flexible Margin’  
For the revenue model ‘flexible margin’, the margin will be based on low and high rate 
procurement. There are also three scenarios defined, taken these two procurement rates into 
account.  

The assumption has been made that the percentage of high procurement rate is 30%, and 
70% for low procurement. These numbers are based on the idea that GridEMarket will try to 
buy more on a low rate as this leads to more profit (buy low, sell high).  
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Scenario I: 4% - 8% profit

Year 1 Year 2 Year 3 Total
customers 30000 60000 120000 210000

profit € 58.752 € 117.504 € 235.008 € 411.264

operating costs € 220.000 € 200.000 € 190.000 € 610.000

investment costs € 18.500 € 18.500

net cash flow (before taxes) -€ 179.748 -€ 82.496 € 45.008 -€ 217.236

Scenario 2: 10%  - 15% profit
Year 1 Year 2 Year 3 Total

customers 30000 60000 120000 210000

profit € 116.640 € 233.280 € 466.560 € 816.480

operating costs € 220.000 € 200.000 € 190.000 € 610.000

investment costs € 18.500 € 18.500

net cash flow (before taxes) -€ 121.860 € 33.280 € 276.560 € 187.980

Scenario 3: 17% - 21% profit
Year 1 Year 2 Year 3 Total

customers 30000 60000 120000 210000

profit € 171.072 € 342.144 € 684.288 € 1.197.504

operating costs € 220.000 € 200.000 € 190.000 € 610.000

investment costs € 18.500 € 18.500

net cash flow (before taxes) -€ 67.428 € 142.144 € 494.288 € 569.004  
 
For the ‘flexible margin’ model the scenarios show a similar outlook as the scenario defined 
for the ‘fixed margin’ model.  

Scenario 2 and 3 will lead to a positive net cash flow. If we consider scenario 2 and take the 
market price of € 0,08, this implies that the price for selling capacity will be around € 0,07 (€ 
0,08 – 10%) in peak times and € 0,065 (€ 0,08 -15%) in low rate hours, this seems an 
amount that will leave sufficient margin for the sellers as well. Again, scenario 2 is the 
minimum to have a positive business case, using the ‘flexible margin’ revenue model.  

In general the results for the ‘flexible margin’ model have a more positive outlook in 
comparison with the ‘fixed margin’ model. 

For the ‘Flexible Margin’ model a 70/30 ratio between high rate and low rate has been used in 
the business case. This ratio is an estimate. There is no substantial data available that proof 
this ratio. It could therefore be that in reality the ratio will differ strongly or even be the other 
way around. This will have strong impact on the net cash flow (~67k instead of ~184k for 
scenario 2).   

7.7 Risks 
As GridEMarket is a new player on the Cloud Computing market, some risks are involved.  

Possible risks: 

• Lack of demand; 

• Lack of resources. While players like Amazon just have to make sure there is demand 
for computing capacity, GridEMarket also needs to consider there are suppliers as 
well; 

• Problem with data security while sharing resources; 

• Risk of failure of the system; 

• Lack of trust to GridEMarket service; 

• User dissatisfaction; 

• More... 

These risks can influence the business case in a negative way.  
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7.8 Conclusion 
The business case scenario’s gives insight in the most important factors that influence the 
outcome. The most important drivers are the number of customers and the amount of 
capacity that is being traded. Furthermore the market price of € 0, 08 is very important to 
have a strong price incentive compared to competitors; this will help GridEMarket in gaining a 
substantial market share within 3 years. From both the revenue models that have been 
worked out in the business case, it can be concluded that a margin of 10% is realistic to 
cover the operating costs of GridEMarket, while remaining a sufficient competitive position. 
This also leaves enough margins for the sellers to offer their capacity to the marketplace. 

Within the business case the biggest (and most important) uncertainty are the number of 
customers that will use GridEMarket to buy capacity. The figures are based on a market 
share of 10% within the coming 3 years, this is very ambitious. The possibility to reach this 
market share strongly depends on the capabilities of GridEMarket to become a trustworthy 
and well known player within the market. Furthermore it will depend on the ease of use and 
confidence in privacy and security as well. The competitors already have this in place; it will 
therefore be very difficult to gain the 10% market share.  

Comparing the 2 revenue models, ‘Fixed Margin’ and ‘Flexible Margin’, the business case 
clearly shows no strong differences in net cash flows. Although the ‘Flexible Margin’ model is 
slightly more positive, this model also brings more risks and uncertainty. The ratio for high 
rate versus low rate could be substantially different. Therefore it is being advised to start with 
the ‘Fixed Margin’ model for the GridEMarket, as this brings less risk and uncertainty.  
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SECTION 8 

Recommendations 

After analyzing the market, competitors and financials, the following recommendations can be 
defined for GridEMarket to be successful.  

Enter the Market by being part of a Joint Venture 
The revenue and profit are too small for GridEMarket to survive on its own. Therefore, it 
would be a good opportunity if GridEMarket to be part of a joint venture with other companies 
in the same area, as well as universities. If GridEMarket decides to do this, it will have an 
immense unused computing capacity and this could help bootstrap the system and offer 
liquidity. Otherwise, if the GridEMarket start on its own, then it is not viable. 

Offer Lower Prices than Competitors 
As the competition is fierce and the players are well-known and trusted by their customers, 
the best strategy for GridEMarket is to offer lower prices to attract more customers. 

Easy Access for Buyers and Sellers, without Technical Barriers 
To make a difference with other players, GridEMarket should set up a marketplace which is 
very easily accessible for both buyers and sellers. Other players expect some technical 
knowledge of their consumers since their system is not easy to use and can therefore attract 
less customers. By offer simplicity to customers GridEMarket can enlarge its market.  
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Appendix A  

Key Indicators for Enterprises 
and SMEs 
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Key Indicators for Enterprises and SMEs 

Table 1 
Key indicators for enterprises in the 
non-financial business economy, 
EU-27, 200510       

  
Total (SMEs and 
large) 

Total 
SMEs 

Large 
enterprises 

Number of enterprises (millions) 19.64 19.60 0.04 
Share in total (%) 100.0 99.8 0.2 
Persons employed (millions) 126.7 85.0 41.7 
Share in total (%) 100.0 67.1 32.9 
Value added (EUR billion) 5,360 3,090 2,270 
Share in total (%) 100.0 57.6 42.4 
Apparent labor productivity  
(EUR 1 000 per person employed) 42.3 36.4 54.4 
Relative to total (%) 100.0 86.1 128.6 
Source: Eurostat (SBS size class)       

 
Table 2 
Key indicators for enterprises in the 
non-financial business economy, 
EU-27, 200511         

  
Total 
SMEs Micro Small Medium 

Number of enterprises (millions) 19.60 18.04 1.35 0.21 
Share in total (%) 99.8 91.8 6.9 1.1 
Persons employed (millions) 85.0 37.5 26.1 21.3 
Share in total (%) 67.1 29.6 20.6 16.8 
Value added (EUR billion) 3,090 1,120 1,011 954 
Share in total (%) 57.6 20.9 18.9 17.8 
Apparent labor productivity  
(EUR 1 000 per person employed) 36.4 29.9 38.7 44.8 
Relative to total (%) 86.1 70.7 91.5 105.9 
Source: Eurostat (SBS size class)         

 
 Table 3: Key indicators on SMEs, 
27 countries in   EU, 200512   (% share of SMEs  

in sectoral total) 

  

Number of 
enterprises 
(thousands) 

Number of 
persons 
employed 
(thousands) 

Value  
added  
(EUR 
billion) 

Number of 
enterprises 

Number 
of 
persons 
employe
d  

Val
ue  
add
ed  

Non-financial business economy  19,602 85,000 3,090 99.8 67.1 57.6 
Industry  2,348 21,120 806 99.0 57.1 42.3 

Coal & lignite; extraction of peat 1 17 1 94.8 5.3 7.1 
Extraction of crude petroleum & 

natural gas  1 : 16 93.6 : 29.5 
Mining of uranium & thorium 

ores  : : : : : : 

                                                      
10 Including rounded estimates based on non-confidential data; SMEs (1-249 persons employed); large enterprises 
(250 or more persons employed). 
11Including  micro enterprises (1-9 persons employed); small enterprises (10-49 persons employed); medium-sized 
enterprises (50-249 persons employed); 
12 Including rounded estimates based on non-confidential data. Source: Eurostat (SBS size class) 
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Mining of metal ores  0 4 : 90.9 7.9 : 
Other mining & quarrying  18 197 10 99.2 81.1 74.8 
Food products & beverages  307 2,952 89 99.1 63.0 47.1 
Tobacco products  0 10 1 79.0 15.6 6.3 
Textiles  80 815 22 99.2 71.5 72.3 
Wearing apparel; dressing; 

dyeing of fur  147 1,090 16 99.7 73.6 73.3 
Tanning, dressing of leather; 

luggage  45 446 9 99.7 79.1 78.3 
Wood & wood products 197 1,080 27 99.5 84.4 78.1 
Pulp, paper & paper products  19 390 17 97.3 53.4 41.5 
Publishing, printing, repro. of 

recorded media  217 1,320 57 99.4 72.1 59.8 
Coke, refined petroleum & 

nuclear fuel  1 24 3 89.8 13.9 6.9 
Chemicals & chemical products  32 671 46 95.8 35.5 25.6 
Rubber & plastic products  65 1,110 44 98.9 65.3 57.6 
Other non-metallic mineral 

products  105 1,009 39 99.1 63.2 53.4 
Basic metals  17 368 18 95.4 32.9 25.8 
Metal products, except 

machinery & equip.  400 3,270 120 99.8 83.2 78.4 
Machinery & equipment  174 2,077 91 98.8 57.1 51.2 
Office machinery & computers  11 77 4 99.1 47.2 33.3 
Electrical machinery & apparatus  70 724 28 99.2 43.0 37.8 
Radio, TV & communication 

equipment  29 266 11 98.4 34.4 23.2 
Medical, precision & optical 

instruments  93 685 29 99.4 65.5 51.8 
Motor vehicles, trailers & semi-

trailers  17 390 16 93.9 17.3 12.3 
Other transport equipment 26 250 8 98.2 27.7 16.3 
Furniture; manufacturing  233 1,400 37 99.1 75.8 73.0 
Recycling  15 126 6 100.0 88.5 86.7 
Electricity, gas, steam & hot 

water supply 18 210 30 96.3 16.8 17.6 
Collection, purification & 

distribution of water  9 136 7 96.5 35.8 33.1 
Construction  2,791 11,942 386 99.9 88.1 83.0 
Non-financial services  14,463 51,906 1,897 99.9 68.2 63.4 

Motor trade  789 3,606 120 99.9 87.8 79.5 
Wholesale trade  1,710 7,991 370 99.9 82.1 77.1 
Retail trade & repair  3,755 11,029 223 99.9 64.4 56.9 
Hotels & restaurants  1,643 7,280 127 99.9 82.3 75.7 
Land transport; pipelines  925 3,540 106 99.9 64.4 58.9 
Water transport  18 120 14 99.5 56.3 56.0 
Air transport  3 40 5 94.3 9.9 18.8 
Auxiliary transport activities; 

travel agencies  181 1,409 68 99.3 53.9 46.0 
Post & telecommunications  69 375 21 99.1 12.2 8.3 
Real estate activities  1,009 2,340 220 99.9 87.0 88.7 
Renting  145 464 57 99.9 75.1 76.0 
Computer & related activities  520 1,800 98 100.0 66.7 57.4 
Research & development  39 223 10 99.4 55.8 45.5 
Other business activities  3,650 12,000 459 99.7 66.3 70.1 
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Table 4: Key indicators on SMEs in the non-financial business economy, 
2005     
                

      (% share of SMEs in national total) 

  

Number of 
enterprise
s 
(thousand
s) 

Number of  
persons  
employed 
(thousands) 

Value added  
(EUR billion)   

Numb
er of 
enter
prises 

Number of  
persons  
employed  Value added  

EU 19,602 85,000 3,090   99.8 67.1 57.6 
BE 395 1,602 83   99.8 66.6 57.8 
BG 240 1,318 5   99.7 72.6 53.2 
CZ 878 2,461 30   99.8 68.9 56.7 
DK 202 1,129 67   99.7 66.0 64.8 
DE 1,654 12,357 553   99.5 60.6 53.2 
EE 38 305 4   99.6 78.1 75.1 
IE 85 654 53   99.5 67.5 58.2 
EL 820 2,031 44   99.9 81.9 69.6 
ES 2,542 10,538 339   99.9 78.7 68.5 
FR 2,274 8,834 412   99.8 61.4 54.2 
IT 3,819 12,182 420   99.9 81.3 70.9 
CY 43 174 5   99.9 84.3 80.0 
LV 62 469 5   99.7 75.6 71.1 
LT 93 619 5   99.7 72.9 58.5 
LU 21 120 7   99.6 70.8 58.5 
HU 556 1,783 20   99.8 70.9 50.2 
MT : : :   : : : 
NL 492 3,146 146   99.7 67.6 61.5 
AT 272 1,589 76   99.7 67.4 60.0 
PL 1,405 5,289 59   99.8 69.8 48.4 
PT 848 2,676 47   99.9 82.0 67.8 
RO 410 2,463 13   99.5 60.8 48.4 
SI 88 371 8   99.7 66.4 60.6 
SK 42 501 7   98.8 54.0 44.5 
FI 187 717 40   99.7 58.5 53.9 
SE 523 1,667 83   99.8 63.2 55.6 
UK 1,535 9,636 501   99.6 54.0 51.0 
NO 241 895 102   99.8 69.6 68.6 

 


