
Fiber or Copper
Which Costs More?

Daniel Harman
Aug 2006



LAN Infrastructure Choices

• Hierarchical Star (Traditional)

• Centralized Fiber (Fiber to the Desk)

• FTTE (Fiber to the Telecom Enclosure)



Why Compare Costs?

Demonstrate that fiber-based networks are cost-
competitive today with hierarchical star UTP copper 
networks.
Design networks using widely available and cost-
effective fiber electronic equipment.
Show practical networks incorporating new 
standardized architectures that take advantage of 
fiber’s inherent capabilities such as Centralized Cabling 
and Fiber-to-the-Telecom Enclosure (FTTE).
Bring network designers and end users up-to-date on 
advances in enterprise network fiber technology.



Market Changes

Opto-electronics components cost less before:
– Still higher than copper components, but electronics 

component costs declining leading to significant 
reduction in complete fiber network.

“Tier One” suppliers now offering fiber workgroup 
switches.
Non-blocking fiber architectures facilitate converged 
networks.
New categories of UTP copper are more complex, more 
expensive, and require larger pathways & spaces.
FTTE now a ratified TIA standard.

– TIA/EIA-569-B and TIA/EIA-568-B.1, Addendum 5



Convergence

• Convergence is paramount in most users’ minds 
today.

- Voice, Video and Data.

• Advanced fiber LANs make non-blocking architecture 
easier.

- Non-blocking = never more user traffic than can be 
handled by upstream backbones.
- Even small time delays in the transmission of video and 
data can impact network performance.
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What is the
Fiber Optics LAN Section (FOLS)?

Founded in 1993 as a Section of the TIA’s Fiber Optics 
Division.
Mission: to educate system designers, architects, 
consultants, engineers, contractors, end users and the 
media about the technical advantages that optical 
transmission brings to customer-owned networks. 
FOLS also stimulates the development of new fiber 
standards and the promotion of optical-based 
applications in customer-owned networks.



FOLS Members include:

3M
ADC
Berk-Tek, a Nexans 
Company
Corning
Corning Cable Systems
Leviton Voice & Data
OFS

Ortronics/Legrand
Panduit
Sumitomo Electric 
Lightwave
TTelectronics / OPTEK
Tyco



FOLS 3rd Generation Cost Model
Compares LAN Architectures

Launched in June 2005.
Tool that compares installed first costs of all-fiber and 
UTP/fiber architectures.
Allows users to model their own costs.
Developed by a team of FOLS members, many from 
companies that sell both fiber & copper. 
FREE to download and use from www.fols.org
(registration required)



Comparing Choices

• Hierarchical Star (Traditional)

• Centralized Fiber (Fiber to the Desk)

• FTTE (Fiber to the Telecom Enclosure)



Hierarchical Star

“Traditional” architecture.
Fiber in the riser, Cat 6 UTP in the 
horizontal.
6’x10’ TR on each floor.
Cooling required for each TR – Approx. 
$10K.
Typically have 1 Gbps fiber uplink feeding 
24-48 100 Mbps ports.

** ER = Main Equipment Room
** TR = Telecom Room



Floors 1-7 Typical

Main Equipment Room (ER)

Telecom Room (TR)

Workstation, Telephone
 or other IP Device

Workstation, Telephone
or other IP Device

with 10/100TX NIC Cat6 Patch Cord, 3m length

Assumptions - Minimum
Requirements
8 Floors with Active End User Ports
54 Active End User Ports per Floor
1 Gigabit Uplink per 12 100Fx/TX Switch Ports
   (ie. 2 Gigabit Uplinks per 24 Port Switch)
1 Gigabit Server Port per 48 End Users

Core-Class Switch with 1000BaseSX
Backbone Ports and 1000BaseTX Server
Ports

Cat6 Patch Cords
3m length

Workgroup Switches 24 Port
10/100TX + 2 1000BaseSX

GBIC

Fiber Patch Cords 3m Length
LC to MTRJ

Fiber Patch Panels with SFF, LC Jack
or Plug Assy’s

12 Strand Fiber
Riser Cable
30m length

Cat6 Cables
50m length typical

2 Port Faceplate
with 2 Cat6 Jacks Cat6 Patch Panels

Fiber Patch Cords
LC to SC 3m length

Fiber Patch Panels with SFF, LC
Jack or Plug Assy’s
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Centralized Fiber

Fiber to the desktop.
Electronics centralized in single ER.
TR is 1/10th the size. No cooling or 
conditioned power required!
More secure network.
Simplified maintenance.
Electronics more expensive.

** ER = Main Equipment Room
** TR = Telecom Room





Fiber to the Telecom
Enclosure

Brings fiber to the office environment, closer 
to end-user.
Final span can be fiber, UTP or wireless.
TE has minimal cooling requirement and can 
use low cost mini-switches.
Completely non-blocking in low density 
configuration, only 20% in high-density.
Highly flexible for moves, adds & changes.





View of Cost Model Spreadsheet



Customizing the Model

FOLS encourages all 
users to input their own 
data into the model.
Representative pricing 
used for examples is 
average pricing taken 
from PEPPM and other 
industry. databases
FOLS looked at a 
minimum of three options 
for each component.



First Results Centralized Fiber

Centralized fiber architecture is within 5% of 
legacy hierarchical star copper architecture

- Essentially at cost parity – will depend on your 
building and component prices.

- Fiber components are still more expensive (but 
not as much as people think), but system cost 
extremely close to copper.

- In new builds (and some existing installs), TR can 
be made much smaller, allowing space to be 
reallocated.

- More secure network that is easier to maintain.
- Total system installed first cost only $13,968 

more for all-fiber network.



First Results FTTE

FTTE Low Density is 30-42% less expensive
than hierarchical star

- Extends fiber closer to the end user.
- Takes advantage of fiber’s long-distance 

capabilities.
- Facilitates moves, adds & changes.
- 100% non-blocking architecture, allows highest 

workstation performance.
- Total system cost $85,835-$117,702 lower than 

hierarchical star architecture.



Conclusion

Users no longer need to rely on hearsay and 
dated information to make infrastructure 
decisions.
The cost model provides the opportunity to 
compare network infrastructure choices for 
your network.
New standards-compliant LAN architectures 
offer performance and price advantages
Now is a good time to consider fiber!



Daniel Harman

This presentation includes material generated by members of FOLS
and in particular Gary Cawley, former FOLS chair


