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DATA CENTER VALUATIONS: AN  OVERVIEW

Introduction

Data center industry is fast growing not only in Kenya but also globally. Technology is evolving very fast and data center infrastructure is key support for this. It follows therefore that there is a need for the valuation/ appraisal experts to endeavor to keep up with the growth in the data centers demand, emerging market dynamics, supply constraints and above all appraisal technics. It is also important to understand the basic building and services infrastructure requirements, IT infrastructure which are a necessity in the valuation process. 

Worthy noting is that Data Centers have a lot of literature touching on the technical and technological requirement. However, this article will touch on these areas just to let in the reader on what the data center basically is but concentrate more on the global market out-look and the valuation technics. 

Data center market serves as a catalyst for driving digital transformation across various sectors, including finance, telecommunications, healthcare, and e-commerce. By providing robust and reliable data storage and processing capabilities, these data centers play a pivotal role in enabling organizations to harness the power of data-driven insights and technology-driven innovations.

With a high demand for digital services and a growing tech-savvy population in Kenya, the market is also bolstered by the government's initiatives to improve internet connectivity and promote the adoption of cloud computing. Additionally, Kenya's supportive regulatory environment and favorable tax incentives for data center investments have attracted foreign companies to set up operations in the country. This unique combination of factors has positioned Kenya as a key player in the African data center market, driving its growth and development.

As the digital economy continues to expand, the demand for data center services is expected to surge, driven by the escalating requirements of businesses, government entities, and consumers. This presents a compelling opportunity for the Kenya data center market to further expand its infrastructure and capabilities to meet these growing demands effectively. As the market continues to evolve, embracing emerging trends and seizing growth opportunities by the corporate world, demand for valuation services of this item will continue to expand. This will be for purposes of establishing rental levels, valuations for book/financial reporting purposes, mortgage purposes and insurance purposes to mention just but a few.
1.THE DATA CENTER CLASSIFICATION AND INFRASTRUCTURE
A data center is the technological hub of modern enterprise operations. The data center provides the critical IT infrastructure needed to deliver resources and services to business employees, partners and customers around the world. A small or midsize business can often implement a useful "data center" within the confines of a closet or other convenient room with few modifications, if any. However, the sheer scale involved in enterprise computing demands a large dedicated space that is carefully designed to support the space, power, cooling, management, reliability and security needs of the IT infrastructure. 
As a result, a data center facility represents the single largest and most expensive asset that the business will possess -- both in terms of capital investment and recurring operational expenses. Business and IT leaders must pay close attention to the issues involved in data center design and construction to ensure that the resulting facility meets business needs throughout the facility's lifecycle and changing business circumstances.
Data Center Design
A data center's design is based on a network of computing and storage resources that enable the delivery of shared applications and data. The key components of a data center design include routers, switches, firewalls, storage systems, servers, and application-delivery controllers.
The most widely adopted standard for data center design and data center infrastructure is ANSI/TIA-942. It includes standards for ANSI/TIA-942-ready certification, which ensures compliance with one of four categories of data center  rated for levels of redundancy and fault tolerance. ANSI/TIA 942-B. This standard involves planning, design, construction and commissioning of building trades, as well as fire protection, IT and maintenance. It also uses four levels of reliability ratings, implemented by BICSI-certified professionals. 
EN 50600 series. This series of standards focuses on IT cable and network design and has various infrastructure redundancy and reliability concepts that are loosely based on the Uptime Institute's Tier Standard. 
The ASHRAE guidelines -- which are not specific to IT or data centers -- relate to the design and implementation of heating, ventilation, air conditioning, refrigeration and related fields. 
In addition, there are many varied regulatory and operational standards that can be applied to data centers. Regulatory standards include HIPAA, Sarbanes-Oxley Act, SAS 70 Type I or II and Gramm-Leach-Bliley Act. Operational standards can include ISO 9000 for quality, ISO 14000 for environmental management, ISO 27001 for information security, Payment Card Industry Data Security Standard for payment card security and EN 50600-2-6 regarding management and operational information. Kenya Government ICT standards are governed by The Data Centre Standard Second Edition 2019. 

Standards help ensure proper data center design, construction and operation. In addition, the adoption and careful documentation of relevant standards use can help a business ensure adequate compliance through proper facility resilience, management and business continuance preparations.
The Uptime Institute Tier Standard focuses on data center design, construction and commissioning, and it is used to determine the resilience of the facility as related to four levels of redundancy/reliability. 

Tier 1: Basic site infrastructure. A Tier 1 data center offers limited protection against physical events. It has single-capacity component. They have a single path for power and cooling distribution, a UPS, or a generator.  Also, they may or may not have a raised floor, a UPS, or a generator. They are single-module systems and have many single points-of-failures. 

Tier 2: Redundant-capacity component site infrastructure. This data center offers improved protection against physical events. Tier II data centers have a single path for power and cooling distribution, with redundant components. Tier II facilities with redundant components are slightly less susceptible to disruptions from both planned and unplanned activity than a Tier I data center. They have a raised floor, UPS, and generators, but their capacity design is N+1, which has a single-wired distribution path throughout. Maintenance of the critical power path and other parts of the site infrastructure will require a processing shutdown.

Tier 3: Concurrently maintainable site infrastructure: This data center protects against virtually all physical events, providing redundant-capacity components and multiple independent distribution paths. Each component can be removed or replaced without disrupting services to end users. Tier III data centers have multiple active power and cooling distribution paths, but only one path active. Tier III level capability allows for any planned site infrastructure activity without disrupting the computer hardware operation. Planned activities include preventive and programmable maintenance, repair, and replacement of components, addition, or removal of capacity components, testing of components and systems. For large sites using chilled water, this means two independent sets of pipes. Sufficient capacity and distribution must be available to simultaneously carry the load on one path while performing maintenance or testing on the other path. Unplanned activities such as errors in operation or spontaneous failures of facility infrastructure components will still cause a data center disruption.

Tier 4: Fault-tolerant site infrastructure: This data center provides the highest levels of fault tolerance and redundancy. Tier IV data centers have multiple active power and cooling distribution paths, have redundant components, and are fault tolerant. Fault-tolerant functionality also provides the ability of the site infrastructure to sustain at least one worst-case, unplanned failure or event with no critical load impact. This requires simultaneously active distribution paths. Electrically, this means two separate UPS systems in which each system has N+1 redundancy. Tier IV requires all computer hardware have dual power inputs. There are relatively few data centers that meet the rigorous Tier IV specifications.
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Figure 1:*Uptime Institute

The second classification of data centers is based on their use or location. The four main types of data centers are enterprise data centers, managed services data centers, colocation data centers, and cloud data centers. 
Enterprise data centers also classified as an edge data center (Also referred to as on-premises data center) are owned and operated by the company itself and are optimized for their specific requirements. This basically is a small facility that processes data close to the devices and end users that generate it. Edge data centers are part of a distributed edge computing infrastructure and are designed to process time-sensitive data quickly. 
On-premise data centers have existed for some time already and refer to data centers located at the enterprise’s own facilities and are 100% owned by themselves. Historically, their core purposes has been to keep data within complete control of the organization. They can run a private cloud which enables some of the scalability of the public cloud, while being far more secure. Enterprises can also benefit from more customizable infrastructure that is tailored towards the needs of their applications.
 A managed service data center is a physical infrastructure that allows businesses to outsource their data processing and computing power. These data centers are a key component of Data Centre as a Service package.
A colocation data center involves renting physical space within a data center. A colocation data center, also known as a carrier hotel, is a secure facility that offers colocation services for renting out space, equipment, and bandwidth. In a colocation data center, tenants can store their own servers and other computing hardware in a third-party-owned facility. 
Colocation data centers are a good option for businesses that want to maintain control and security over their IT infrastructure without the cost of building and maintaining their own data center. Colocation data centers offer a number of benefits, including: 
i. Security: Colocation data centers provide physical and network security that's often more cost-effective than what a business could achieve on their own. 

ii. Cyberthreat protection: Data center operators offer a range of network solutions to help protect tenants from cyberthreats. 

iii. Flexibility: Colocation is a flexible option that can accommodate changing business requirements. 

iv. Separation of IT infrastructure: Colocation data centers use segmented switches to keep each customer's IT infrastructure separate from the others. 

Cloud data centers houses IT infrastructure resources for shared use by customers from scores to millions through an internet connection.
Data centers are designed to meet availability (reliability) standards. Most data centers fall into the two high-availability classes defined by the Uptime Institute, a research organization: Tier III (99.982% availability) and Tier IV (99.995% availability). Tier specifications address the number and nature of power and cooling distribution and redundant components a data center must have as well as the ability to repair faults without interrupting IT load.





Table 1: Tier Requirements 
	Item
	Tier 1
	Tier 2
	Tier 3
	Tier 4

	Minimum Capacity Components to support the IT Load
	N
	N+1
	N+1
	N
After any failure

	Distribution Paths- Electrical Power Backbone
	1
	1
	1 Active and 1 Alternate
	2 Simultaneously Active

	Critical Power Distribution
	1
	1
	2 Simultaneously Active
	2 Simultaneously Active

	Concurrent Maintenance
	No
	No
	Yes
	Yes

	Fault Tolerance
	No
	No
	No (Yes)
	Yes

	Compartmentalization
	No
	No
	No (Yes)
	Yes

	Continuous Cooling
	No
	No
	No (Yes)
	Yes
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Data Center Facility and IT Infrastructure
There are two principal aspects to any data center: the facility, and the IT infrastructure that resides within the facility. These aspects coexist and work together, but they can be discussed separately. 

Facility. The facility is the physical building used for the data center. In simplest terms, a data center is just a big open space where infrastructure will be deployed. Although almost any space has the potential to operate some amount of IT infrastructure, a properly designed facility considers the following array of factors: 
• Space. There must be sufficient floor space - a simple measure of square feet or square meters - to hold all the IT infrastructure that the business intends to deploy now and in the future. The space must be located on a well-considered site with adequate services and well accessible. The site of the building should be on a site free from flooding, not on a flight path, and in areas not susceptible to earthquakes or tremors. The space is often subdivided to accommodate different purposes or use types. 
• Power. There must be adequate power -- in watts, often as much as 100 megawatts -- to operate all the IT infrastructure. Power must be affordable, clean -- meaning free of fluctuation or disruption and reliable. Renewable and supplemental/auxiliary power must be included. Almost all larger data centers have uninterruptible power supply (UPS) and generator support back-up to maintain power to racks of servers. Servers will usually have annual uptime range of 99.99% to 99.9999%, which translates to a few hours of outage per year averaged over many years. Planned outages require significant preparation and approval. Unplanned outages require significant operational resources to monitor, report, and manage.
	
• Cooling. The enormous amount of power delivered to a data center is converted into computing -- i.e., work -- and a lot of heat, which must be removed from the IT infrastructure using conventional HVAC systems, as well as other unconventional cooling technologies. 
Cold aisle containment (CAC) is a method of cooling a data center that isolates cold air from hot air and delivers it directly to IT equipment. CAC uses: Doors at the ends of the cold aisle, Ceiling panels above the aisle between racks, Perforated floor tiles in front of cabinets that feed cold air into the aisle and Airflow Controls that match the air supply needs of each aisle. The cooling system here operates on a continuous cooling model which is a process that uses cooling systems that run continuously to maintain a stable temperature.
CAC improves cooling efficiency, reduces power consumption, and increases cooling capacity. It prevents cold air from mixing with warm air, so it can deliver a uniform flow of cold air to the equipment. It also reduces the area that needs to be cooled, so the computer room air conditioner (CRAC) unit doesn't need to work as hard, thus allowing for more efficient cooling, which can reduce costs. 
The IT Infrastructure
Data center architecture refers to the physical and logical layout of the resources and equipment within a data center facility. It encompasses a wide range of components, including server and storage racks, networking devices, power supplies, cooling mechanisms, and security apparatus.
Fire Suppression System
	Fire can occur in every piece of equipment within the data center, from wires, 	cables, HVAC, under the raised floors, up in the suspended ceilings, or any 	combustible item. Fire protection in the data center is developed into three 	different levels.
· Building Level: This is generally meant to protect the building and all employees within. This is always the first level of fire protection, not just with data center buildings but in general. Usually, fire sprinklers and fire extinguishers for every 3,000 sq feet are required for this type of fire protection. Firewalls are also passive protection that helps delay the spread of fire into other parts of the building.

· Room Level Fire Protection: Data centers have to implement NFPA 75 – Standard for the Fire Protection of Information Technology Equipment or, in some cases, NFPA 76 – Standard for the Fire Protection of Telecommunications Facilities . NFPA 75 is the minimum standard for the data center to pass and avoid penalties. 

· Rack Level Fire Protection: Last but not least fire protection system in data centers is at the rack level. If the first two levels are made to protect the building and rooms, this one is specifically for equipment. This investment has to be protected 24/7. A reliable fire detection system protects the equipment by detecting fire in its earliest stage. It will alert operators via SMS, email and alarms the suppression system to activate. Detecting fire in early-stage also prevents the damages caused by water-sprinkler and discharge from flood cylinders which also costs a fortune to refill.
	Security System
	Data center security typically involves the three distinct aspects of access 	security, facility security and cybersecurity. 
Any discussion of data center facilities must involve a 	consideration of physical security. Physical security is the management of human personnel and the protection of the physical facility as well as its IT infrastructure. When implemented properly, security ensures that only authorized personnel have access to the facility and gear, and that all human activities are documented. Physical security also extends to the integrity of the data 	center environment, including temperature, humidity and smoke/fire/flood conditions. This aspect of data center protection is often handled by a BMS that monitors and reports environmental or emergency conditions to building managers.
Cybersecurity focuses on controlling access to enterprise data and applications hosted within the data center's IT infrastructure. Cybersecurity is intended to ensure that only properly authenticated users can access data or use applications, and that any breaches are reported and addressed immediately. For example, physical security prevents a human from touching a disk in the data center, while cybersecurity prevents that same human from accessing data on the disk from hundreds of miles away across a network. Cybersecurity uses a mix of antimalware, configuration management, intrusion detection/prevention, activity logging and other tools in order to oversee network activity and identify potential threats.


	Property (Building) Management System
Building Management System (BMS) is a relatively new addition to modern buildings. Previously, each individual system in a building had to be controlled separately and manually. Over time this evolved into each system being controlled and monitored by a computer. The next step was to unify the equipment into one master control system that networked all the mechanical, electrical, IT, and security systems of a building, sharing information and working together seamlessly. 
Integrating all the components into a single cohesive unit allows the various systems to share information so they can work more effectively. The result of this interoperability is greater efficiency, lowered operating costs, and a safer, more secure, and responsive building environment. It also improves reporting, information management and decision-making with facility-wide insight and control for better performance. Other benefits include more efficient resource 	deployment which can result in reduced operational costs, empowering operators, simplifying training, and reducing false alarms.
2. GLOBAL DATA CENTER MARKET OUT-LOOK
A continued worldwide power shortage is significantly inhibiting the global data center market’s growth. Sourcing power is a top priority for operators across all regions (North America, Europe, Latin America and Asia-Pacific). Secondary markets with ample power should attract more data center investment.

Vacancy rates continue to decline across most global markets due to strong demand. Singapore, the world's most power-constrained market, has only 7.2 MW of available capacity and a near record-low 1% vacancy rate. Large corporations face increasing difficulty securing data center capacity. Low supply, construction delays and power challenges are impacting all markets. For example, Querétaro, Mexico has only 0.6 MW available for lease.

The worldwide power shortage continues to fuel price increases for data center capacity. In U.S. dollar terms, Singapore still has the highest rental rates at US$315 to US$480 per month for a 250- to 500-kW requirement, while Chicago still has the lowest at $155 to $165.

Artificial intelligence (AI) advancements are projected to significantly drive future data center demand. High-performance computing will require rapid innovation in data center design and technology to manage rising power density needs. All analysis in this report is based only on the four largest data center markets by 	inventory in each global region, as follows:
North America: Northern Virgina, Dallas-Ft. Worth, Chicago and Silicon Valley.Europe: Frankfurt, London, Amsterdam and Paris.Latin America: Querétaro (Mexico), Sáo Paulo (Brazil), Santiago (Chile) and Bogotá (Colombia).Asia-Pacific: Singapore, Tokyo, Hong Kong and Sydney. Additional market out-look in African and Kenya is observed.

North America

Despite power supply issues, North American data center inventory grew by 24.4% year-over-year in Q1 2024, adding 807.5 MW across Northern Virginia, Chicago, Dallas and Silicon Valley. Northern Virginia led with 391.1 MW of new supply, due to demand from public cloud providers and AI companies. Local governments are addressing power constraints by simplifying permitting and integrating renewable energy into the grid.
	Public cloud providers and AI companies are driving strong demand for North American data centers. All four featured North American markets–Northern Virginia, Chicago, Dallas-Ft. Worth and Silicon Valley–had major year-over-year net absorption increases. Northern Virginia had the largest year-over-year increase at 407.4 MW. Chicago absorbed 218.7 MW, Dallas gained 140.2 MW and Silicon Valley secured 62.6 MW.
Europe

The European data center market grew by nearly 20% year-over-year in Q1 2024. There was significant development in all four major FLAP markets (Frankfurt, London, Amsterdam and Paris), with Paris leading at over 40% year-over-year growth. However, supply shortages persist across the continent, especially in core markets like Frankfurt. Preleasing new facilities is now common, indicating a need for ongoing investment in data center development. Power sourcing remains a key challenge.
Despite macroeconomic headwinds, Europe’s data center demand remains high. FLAP markets had a significant surge in net absorption, reaching a combined 487.6 MW from Q1 2023 to Q1 2024, nearly double the previous year’s absorption.
Latin America
The region's data center inventory grew by 15% year-over year in Q1 2024 to 650.2 MW, with São Paulo accounting for 67% of the top four countries’ total inventory. Bogotá’s inventory grew the most at 25%.
Latin America's data center demand continues to rise, with net absorption reaching 73.3 MW in Q1 2024. São Paulo, the region's leading market, absorbed 40.4 MW this year. Hyper-scalers are expanding their regional presence, seeking reliable data center infrastructure for their growing needs.
Asia-Pacific

The region’s data center inventory increased by 22% year-over year in Q1 2024 to 2,996 MW. Tokyo, Sydney, Hong Kong and Singapore each contain well over a half-GW of live power capacity, despite tighter planning constraints in Singapore. The capacity pipeline is strong, with numerous developments under construction across the region.
Asia-Pacific leasing demand remains strong due to corporate and government digitization, and cloud services adoption. AI-related industries, particularly in Tokyo and Sydney, also show massive potential with multi-MW requirements. Singapore’s take-up increased despite supply constraints. Net absorption in Hong Kong improved due to demand from mainland Chinese companies and multinational hyper-scalers.
Africa
The data center market in Africa is expected to grow in the coming years, driven by government support, digitalization, and the need for advanced technologies. African governments are working to improve digital infrastructure through tax incentives, free trade zones, and special economic zones. The digital economy is a key driver of growth in Africa, and data growth is driven by technological change. The demand for advanced technologies will increase as smart cities develop. Sustainability mandates are expected to drive the adoption of generators that use sustainable fuels. 
Here are some other trends and projections for the data center market in Africa:
Revenue-Revenue is projected to reach $6.89 billion in 2025, and $9.15 billion by 2029. 
Network infrastructure-Network infrastructure is expected to dominate the market, with a projected market volume of $3.42 billion in 2025. 
	Colocation revenue-Colocation revenue is expected to reach $750.2 million in 2024, and $1,709.6 million by 2029. 
Kenya 
The Kenya data center market has been witnessing rapid expansion, driven by significant investments and a burgeoning demand for data storage and processing capabilities. The market's robust growth trajectory is attributed to a confluence of factors, including increasing demand from small and medium-sized enterprises (SMEs), rising internet penetration rates, and a growing emphasis on digital transformation across various industries.

The data center market in Kenya was valued at USD 187 million in 2022, and is projected to reach USD 354 million by 2028, representing a notable CAGR of 11.22% from 2023 to 2028. These impressive figures underscore the dynamic landscape and tremendous potential of the Kenya data center market. This growth trajectory reflects the market's capacity to accommodate escalating demands for data storage and processing capabilities, making it an attractive destination for investors seeking opportunities in the data center sector.

Kenya's data center market stands out for its focus on innovative infrastructure and sustainability initiatives. The integration of cutting-edge technologies, energy-efficient solutions, and sustainable practices underscores a commitment to environmental responsibility while enhancing operational efficiency and cost-effectiveness.
3. VALUATION CONSIDERATIONS AND METHODOLOGY
A. General
According to RICS Guidance Notes 1st Edition 68/2011(Valuation Of Data Centers) ,Data centers were established in the 1990s in response to the rapidly growing demand for offsite data storage from commercial organizations and governments. More recently, developments in technology and innovations in the use of computers – for example, the introduction of social networking sites and the growth of video-on-demand (VOD) TV – have led to an expansion of data storage requirements. In a relatively short time period, data centers have become an essential element in the functioning of the modern world economy. 
According to the same RICS Guidance notes, Occupiers’ requirements in terms of power supply, security and data accessibility have meant that buildings used for the purpose of housing data centers have become highly specialized in terms of their location, construction, security and service requirements. The way in which these buildings generate income also differs from conventional commercial property. They have therefore become recognized as a distinct type of property in their own right, subject to a specific valuation approach. Though vitally important in modern developed economies, the number of buildings used as data centers is relatively small. Transactional evidence can therefore be limited and this, coupled with the wide variation in facilities offered by individual units, means that valuation using conventionally gathered comparable evidence is often impossible.
In its simplest form, data centers are highly specified and configured buildings which integrate infrastructure to provide secure, controlled and optimized environment to house and operate IT equipment. Although the size, design and specification of data centers vary, the assets can be divided into comparatively distinct physical categories. The term Technical Real Estate (TRE) is used to describe the range of data center facilities in terms of their physical attributes.
In the UK, Full Repairing and Insuring (FRI)leases and service charge provisions minimizes the management resources and expenditure required by the investor during the period of letting. This is not the case with data centers where operators and owners are faced with a range of current and capital expenditures during the life-cycle of the asset.
A key business decision for data center operators is whether to focus purely on the provision of space and support infrastructure, or to also offer complimentary services. Some providers offer a range of services which can include full management and technical support for equipment, whilst other focus on pure space and infrastructure provision. The space and services provided vary in terms of cost, bandwidth, carrier access, occupational terms, security, power back-up and redundancy, technical support services, and financial standing of the provider.
In turn, the occupancy structure of each facility varies in order to compliment and achieve the business decision of the operators. Broadly speaking, occupational structures are divided into two main groups; Conventional real estate leases (and Licenses) and leases with managed services.
More typically, in the UK a large number of occupancy agreements are in the form of short leases. These usually have a duration of one to three years, with the landlord providing a greater number of services than the larger requirements under lease agreements. Landlords, either in their own capacity as managed service providers or otherwise, supply a degree of additional services ranging from “hands and eyes”         ( basic servicing of equipment) to complete service provisions (in some cases this may even extend to outsourcing) similar to more conventional short term tenancies. A high proportion of occupiers tend to renew these on a rolling basis in line with their business requirements.
For both types of occupancy structures, occupiers have a wide range of options. However, the key variable tends to be that rents are annually indexed (usually to a measure of CPI), there are termination and renewal options, and repairing obligations (similar to dilapidations for conventional real estate assets). In terms of added services and/or charging for power, local taxes etc this tends to be additional to the base rent, charged on an individual basis.
B. Appraisal of Data Centers
Given the relative newness and specialized nature of data centers, there is very little published material that discusses appraisal. One issue that is clear and well-documented, in the absence of comparable for income producing assets in thinly traded markets, such as the data center market, appraisers tend to rely mainly upon (or exclusively) use discounted cash flow methods. Essentially it becomes impractical to use comparison-based approaches. 
When estimating Market Value by DCF, USPAP Statement of Appraisal Standards No.2 states that:
To avoid misuse or misunderstanding when DFC analysis is used in an appraisal Assignment to develop an opinion of market value, it is the responsibility of the appraiser to ensure that the controlling input is consistent with market evidence and prevailing market attitudes. Market-value DCF analysis should be supported by market-derived data, and the assumptions should be both market- and property- specific. Market-value DFC analyses are intended to reflect the expectations and perceptions of market participants along with available factual data.
However, it is particularly germane to data centers that this implicitly assumes adequate market activity to generate market signals.
i. Specialized or limited markets?
Data centers exhibit a number of characteristics of specialized properties, as they are designed to house a particular process and their structure has particular attributes that can add to their value to others in the data center sector. The IVS definition of a specialized asset is:
“….property that is rarely , if ever, sold in the market, except by way of a  sale of business or entity of which it is part, due to their uniqueness arising from its specialized nature and design, its configuration, size, location or otherwise.”
The IVS guidance acknowledges the increased complexity of the valuation process and discusses the importance of market knowledge in deciding whether “a market approach to appraisal” is appropriate, or whether a depreciated replacement cost (DRC) approach should be adopted. Whilst IVS guidance states that all methods should be considered, it does not list DFC in the alternatives and points out that DRC is commonly used.
The IVS also discusses the appraisal of “Limited market” property: and defines it as:
Property that, because of market conditions, unique features, or other factors, attract relatively few potential buyers at a particular time. The central distinguishing characteristics of limited market properties is not that they are incapable of being sold in the open market, but that the sale of such properties commonly require a longer marketing period than is common for readily salable properties.
Data center facilities which are let on institutional leases to operators on standard lease terms would fall within this category. Their appraisal is unlikely to require additional expertise relative to mainstream investment assets. At the other extreme, purpose-built, specialist data centers owned and operated by major corporate entities can often be unique, customized buildings without any alternative use that does not involve major expenditure. For these types of assets, there will be little if any, transaction activity and consequently, little market signals. As a result, the appraiser is often forced to take a cost-based, DRC-approach. 
Operator owned data center facilities, especially those that offers private suites, exhibit some of the characteristics of conventional investment properties in that they generate rental income flows that are under-pinned by occupational agreements. However, the buildings are specialized and require significantly more current and capital expenditure over their life cycle compared to conventional assets. There tend to be shorter occupancy agreements than for conventional assets, and rents are annually indexed linked. Markets are immature and characterized by thin trading and poor information flows. All the above increase the complexity of the appraisal process. 
ii. Appraisal Infromation Requirements
Due to their physical and operational charactristics, data centre assets could be classified as specialised properties for appraisal purposes. However, the fact that they produce income streams indicates that they can be appraised as investment rather than operational assets despite the absence of significant market trading. As such, they are in some ways similar to leisure property assets such as hotels that generates income streams and they lend themselves to appraisal on a DCF basis to account for the absence of market signals of capitalisation rates. 
Estimating Market Rent can be prone to uncertainty even for conventional assets. However, added heterogeneity, confidentiality and reduced transaction levels in the data center sector make the process prone to additional uncertainty. Data center facilities have added heterogeneity as they can have quite different specifications of infrastructure. This probably explains the use of indexed-linked rent. In the absence of comparable transactions to prove rental values at rent review, investor often opt to use index-linked review provision.
Figure 1: Liquid Trading Market Data Vs Appraiser Subjectivity
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· Void Periods and Operational Costs: For conventional assets, data on market and sector averages of incidence and costs of voids are usually available in the market. Although individual operators of data center facilities monitor these variables privately, there are no published data. In the event of a rental void, the operator will have a number of fixed and variable costs.

· Fixed cost. These include mainly the running costs and marketing and legal fees associated with finding a new occupier. These may be relatively high for data center facilities due to the costs of maintaining and operating the building’s infrastructure. 


· Variable costs. These will include a combination of non-receipts and costs. For non-receipts, the operator no longer receives a rental income during the void period and may have to grant incentives to a new tenant. The level of these variable costs is largely a function of the length of the void period. Additionally, the operator is responsible for costs normally recovered from occupiers, e.g. business rates, insurance, power supply, etc. 

· Rental Value Growth. For conventional property sectors, it is possible to obtain forecasts from specialist consultancy firms where these are undertaken at a national, regional and local level. Since there is no comparable body of expertise and data available for the data center sector, it is difficult to generate robust and defensible models and forecasts of rental growth. 
 

·  Depreciation. This can affect cash flows in three main ways:

a. For data centers the critical depreciation issue is of the infrastructure rather than the building, as the main source of depreciation is likely to be technological rather than aesthetic obsolescence. The IT equipment is likely to experience technological obsolescence within a period of five years due to the rapid technological evolution.

b. Capital expenditure may be incurred on the asset in order to counter the effects of depreciation and obsolescence. For data center facilities, we need to account for capital expenditure on the building and infrastructures which is likely to be substantially higher overall and biased towards the infrastructure. However, as many data center facilities are relatively new it is difficult to find evidence of the level and timing of major capital outlays. 


c. Capital value will be affected as depreciation is priced by investors. This would affect the exit capitalization rate applied to the assets, as it would be adjusted to account for the lower expected achievable rents and the higher expenditure required. 

· Exit Value: The shorter the cash flow, the more important the accuracy of the sale price becomes to the reliability of the appraisal. For conventional commercial property assets, a five-year to ten year period of analysis is typical. A key issue is the forecasting of the exit capitalization rate. For conventional office assets, the current capitalization rate often serves as a starting point. Although most major property advisory practices provide capitalization rate forecasts, there is considerable doubt amongst forecasters about the reliability of their models. Further, for conventional assets, individual analysts have to incorporate building specific issues into the estimation of the capitalization rate, e.g. the effects of depreciation and obsolescence, potential lease structure changes. This process is even more problematic for data center facilities, where the absence of market trading provides little indication of current capitalization rates let alone future capitalization rates. 

· Target Rate of Return: For data center, there are no well-developed mechanisms for calculating risk premia, as the market has not developed mechanisms for determining the amount of adjustment to the discount rate to reflect variations to the risk profile of different properties. For conventional property investments there are, in practice, reasonably robust approaches to discount rate selection. Typically, the discount rate will be a product of:
· Investment Management agreement mandates
· (Consensus) Forecasts for the appropriate index or sub-index or
· Government bond (risk free) rates plus a risk premium
As a result, it is likely that similar investors will apply similar discount rates to similar assets. Estimating the discount rate for data center facilities is more problematic due to immaturity of the market; there are no indexes of projected returns and quantifying risk premia is difficult in the absence of market signals.
RICS Guidance notes sited in this report states that: “Several key factors influence the Market Value of data centers. Firstly, there are relatively small numbers of properties, thus the number of investment transactions is low. There is also a lack of a developed investment market, and there is limited evidence on yields and discount rates”. In the developed markets at the West, the Cap rate for data centers are between 5.5% and 7.5%. 
The lack of transactional evidence frequently means that the yield applied to a rental income, or the discount rate, growth rate and other assumptions used in a DCF are largely matters of judgment and may not be backed by evidence from the market. In making these assessments, the valuer is likely to take particular account of the factors that influence the strength and growth potential of the cash flow produced by the data center. These include:
• Strength of tenant covenant(s);
• Lease length(s);
• Lease terms, especially those relating to recovery of service costs and  
  maintenance/ upgrading expenses;
• Provision for rental growth, e.g. fixed uplifts or rent reviews; for multi-let 
  buildings, the diversity of income sources and lease termination dates; 
• Re-lettability, judged on whether the building and services remain up to 
  date and the location is still acceptable to the market.

Yields and/or discount rates can be compared with properties in other market sectors offering comparable cash flow characteristics. Comparison may also be useful with discount rates applied to non-property investments, in particular equities and bonds, which will allow the valuer to assess whether the investment characteristics of the income flow from the data center, particularly those relating to income security and growth, are being correctly priced.
For owner-occupied or vacant data centers, the valuation assumes vacant possession. The valuer should therefore make assumptions on the level and type of demand for the property in the light of which judgments can be made on rental level, time to achieve a letting and whether multi- or single-let occupation is likely. Answers to these questions will be influenced by the location of the property, as well as its size, layout and specification”. Where there are no tenants, and also the comparable rents are not readily available, it is imprudent to apply the DCF or Income capitalization methods of valuation because there are too many assumptions surrounding the rental levels, rental yields and even discount rates.

The prudent method to apply in this case is the Depreciated Replacement Cost (DRC). The following details are considered:

· Factors Influencing Data Center Costs

Location: The cost of land varies greatly depending on the region. For instance, land in urban areas is much pricier than in rural areas. Additionally, local regulations, taxes, and availability of skilled labor can impact costs.

Infrastructure: The infrastructure required includes electrical systems, HVAC systems, and security measures. This infrastructure ensures the data center operates efficiently and securely.

Core and Shell: This refers to the basic structure of the building, including the exterior walls, roof, and foundation. Costs can vary based on the materials used and the complexity of the design. 

Enterprise Requirements: Different businesses have different needs. Some might require high levels of redundancy and security, which can significantly increase costs.

·  Costs zones for a Data Center

Data center costs can be broken down into several categories:

Land: The cost of land typically dependent on site location.

Building Shell: Constructing the building shell, which includes the exterior structure, 

Electrical Systems: These are the most expensive components. Electrical systems include power distribution units (PDUs), uninterruptible power supplies (UPS), and backup generators.

HVAC Systems: Heating, ventilation, and air conditioning systems are crucial for maintaining the right temperature and humidity levels. 

Building Fit-Out: This involves making the space ready for use, including installing racks, security systems, and fire suppression systems. 

· Powered Shell and Data Center Improvements

Powered Shell: This is the basic structure with the necessary power infrastructure. The costs for a powered shell range from $105 to $235 per gross square foot (Kenya shillings 146,874-328,718 per m2). This includes land and building shell costs. The cost of establishing a data center can be expressed either in terms of rate per megawatt or rate per unit area (ft2 or m2). The following is an indication of costs around the world.









 Table 2: Average rates of Data Center Establishment per Megawatt or M2

	No
	Region
	Average/Megawatt
	Average/ m2

	1
	USA
	$ 9.5m
	$ 10,760

	2
	Europe 
	$ 14m
	$ 12,912

	3
	Asia-Pacific
	$ 12m
	$ 10,760

	4
	Latin America
	$ 10.4m
	$  11,000

	
	AVERAGE
	$ 11.475m
	$ 11,358

	
	*At  1$ to ksh.130
	Ksh.1,491,750,000
	Ksh, 1,476,540




Data Center Improvements: These bring the powered shell up to a fully operational state. Improvements include electrical systems, HVAC, fire suppression, and building fit-out. These costs range from $520  (Ksh.727,376/m2) to $900(Ksh.1,258,920/m2)  per gross square foot.

· Total Development Costs: Combining the powered shell and data center improvements, the total development costs can range from $1,250 to $2,200 per net rentable square foot..

Table 3: Percentage construction costs comparison

	No
	Cost Zone
	International %

	1
	Land and Building
	15-20

	2
	Electrical
	40-45

	3
	HVAC
	15-20

	4
	Building Fit-out
	20-25









Megawatt Costs: For a greenfield data center, the cost per megawatt typically ranges from $7 million to $12 million. This can vary based on the sophistication of the data center fit-out, especially for hyper-scales like cloud service providers.

4.   CONCLUSION

In conclusion, the method of valuation to be adopted by the valuer will depend on several factors, ranging from the location; nature of the facility ;it’s classification-in terms of tier standards or use ; available market data and more importantly the purpose of valuation. As the data center industry continues to grow in Kenya, the market will tend to develop some level of perfection producing data that can be used for comparison purposes in the valuation process. Otherwise as of now, reference to global data and practices is inevitable.






































ABREVIATIONS
		AI		Artificial Intelligence
		ANSI		American National Standards Institute
ASHRAE	American Society Of Heating, Refrigerating and Air   
                      Conditioning Engineers
BICSI		Building Industry Consulting services International
BMS		Building Management Services
CAC		Cold Aisle Containment
CAGR		Compound Annual Growth Rate
CPI		Consumer Price Index
DCF		Discounted Cash Flow
DCIM		Data Center Infrastructure Management
DRC		Depreciated Replacement Cost
EN 		European Standards
FLAP		Frankfurt London Amsterdam Paris
FM 		Factory Mutual
FRI		Full Rental and Insurance
GPU		Graphics Processing Unit
HIPAA	Health Insurance Portability and Accountability Act
HVAC		Heating, Ventilating and Air Conditioning
IT		Information Technology
ISO		International Organization for Standards
IVS		International Valuation Standards
MW		Megawatt
NFPA		National Fire Protection Association
PDU		Power Distribution Unit
PUE		Power Unit Efficiency
RICS		Royal Institute of Chartered Surveyors
SAS 		Statistical Analysis System
SLA		Service Level Agreement
TIA		Telecommunications Industry Association
TRE		Technical Real Estate
UPS		Uninterrupted Power Supply
USPAP	Uniform Standards of Professional Appraisal Practice
VOD		Voice On Demand
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