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In this Whitepaper

The build phase in fiber network deployment serves as the pivotal 

transition from high-level design to operational readiness. Effi-

cient management at this stage ensures timely rollouts, cost con-

trol, and long-term network performance. However, challenges 

such as tracking construction progress, managing interdependent 

workflows, aligning cross-functional teams, and maintaining data 

accuracy can stall deployments and inflate costs.

This whitepaper explores how digital tools – anchored by integrat-

ed network documentation – streamline the build process. By en-

abling real-time updates, unifying stakeholder access to accurate 

data, and reducing errors, these tools accelerate time to revenue 

while setting the foundation for scalable, resilient networks.
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Key Findings at a Glance

End-to-end visibility minimizes 
risk and rework

Digital documentation drives  
accuracy and speed

Integrated systems reduce  
operational silos

Real-time data enables faster decisions  
and improved performance

Smarter builds support cost efficiency  
and sustainability

Digital twin technology enhances  
control and agility
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The build phase is the point in a fiber rollout where the high-level 

design turns into physical reality. Construction of the network 

takes place, during which:

•	 Sites are prepared and routes are marked

•	 Trenches for underground installation are dug, and poles 
are erected for aerial installation

•	 Fiber is laid, whether blown or pulled through ducts, buried 
in the ground, or strung aerially

•	 Splicing at junction points or termination at designated 
locations is performed

•	 Supporting equipment is installed, such as the Optical 
Distribution Frames (ODFs) that are used in data centers or 
network nodes to organize fiber connections, access nodes 
and cabinets that house network electronics such as Optical 
Line Terminals (OLTs), and power and backup systems

Introduction: Why the Build Phase Matters

Build is the most resource-intensive phase of a fiber rollout. Any 

misstep here can ripple throughout the entire network lifecycle. 

Mistakes are not only costly and time-consuming to fix but can 

also degrade long-term network performance, reliability, flexi-

bility and ability to scale. Ensuring success in this phase requires 

meticulous planning, automated systems, and real-time network 

documentation to guide and align all stakeholders.
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During the build phase of a fiber network, operators face a host 

of challenges in the field. Deploying fiber often means dealing 

with difficult terrain, busy urban streets, or remote rural areas 

with limited infrastructure. In urban environments, crews might 

need to cut through pavement and navigate around existing 

utilities, while in rural regions, they may have to trench through 

rocky ground or under unmarked roads or agricultural land. Be-

yond geography, there are administrative hurdles such as obtain-

ing permits and rights-of-way, both of which can introduce sig-

nificant delays and costs. 

The Build Phase and Its Challenges

Coordinating multiple contractors and teams across different 

sites is inherently complex, and miscommunications or schedul-

ing conflicts can slow progress. The bottom line: the build phase 

is inherently high-risk and prone to delays and cost overruns if 

not managed with careful planning and accurate information.

Another major challenge in the build phase is maintaining quality 

and reliability. Fiber cables and components are delicate and 

must be installed correctly to avoid performance issues that 

require rework. Testing and inspection are necessary steps during 

the build: each splice should be tested (often with an OTDR, 

Optical Time Domain Reflectometer) to verify signal integrity, 

and any issues require immediate fixes. It’s easy to see how mis-

takes in the field, like an incorrect connection or a missed duct, 

can cascade into delays. Without robust processes and real-time 

documentation, crews may spend hours tracing a problem or 

even risk installing equipment incorrectly, only to rip it out later. 

The build phase, in summary, demands high coordination and 

precision amid challenging conditions.
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Cost pressures weigh heavily on fiber deployment projects. Build-

ing fiber networks is capital-intensive, often involving expen-

sive civil works such as trenching or directional boring. In North 

America the median cost of underground fiber deployment is 

about $16 per foot and the cost of aerial deployment is around 

$6.50 per foot.1 These costs climb further in dense urban areas 

or hard rock terrains. Every extra mile or unforeseen obstacle can 

significantly impact the budget. This economic reality forces op-

erators to optimize designs and avoid any unnecessary construc-

tion. Any rework due to survey errors or undocumented assets 

isn’t just a time delay, it’s a direct hit to the bottom line.

To manage costs, operators are increasingly adopting strategies 

that also align with sustainability goals. Fiber optic technolo-

gy is inherently more energy-efficient in operation than legacy 

copper-based networks. A passive optical fiber network uses 

minimal powered equipment in the field and can carry data over 

longer distances without amplification. The result is lower power 

consumption and fewer active electronics that draw electricity. 

Also contributing to reduction in carbon footprint is the consol-

idation of infrastructure, as more users can be served with one 

fiber distribution network. Moreover, fiber’s reliability means 

fewer truck rolls for repairs compared to copper, further cutting 

fuel usage and emissions. 

All these factors make fiber a more sustainable choice over its life 

cycle. Still, the act of deploying fiber – digging trenches, producing 

cable, hauling equipment – has an environmental cost. This puts 

emphasis on deploying smartly and efficiently. Every wasted foot 

of trench or idle crew time not only hurts the budget but also 

represents unnecessary carbon and material expenditure. 

In summary, cost and sustainability in fiber builds go hand in hand. 

Efficient deployments save money and reduce environmental im-

pact, creating a strong incentive for better planning, reuse of infra-

structure, and minimizing waste in the construction process.

Cost and Sustainability Considerations  
in Fiber Deployments

1 Fiber Deployment Annual Report 2023 6
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The Role of Network  
Documentation Before and 
During the Build

Before You Build 
Accurate network documentation is essential for a successful fiber build. 

Before construction even begins, thorough documentation of the network 

design and existing infrastructure assets provides the roadmap for the project. 

Without this, planning is speculative and risks costly errors and rework. 

Key documentation elements include:

•	 Topology diagrams showing physical and logical layouts

•	 Used and available capacity of both logical and physical assets and 
resources

•	 Connection records that identify how devices and services interact

•	 Operational documentation such as site surveys, maintenance logs, 
and troubleshooting guides
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Planners produce detailed cable routing plans, equipment speci-

fications, and splice diagrams that guide field teams. This design 

documentation ensures engineers, project managers, and con-

tractors are all on the same page about what’s being built. For 

example, knowing the exact routes and connection points in ad-

vance allows crews to prepare the right length of cable, appropri-

ate splice enclosures, and necessary hardware for each location. 

It also helps identify potential conflicts, like an existing utility 

line in the planned path, early on, when adjustments are easier 

and cheaper to make. 

Pre-build documentation enables cost-effective, faster, and more 

reliable network deployment. It enables the use of existing infra-

structure, e.g., utility poles, conduits, ducts, and helps avoid re-

dundant builds and minimizes new builds. As a result, unneces-

sary investments can be prevented. Leveraging existing network 

documentation also speeds up project timelines. Deployment is 

accelerated because regulatory approvals and permitting hap-

pen faster when you can identify available infrastructure. Less 

time is needed for ground surveys when you already have site 

surveys in your documentation, and redesigns can be eliminat-

ed. Furthermore, network documentation helps reduce risk and 

avoid costly errors. It prevents damage to existing underground 

or aerial infrastructure, reduces repair and rework, and ensures 

compliance with industry standards for fiber placement and net-

work security.

Existing documentation also enhances network performance 

and reliability. New fiber must be integrated with existing infra

structure to ensure seamless connectivity and optimal signal 

performance. Proper documentation ensures a smooth handoff 

between legacy systems and new fiber infrastructure. Further-

more, it improves resilience by helping engineers plan redundan-

cy routes to minimize service disruptions. Another way service 

disruptions can be avoided is by preventing accidental damage to 

existing fiber or telecom infrastructure, which can only be done 

with proper documentation. Failing to properly assess and docu

ment existing infrastructure can result in misaligned designs, 

higher risk of outages, and wasted capital.
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During Build

During the build, documentation continues to play a pivotal role 

as both a reference and record of progress. Field crews rely on 

up-to-date network maps and fiber assignment tables to ensure 

they are connecting the correct fibers to the correct ports and 

following the intended design. If an unexpected obstacle forces 

a deviation, such as a different route around an unmarked ob-

struction, crews with proper tools can update the documentation 

in real time – recording the change in route, new splice locations, 

or additional materials used. This ensures that as-built docu-

mentation stays accurate. Without this diligence, discrepancies 

can creep in. A fiber may end up routed to a different duct than 

originally planned, or an extra splice might be introduced but not 

logged. Such undocumented deviations can become problems 

later during testing or when the network is expanded. Imagine 

trying to troubleshoot a broken fiber only to find it was routed 

differently than your records indicate. Valuable time can be wasted 

just locating the issue. Maintaining documentation during 

construction enables immediate feedback and clarity.

The value of good documentation extends beyond avoiding 

errors; it actively improves efficiency and quality. Crews that have 

access to detailed, geo-referenced network diagrams can work 

faster and make more informed decisions on-site. For instance, 

a digital fiber map that shows every duct, handhole, and splice 

point on a GIS (geographic information system) allows a techni-

cian to quickly visualize where a cable should be and what it con-

nects to. They can zoom down to the level of individual strands 

and splice configurations to confirm that the right fibers are con-

nected at the right enclosure. This level of detail dramatically 

cuts down the risk of errors. It also speeds up troubleshooting. 

If a test shows a fault in a particular fiber, the documentation 

can immediately tell the team which route that fiber takes and 

through which splices, so they know exactly where to look. In es-

sence, you can’t manage what you don’t know. Having a current, 

detailed picture of the network is critical for managing the build 

and the network’s future operations. Treating network documen-

tation as a priority yields a smoother build with fewer surprises, 

and the hand-off to operations is seamless because the network 

“on paper” matches the network in the ground. 

Once the physical network is built, it is imperative to document 

all deployed assets (fiber cables, connections, nodes, etc.) of the 
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new service as an asset digital twin of the network. This centralized repository 

for documentation related to the FTTx network helps ensure network accuracy 

by preventing discrepancies between the planned verses actual deployment. 

Besides providing a reference for network engineers, IT teams and project man-

agers to ensure proper execution of the design, it also importantly serves as a 

reference for future operations and maintenance by making it easier to trouble

shoot, upgrade, and expand the network. It lays the groundwork for future 

maintenance and network evolution, and feeds into digital twins for long-term 

operational efficiency. It serves as a reference for network upgrades and repairs, 

and helps technicians quickly identify fault locations during network failures. 

Why Network Documentation is  
Essential in the Build Phase

•	 Guides construction teams with precise  
deployment instructions.

•	 Prevents material shortages by aligning  
inventory with project needs.

•	 Minimizes errors and costly rework by  
maintaining accurate records.

•	 Improves coordination between  
multiple teams.

The centralized FTTx documentation 
repository ensures network accuracy 
by preventing discrepancies between 
planned and actual deployments.
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Putting it All Together: Five Must-Haves for  
a Successful Fiber Build

To effectively manage the build phase of a fiber deployment, lead-

ing operators are leveraging a suite of digital tools. These tools 

help bridge the gap between planning and execution, ensuring 

that information flows freely and accurately. Below are the five 

essential tool categories for a faster, smoother fiber build-out: 

1.	 Network Planning and Design Software

Specialized fiber planning software allows engineers to design 

network routes and model capacity with far greater speed and 

accuracy than manual methods. Modern planning tools typical-

ly integrate GIS data, which means planners can digitally lay out 

fiber routes on real-world maps, automatically calculate distanc-

es, and even detect potential clashes with known utilities or ter-

rain features. Advanced software can suggest optimal routes 

and architectures based on algorithms, balancing cost and 

performance – for example, by comparing different fiber path 

options or splitter placements in an FTTH (fiber-to-the-home) 

design. By automating many resource-intensive design tasks, 

these tools drastically compress the planning timeline. A good 

planning platform lays a strong foundation, producing a design 

that is cost-effective, feasible, and construction ready. 

 

2.	 GIS Mapping and Asset Inventory Systems 

A GIS-based asset management system serves as the central 

source of truth for all network assets – both existing and 

planned. These systems provide a visual, map-driven interface 

to document where every fiber cable, conduit, pole, and splice 

enclosure is (or will be) located. During the design phase, they 

ensure that planners account for existing infrastructure, for ex-

ample, identifying an available duct or utility pole that can be 

reused, rather than building new. During construction, a GIS 

asset system helps track progress. As sections get built, they 
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are marked as live on the map. Crucially, these platforms let 

you attach data to each asset such as capacity (fiber count) for 

a fiber cable, its installation date, and so on. Having this infor-

mation handy in one place streamlines both construction and 

future maintenance. For example, if a crew is about to dig, they 

can query the system to see if spare ducts were installed on that 

street. Or if a fiber cut occurs, the inventory will show exactly 

which fiber strand, in which cable, serving which customers, is 

affected. By consolidating all plant records in one geo-referenced 

database, GIS-based tools eliminate data.  

3.	 Asset Digital Twin Technology 

A digital twin is a virtual replica of the physical network that 

mirrors its state in near real-time. For fiber deployments, a 

digital twin takes the GIS mapping a step further by incorporat-

ing live data about network status and linking it with operational 

processes. Think of it as an interactive, simulated model of the 

fiber plant. Using a digital twin, project managers can simulate 

different build sequences or identify potential bottlenecks before 

they happen. For instance, the twin can be used to virtually test 

if rerouting a segment will still meet design criteria, or to ensure 

that splicing plans won’t create any signal loss issues beyond 

acceptable limits. One powerful advantage of an asset digital 

twin is that it connects tasks with the status of network assets, 

keeping the build on track. For example, as soon as a new cable 

segment is laid and spliced, the twin’s status for that segment 

changes from “planned” to “actual,” and any dependent tasks are 

automatically triggered. This prevents scenarios where a team is 

waiting on another without clarity – the digital model provides 

instant visibility of what’s done and what isn’t. If a project lacks 

this network-wide visibility, it’s easy to lose process control 

between phases; conversely, an accurate digital twin helps avoid 
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those disconnects that cause delays and overruns. Additionally, 

digital twins can integrate with monitoring systems to show live 

traffic or signal performance on the virtual model. This means 

even during the build, you can start validating that the network 

will perform as expected. In essence, the digital twin acts as a 

real-time blueprint and health dashboard for the fiber network, 

from construction through operation, enabling data-driven ad-

justments and more agile project management. 

4.	 Integration Platforms and Data Exchange 

Fiber build-outs involve many different software tools and stake-

holders – design engineers, GIS specialists, field crew apps, inven-

tory databases, billing systems, and more. An integration plat-

form ties these disparate systems together so that data flows 

seamlessly from one stage to the next. This is often achieved 

through APIs (Application Programming Interfaces) that allow 

one application to share information with another. For example, 

an integration might connect the network planning software 

with the GIS inventory system so that when a planner finalizes 

a route in the design tool, the conduit and fiber routes are pub-

lished to the GIS map without any manual re-entry. Similarly, an 

integration can link field crew mobile apps to the central documen-

tation system – so when a technician marks a construction task 

as complete on a tablet, the status and any notes (like a change in 

equipment or route) can instantly update the project manage-

ment system and the digital twin. The goal of using integration 

platforms is to eliminate silos and the latency of human data trans-

fer. In the past, it was common for fiber builds to suffer because 

someone would manually take data from one system and input it 

into another, which is slow and error-prone. Now, with proper inte-

gration, the design, build, and documentation ecosystems act as 

one unified system. This streamlines workflows and ensures every-

one is working off the latest information. By embracing open data 

standards and integration, fiber operators can greatly enhance col-

laboration across departments and contractors. The result is fewer 

mistakes due to outdated information and a much faster handoff 

between planning, building, and operating the network. 

Fewer errors from outdated data 
and faster handoffs between plan-
ning, building, and operations.
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5.	 Build Management Tools 

It’s critical to connect field work to documentation. Large fiber 

projects can span multiple neighborhoods or towns, with doz-

ens of crew members and contractors working in parallel. Keep-

ing such projects on schedule and within budget requires robust 

project management, and modern software tools are tailored 

for this task. These tools provide live tracking of project metrics 

and often integrate with other systems. Critically, they rely on 

the network documentation system. For example, a construction 

management platform might show, in real time, how many miles 

of fiber have been laid this week versus the plan. Many solutions 

now offer live dashboards for milestone tracking, so managers 

can spot delays immediately and react. 

Resource management is a key feature. Digital tools help sched-

ule crews, equipment, and materials to the right place at the 

right time, avoiding downtime. Integration with inventory sys-

tems means that if a certain type of fiber cable is running low, 

the tool can alert managers before it becomes a supply-chain 

holdup. Communication features ensure that all stakeholders 

– engineers, field supervisors, contractors – are looking at the 

same project information and updates. The digital nature of 

these platforms provides single-click reporting, replacing the 

need for endless status meetings or spreadsheet updates. Im-

portantly, these tools also capture as-built information as tasks 

are completed. When a section is finished, the crews can upload 

photos of installations, results of fiber tests, and mark the job 

complete in the app, which then feeds into the permanent doc-

umentation. All of this means the entire construction process 

becomes more transparent and efficient. Projects that use in-

tegrated digital management have been shown to significant-

ly reduce delays and cost overruns. For instance, by centralizing 

project data and enabling real-time updates, teams can stay on 

schedule and immediately deal with any blockers. 

Digital project management tools act as the command center for 

fiber builds, tying together planning, field execution, and docu-

mentation into one coherent workflow.
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Bringing all these tools together yields a powerful effect: an integrated build 

management approach that is vastly more efficient than traditional methods. 

In a fully integrated digital environment, the plan, build, and verify stages of 

deployment are not isolated silos but a continuous flow of data. This has sev-

eral clear advantages. 

First, real-time visibility and tracking. Project managers can see exactly what 

is happening in the field as it happens – which routes are completed, which 

splices are done, which tests passed – all through live dashboards and maps. 

This transparency allows for proactive management; if a delay emerges, it’s 

visible and can be addressed before cascading further. Gone are the days of 

waiting for nightly reports or weekly meetings to know project status. 

Second, enhanced accuracy and reduced rework. With integrated systems, 

there is one source of truth for the network design and build data. When a 

change is made, it propagates everywhere. This dramatically cuts down on 

errors caused by version mismatch or lost information. For example, if a field 

Digital Advantages of 
Integrated Build Management
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crew finds that a planned route is blocked and they execute a 

minor reroute, that change can be entered in a field app which 

then updates the central plan, inventory, and notifications to 

relevant engineers. There is no separate “as-built” transcription 

weeks later – the build document is kept current in the moment. 

This means that by the time construction is finished, the digital 

documentation already matches the physical reality. The benefit 

is twofold: the operations team gets a clean handover, and any 

issues during construction are caught early. Integrated manage-

ment virtually eliminates the scenario of discovering discrepan-

cies at the end of the project that require crews to revisit sites. 

Finally, faster deployment and cost savings. When information 

flows freely and processes are automated, the overall build can 

be completed faster and with less waste. Coordination between 

teams becomes easier when everyone uses the same platform 

and data. Teams spend less time waiting or doing duplicate work. 

The efficiencies gained can be substantial. According to industry 

analysis, a combination of tactics like those above (automation, 

better coordination, integration of systems) can accelerate fiber 

deployment by up to 20% while lowering build costs by 15–25%.2 

These are huge gains in an industry where margins can be tight 

and speed to market provides a competitive edge. Faster deploy-

ment means network operators start generating revenue from 

customers sooner, and it minimizes the window in which com-

petitors can beat them to a market. Cost savings come not just 

from labor efficiency, but also from avoiding unnecessary materi-

als and preventing damage or redoing work. For instance, know-

ing exactly where to dig (and where not to dig) thanks to inte-

grated GIS and documentation prevents costly accidents.

In summary, the digital advantages of an integrated build ap-

proach manifest in speed, cost-efficiency, quality, and agility. Op-

erators leveraging these integrated tools and processes are able 

to roll out fiber networks more quickly and smoothly than those 

using fragmented, manual methods. The network documenta-

tion and management system essentially becomes the backbone 

supporting the physical fiber deployment – guiding it from a plan 

on paper to lit fiber in the ground with minimal friction. In an era 

of ambitious fiber rollout targets and tight resources, such inte-

gration isn’t just a nice-to-have; it’s rapidly becoming a baseline 

requirement for success.

2 The keys to deploying fiber networks faster and cheaper | McKinsey
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By adopting platforms like FNT Command, operators can 

meet market demands faster, reduce risk, and set the 

stage for long-term network excellence. At FNT Software, 

we understand the challenges that service providers face 

in managing fiber rollouts, and we have the expertise and 

solutions to make it easier. We connect these worlds not 

only through our technology but also by driving strategic 

partnerships that help break down operational silos and 

move the industry toward a future of seamlessly integrated 

digital twins. 

This connected approach enables better decision-making, 

greater agility, and a more intelligent, automated network 

lifecycle. Contact us directly to learn more about our services 

and how we can help.

Contact us

Conclusion: The Future of 
Efficient Fiber Network 
Deployment

Fiber infrastructure is critical to digital transformation. As 

demand for bandwidth increases, network operators must mod-

ernize their build processes. The financial and environmental 

benefits of optimized build management are substantial, includ-

ing cost reductions, faster service delivery, and minimized envi-

ronmental impact. By optimizing the entire process – from build-

ing to inventory transition – fiber network operators can enhance 

network performance and accelerate expansion. Adopting the 

right tools is imperative to achieve these objectives and meet the 

growing demand for high-speed connectivity.

A well-documented network is a high-performing network. 

Digital tools are not just helpful – they’re essential for modern 

fiber deployment.
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About FNT

FNT GmbH, headquartered in Ellwangen (Jagst), Germany, simplifies the 

management of highly complex digital infrastructures in companies and 

public authorities with its FNT Command Platform. With the cloud-enabled 

“software made in Germany”, IT, telecommunications and data center infra-

structures can be efficiently recorded as digital twins and documented across 

all levels from buildings to digital services. The software also offers open 

interfaces and numerous functions for planning, implementing and automat-

ing transformations and changes in an integrated manner. FNT’s custom-

ers include more than 500 companies and government agencies worldwide, 

including more than half of the DAX-40 listed corporations. FNT operates 

offices in several locations in Germany as well as in New York, Singapore 

and Timisoara and has an international partner system with market-leading 

IT service providers and system integrators.

FNT GmbH
IT-Campus 2–4

73479 Ellwangen, Germany

FNT Solutions Inc.
5 Penn Plaza, 23rd Floor, 

New York, NY 10001

Phone: +1 973 590 2627

E-Mail: info@fntsoftware.com

fntsoftware.com

© 2025 FNT GmbH. All rights reserved. Trademarks and product names are the property of FNT GmbH 
and may be protected by law. The content of this document is subject to copyright law. Changes, abridg-
ments, and additions require the prior written consent of FNT GmbH, Ellwangen, Germany. Reproduc-
tion is only permitted provided that this copyright notice is retained on the reproduced document. Any 
publication or translation requires the prior written consent of FNT GmbH, Ellwangen, Germany.
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