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THE STRATEGIC AND ECONOMIC VALUE OF ADOPTING HPE JUNIPER NETWORKING

1. Executive Summary

Al, cloud computing, and rapidly growing east-west traffic are driving a
fundamental transformation in enterprise and data center networking
architectures. Modern Al clusters, hyperscale cloud environments, and
distributed enterprise WANSs require dramatically higher throughput,
lower latency, and significantly improved operational efficiency
compared with legacy networking platforms. At the same time,
enterprises and service providers face increasing pressure to reduce
operational costs, lower power consumption, and meet corporate
sustainability objectives.

This whitepaper evaluates the economic and environmental benefits

of next generation HPE Juniper networking platforms across four
representative networking use cases, including greenfield Al data
center and DCI deployments as well as modernization of legacy regional
and large enterprise WAN environments. The analysis compares HPE
Al-Native routing and switching platforms against representative
competitive alternatives using a five-year Total Cost of Ownership
(TCO) model that includes hardware and software expenses, power,
cooling, space utilization, and annual maintenance costs.

The results demonstrate that HPE Juniper Networking platforms
deliver substantial advantages in operational efficiency, environmental
sustainability, and long-term economics. In greenfield DCI and Al data
center deployments, HPE solutions achieved approximately 63% lower
cumulative five-year TCO compared with competitive alternatives while
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simultaneously providing significantly higher throughput density and
lower watts-per-Gbps. In enterprise WAN modernization scenarios, HPE
platforms reduced cumulative operational expenses by more than 80%
while delivering rapid payback periods ranging from approximately 7 to
23 months and ROI values as high as 720%.

A major driver of these savings is the use of next generation HPE silicon
and highly optimized system architectures. Advanced silicon integration,
intelligent power management, higher throughput density, and reduced
discrete component requirements significantly lower environmental
operational expenses associated with power, cooling, and space. At the
same time, these technologies increase scalability, feature capacity, and
infrastructure efficiency.

The analysis also highlights the growing importance of sustainability

in network infrastructure design. Across all evaluated use cases, HPE
platforms demonstrated substantially lower carbon emissions and
environmental impact compared with legacy competitive solutions. As
Al and cloud workloads continue to accelerate bandwidth growth and
energy consumption, highly efficient networking platforms will become
increasingly critical for controlling operational costs and supporting
enterprise ESG initiatives.
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2. TCO Modeling Overview

This whitepaper evaluates four representative networking use cases
designed to reflect common enterprise and data center transformation
scenarios:

1. Use Case 1: Data Center Interconnect (Greenfield)

2. Use Case 2: Al Data Center Network (Greenfield)

3. Use Case 3: Upgrading a Legacy Regional Enterprise WAN

4. Use Case 4: Upgrading a Legacy Large Enterprise WAN

Use Case 1 and Use Case 2 compare new HPE routers and switches
against equivalent platforms from a leading competitor in greenfield
deployments. Use Cases 3 and 4 focus on the economic value of
replacing legacy enterprise WAN infrastructure with next generation
HPE routing platforms. The key driver of TCO savings is the fact that
newer platforms have had significant improvement over the past 5
years, resulting in a significant reduction of energy consumption and
OpEx. The analysis calculates operational savings, payback periods, and
ROl associated with these upgrades.

The TCO model evaluates both capital expenditures (CapEx) and
operational expenditures (OpEx) over a five-year period. Capital
expenditures are based on discounted hardware and software

pricing using representative market pricing assumptions. Operational
expenditures include the following environmental and operational cost
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categories:
e Power consumption
e Cooling requirements
» Data center space utilization
e Annual hardware and software maintenance and support

The model does not include network traffic or user growth assumptions
during the five-year analysis period, allowing the comparison to focus
directly on platform efficiency and operational economics.

Each of the use cases in this paper are modeled by leveraging HPE
Juniper Validated Designs (JVDs). JVDs help users design and deploy
optimal networking solutions in all network domains across the portfolio.
Rigorously tested to validate performance, stability, and scalability, JVDs
allow operators to more confidently set performance expectations and
ensure faster, more reliable deployments. Based on common customer
use cases, JVDs minimize risk and make it easy to quickly implement
resilient, reliable, and scalable Al-Native Networking solutions.
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3. Drivers of TCO Savings

A key driver of lower environmental OpEx in next generation HPE
networking platforms is the combination of highly optimized silicon
design and more efficient system architectures. Modern routing silicon
is designed specifically for different network roles and use cases

using advanced process nodes, intelligent clock gating, and highly
integrated packet processing pipelines that minimize wasted power
consumption while maximizing throughput density. This enables
significantly lower watts-per-Gbps compared with legacy architectures
while simultaneously increasing overall forwarding capacity and
feature scale. Advanced silicon integration also reduces the number of
discrete components required within the system, lowering both power
and cooling requirements while improving long-term reliability and
investment protection. In addition, modern platforms support advanced
power observability and dynamic power management capabilities that
can disable unused components and optimize energy utilization in

real time through open APIs and controller integration. The result is a
networking architecture that delivers dramatically lower environmental
operating expenses through reduced power, cooling, and space
requirements while also increasing network scalability and lowering
CapEx by enabling higher throughput density and fewer required
systems.
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4. Use Case 1: Data Center Interconnect

(Greenfield)

Al clusters, hyperscale cloud environments, and neocloud providers are
driving unprecedented growth in DCI bandwidth requirements. These
environments require extremely high throughput, low latency, and highly
scalable routing architectures capable of supporting rapidly expanding
east-west traffic flows between data centers.

This use case evaluates a greenfield DCI deployment consisting of two
DCl routers per data center. Two alternative next generation routing
architectures are compared:
e Four HPE PTX10002 routers delivering a combined throughput of
115.2 Tbps
o Four competitive routers delivering a combined throughput of
76.8 Tbps

The architecture modeled reflects a modern leaf-spine DCI design
optimized for large-scale Al and cloud interconnect environments.
The HPE PTX10002 platform provides significantly higher aggregate
throughput while also reducing operational overhead associated with
power, cooling, and space utilization.

Use Case 1 Results

The analysis shows that the HPE PTX10002 solution delivers
approximately 63% lower five-year TCO compared with the competing
next generation routing platform.
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The cumulative TCO analysis demonstrates a widening operational

cost advantage over time as lower environmental expenses compound
across the five-year period. The charts included in the analysis illustrate
substantially lower cumulative operational expenses for the HPE
deployment across all years of the model. In addition, the HPE solution
demonstrates significantly lower power and cooling requirements per
Gbps delivered. More importantly, the cost of hardware and software
maintenance in the legacy network is very high and dramatically
reduced in the new HPE network.

Use Case 1: DCI Competitor 1 HPE Juniper Networking HPE Savings
Cumulative CapEx $3,027,686 $1,112.095 63%
Cumulative OpEX $1,653,763 $619,661 63%
Cumulative TCO $4,681,449 $1,731,756 63%
Cumulative Tons CO, 182.62 76.47 58%
Total Gbps 76,800 115,200
Use Case 1: DCI Competitor 1 HPE Juniper Networking HPE Savings
CapEx/Gbps $7.88 $1.93 76%
OpEx/Gbps $4.31 $1.08 75%
Watts/Gbps 0.10 0.03 72%

Figure 1: 5-Year Cumulative TCO Results
Annual OpEx Competitor 1 HPE Juniper Networking Savings
Power $16,831 $7048 58%
Cooling $9,425 $3,947 58%
Space $1,728 $1,728 0%
HW & SW Maintenance $302,769 $111,210 63%

Figure 2: Annual OpEx Breakdown
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Environmental Operational Expense

Environmental operational expense comparisons further highlight the
efficiency advantages of the HPE platform. Power and cooling costs are
dramatically reduced relative to the competitive solution, while space
utilization is also lower. This efficiency becomes increasingly valuable as
Al-driven workloads continue to scale bandwidth demands in modern
DCI environments.

The sustainability benefits are also significant. The carbon footprint
analysis included in the model demonstrates substantially lower CO,
emissions for the HPE deployment over the five-year evaluation period.
Lower energy consumption directly reduces both operating costs and
environmental impact, supporting enterprise sustainability initiatives and
ESG objectives.
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Annual Environmental OpEx Expense
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Figure 4: Annual OpEx Breakdown

Carbon Footprint (Tons CO,)
200

180
160
140

120

100

80

[§)

4

- ol 1l B
.,

Year 1 Year 2 Year 3 Year 4 Year 5

o

o

o

B HPE Juniper Networking B Competitor 1

Figure 5: 5-Year Cumulatvie Carbon
Footprint

10 ACG RESEARCH REPORT



ACGCC.COM

THE STRATEGIC AND ECONOMIC VALUE OF ADOPTING HPE JUNIPER NETWORKING

4. Use Case 2: Al Data Center Network

(Greenfield)

"

Al data centers are creating a new generation of high-performance
Data Center Network requirements driven by large-scale GPU clusters,
east-west traffic growth, and extremely bandwidth-intensive Al
training workloads. These Al fabrics require switching architectures
capable of delivering ultra-high throughput with low latency while
minimizing operational costs associated with power, cooling, and space
consumption.

In this use case, we evaluate a greenfield Al data center network
deployment comparing next generation HPE networking platforms
against a leading competitor. The analysis focuses on five-year
cumulative TCO, environmental operational expenses, and sustainability
metrics including carbon emissions.

The model assumes a new Al data center deployment using modern
high-capacity Ethernet switching infrastructure optimized for Al
workloads and cloud-scale traffic patterns. In this east-west data center
network we assume:

e 50 Leaf switches (HPE Juniper QFX)

» 10 Spine routers (HPE Juniper PTX)

e 2 DCI routers (HPE Juniper PTX)
We use a similar network configuration for a leading competitor.

As with the other use cases in this study, the TCO analysis includes:
o CapEx (HW & SW)
e Power consumption
e Cooling expenses
e Space utilization
e Annual hardware and software maintenance
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The analysis is based on a five-year operational model and does not
include traffic growth assumptions during the evaluation period.

Use Case 2 Results

The results demonstrate substantial operational and economic
advantages for the HPE networking solution compared with the
competitive alternative.

The cumulative five-year TCO analysis shows that the HPE Al data
center Network solution delivers approximately 63% lower cumulative
TCO than the competitor solution over the evaluation period. The charts
demonstrate that the operational savings continue to expand over time
due to significantly lower environmental operating costs.

The HPE solution maintains cumulative TCO below approximately
$4.5 million over five years, while the competing solution exceeds
approximately $11 million during the same period. The operational
savings are driven primarily by substantially lower power and cooling
requirements.

Competitor 1 HPE Juniper Networking HPE Savings
$10,380,071 $3,821,048 63%
$759,955 $372,064 51%
$11,140,026 $4,193113 62%

993 453 54%
338,400 453,600

Competitor 1 HPE Juniper Networking HPE Savings
$6.13 $1.68 73%

$0.45 $0.16 63%

012 0.04 66%

ACG RESEARCH REPORT



ACGCC.COM THE STRATEGIC AND ECONOMIC VALUE OF ADOPTING HPE JUNIPER NETWORKING

Annual OpEx Competitor 1 HPE Juniper Networking HPE Savings
Power $91,501 $41,771 $91,501
Cooling $51,240 $23,392 $51,240
Space $9,250 $9,250 $9,250

HW & SW Maintenance $1,038,007 $382,105 $1,038,007

Figure 7: Annual OpEx Breakdown
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Figure 8: 5-Year Cumulative TCO
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Environmental Operational Expense

Environmental operational expenses are one of the most important
factors in Al infrastructure economics because Al clusters consume
extremely large amounts of power and generate significant cooling
requirements. The analysis demonstrates that the HPE solution delivers
major reductions in all environmental expense categories.

Power expenses for the competitor platform are more than double

the HPE solution. Cooling expenses are also dramatically higher for

the competitive deployment due to increased heat generation and
lower overall efficiency. Space utilization costs are lower for the HPE
architecture as well, reflecting greater throughput density and improved
infrastructure efficiency.

The environmental OpEx charts show that the largest operational
savings are achieved in the following areas:

e Power consumption

e Cooling infrastructure requirements

» Data center space utilization

These savings become increasingly important as Al data centers
continue to scale toward larger GPU clusters and higher-speed Ethernet
fabrics.

Sustainability and Carbon Reduction Benefits

In addition to operational savings, the HPE solution also provides
significant sustainability benefits. The carbon footprint analysis
demonstrates substantially lower cumulative CO, emissions across the
five-year evaluation period.

The HPE deployment generates less than half the carbon emissions of
the competing architecture over five years. By Year 5, the competitive
deployment approaches approximately 1,000 tons of cumulative CO,
emissions, while the HPE solution remains below approximately 500
tons.
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This reduction is driven primarily by lower power consumption and
improved cooling efficiency. As enterprises and cloud providers place
increasing focus on ESG initiatives and sustainability goals, reducing
the environmental impact of Al infrastructure is becoming a strategic
requirement in addition to an operational cost consideration.

Annual Environmental OpEx
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Figure 9: Annual OpEx Breakdown
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Carbon Footprint (Tons CO,)
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Figure 10: 5-Year Cumulatvie Carbon
Footprint

Summary of Use Case 2

The Use Case 2 analysis demonstrates that next generation HPE
networking platforms are highly optimized for Al data center network
deployments. The HPE architecture delivers significant advantages in:

* Five-year cumulative TCO

* Environmental operational expenses

o Power and cooling efficiency

e Infrastructure density

o Carbon footprint reduction

As Al workloads continue to drive exponential increases in bandwidth
demand and power consumption, highly efficient networking
architectures will become essential for controlling both operational
costs and environmental impact. The results show that HPE networking
platforms can deliver substantial long-term financial and sustainability
benefits for next generation Al data center deployments.
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5. Use Case 3: Upgrading a legacy regional
enterprise WAN

Router
HPE MX301
Competitor 1

Competitor 2

Figure 11: Total Network Throughput
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Many regional enterprise WANs continue to operate using older routing
platforms that consume excessive power, require significant cooling
capacity, and incur high maintenance expenses. As organizations
modernize branch connectivity and cloud access, upgrading these
legacy environments presents a compelling operational and financial
opportunity.

This use case evaluates a regional enterprise WAN consisting of six sites
with two routers deployed at each site. The modernized network uses
twelve HPE MX301 routers and compares them against representative
legacy routing platforms from two leading competitors. The legacy
platform selected for Competitor 1 requires 24 routers to provide the
same total throughput as the HPE network with 12 routers. The total
throughput of each network is in the table below:

Total Network Throughput
19.2 Thps
19.2 Tbps

18 Thps

The objective of the analysis is to quantify the operational savings,
payback period, and ROI associated with replacing legacy infrastructure
with next generation HPE routing technology.
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Use Case 3 Results

The results demonstrate that the HPE MX301 solution delivers
approximately 85% lower five-year cumulative operational expenses
compared with both competitive legacy environments.

The environmental operational expense analysis shows major
reductions in power, cooling, and space requirements. These savings
are particularly important for distributed enterprise environments where
branch and regional sites often operate under constrained power and
space conditions. More importantly, the cost of hardware and software
maintenance in the legacy network is very high and dramatically
reduced in the new HPE network.

The carbon emissions analysis also demonstrates meaningful
sustainability improvements. Over the five-year evaluation period, the
HPE solution substantially reduces cumulative CO, emissions compared
with both competitive alternatives. These reductions contribute directly
to lower operating expenses while helping enterprises meet corporate
sustainability goals.

Competitor 1 Competitor 2 HPE Juniper Competitor 1 Competitor 2
Networking Savings Savings

$1,697,214 $1,628,977 $161199 91% 90%

539.29 359.53 85.60 84% 76%

19,200 18,000 19,200

Competitor 1 Competitor 2 HPE Juniper Competitor 1 Competitor 2
Networking Savings Savings

$17.68 $1810 $168 91% 91%

118 0.84 019 84% 78%

Figure 12: 5-Year Cumulative TCO

Results
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Annual OpEx Competitor 1 Competitor 2 HPE Juniper Networking
Power $49,703 $33,135 $7,889

Cooling $27834 $18,556 $4,418

Space $10,368 $5,184 $1,200

HW & SW Maintenance $251,538 $268,920 $18,732

Figure 13: Annual OpEx Breakdown

Annual Environmental OpEx Expense

$50,000
$40,000
$30,000
$20,000
$10,000 I
$ [ ] [ — . [
Power Cooling Space
B HPE Juniper Networking B Competitor 1 E Competitor 2

Figure 14: Annual OpEx Breakdown
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Figure 15: 5-Year Cumulatvie Carbon
Footprint
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Use Case 3 Payback and ROI

The upgrade economics for the regional enterprise WAN are highly
favorable. The analysis shows payback periods of approximately 7
months for replacement of a competitor 1 legacy network 8 months for
a competitor 2 legacy network. ROI values reach up to 720% over the
five-year evaluation period.

These results demonstrate that operational savings alone can rapidly
justify infrastructure modernization initiatives. Reduced energy
consumption, lower maintenance costs, and improved operational
efficiency collectively create a compelling business case for migration to
next generation HPE routing platforms.

Replacement of Competitor 1 Routers with new HPE Routers

Year 1 Year 2 Year 3 Year 4 Year 5
HPE Investment $187,322 $- $- $- $-
Competitor 1 OpEx $339,443 $339,443 $339,443 $339,443 $339,443
HPE OpEx $32,240 $32,240 $32,240 $32,240 $32,240
Savings $307,203 $307,203 $307,203 $307,203 $307,203
Cumulative Cash Flow $(119,881) $(427084) $(734,287) $(1,041,490) $(1,348,694)

Figure 16: Replacement of Competitor 1
Routers with New HPE Routers

Replacement of Competitor 2 Routers with new HPE Routers

Year1 Year 2 Year 3 Year 4 Year 5
HPE Investment $187,322 $- $- $- $-
Competitor 2 OpEx $325,795 $325,795 $325,795 $325,795 $325,795
HPE OpEx $32,240 $32,240 $32,240 $32,240 $32,240
Savings $293,556 $293,556 $293,556 $293,556 $293,556
Cumulative Cash Flow $(106,233) $(399,789) $(693,345) $(986,900) $(1,280,456)

Figure 17: Replacement of Competitor 2
Routers with New HPE Routers
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5. Use Case 4: Upgrading a legacy large
enterprise WAN

Large global enterprise WANs face even greater operational complexity
and environmental costs due to the scale of deployed infrastructure.
Legacy networks often include large numbers of core and edge routers
distributed across regional and international sites, creating significant
ongoing power, cooling, and maintenance expenses.

This use case evaluates a large international enterprise WAN
environment consisting of:

e 16 core routers

e 120 edge routers

The modernized HPE architecture uses HPE PTX10002 core routers
combined with MX304 edge routers. The analysis compares this
solution against a legacy WAN deployment using routers from a leading
vendor.

Use Case 4 Results

The HPE PTX10002 and MX304 architecture delivers approximately
82% lower five-year cumulative operational expenses compared with
the competitive legacy environment.

The operational savings are driven primarily by reduced hardware and
software maintenance expenses as well as dramatic reductions in
power and cooling requirements across the large-scale deployment.
Environmental operating expenses are significantly lower across all
modeled years, demonstrating the long-term efficiency advantages of
the HPE architecture.
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The carbon footprint analysis also highlights substantial sustainability
benefits. Over the five-year period, cumulative CO, emissions are
reduced significantly relative to the competitive deployment. These
improvements become increasingly important for enterprises operating
large global infrastructure footprints where energy efficiency and
sustainability are becoming strategic priorities.

Power
Cooling

Space

HW & SW Maintenance

Figure 18: Annual OpEx Breakdown
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Competitor 1 HPE Juniper Networking Savings
$1,070,416 $193,027 82%
$599,433 $108,095 82%
$150,336 $58,752 61%
$12,126,7809 $2,151,625 82%

Annual Environmental OpEx

Cooling Space
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Figure 19: Annual OpEx Breakdown
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Figure 21: 5-Year Cumulative TCO
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Competitor 1
$69,734,829
4,797.48

512,000
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$27.24

0.39

ACG RESEARCH REPORT

Carbon Footprint (Tons CO,)

B Competitor 1

HPE Juniper Networking

$12,557,498
2,094.38

460,800

HPE Juniper Networking

$5.45

0.03

Year 5

HPE Savings
82%

56%

HPE Savings
80%

93%



ACGCC.COM THE STRATEGIC AND ECONOMIC VALUE OF ADOPTING HPE JUNIPER NETWORKING

Use Case 4 Payback and ROI

The economic analysis demonstrates rapid financial returns for
modernization of large enterprise WAN environments. The model shows
payback periods of 22.6 months. The ROl is 166% over five years.

These findings indicate that upgrading legacy WAN infrastructure can
produce substantial operational savings while simultaneously improving
performance scalability, sustainability, and network efficiency.

Replacement of Competitor 1 Routers with new HPE Routers

Year 1 Year 2 Year 3 Year 4 Year 5
HPE Investment $21,516,251 $ - $- $- $-
Competitor 1 OpEx $13,946,966 $13,946,966 $13,946,966 $13,946,966 $13,946,966
HPE OpEx $2,511,500 $2,511,500 $2,511,500 $2,511,500 $2,511,500
Savings $11,435,466 $11,435,466 $11,435,466 $11,435,466 $11,435,466
Cumulative Cash Flow $10,080,785 $(1,354,681) $(12,790,147) $(24,225,613) $(35,661,079)

Figure 22: Replacement of Competitor 1

Routers with New HPE Routers
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7. Conclusion

25

The networking industry is entering a new era defined by Al-driven
traffic growth, cloud-scale architectures, and rapidly increasing
bandwidth demands. These changes are forcing enterprises, cloud
providers, and service providers to rethink the economics and
sustainability of their network infrastructure investments.

The analysis presented in this whitepaper demonstrates that next
generation HPE networking platforms provide significant advantages

in operational efficiency, scalability, and sustainability across both
greenfield and brownfield deployment scenarios. In Al data center and
DCI environments, HPE solutions deliver dramatically lower five-year
TCO while simultaneously increasing throughput capacity and reducing
environmental operational expenses. In enterprise WAN modernization
use cases, HPE platforms provide compelling financial returns through
major reductions in maintenance, power, cooling, and space costs while
enabling rapid payback periods and strong ROI.

A key finding of this study is that operational efficiency is increasingly
becoming a primary driver of network economics. Modern HPE silicon
and system architectures achieve significantly lower watts-per-Gbps,
higher throughput density, and improved infrastructure utilization
compared with legacy alternatives. These efficiencies not only reduce
operational costs but also lower carbon emissions and environmental
impact, helping organizations meet growing sustainability and ESG
requirements.
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As Al infrastructure continues to scale and enterprise networks evolve
toward higher-speed Ethernet and cloud-centric architectures, power
efficiency, cooling optimization, and infrastructure density will become
critical design considerations. Organizations that modernize their
networks using highly efficient next generation platforms can realize
substantial long-term financial and operational benefits while improving
scalability and sustainability.

The results of this study show that HPE networking platforms are well
positioned to support the next generation of Al data center, cloud
interconnect, and enterprise WAN infrastructure with a combination
of lower TCO, lower environmental operational expenses, improved
scalability, and reduced carbon footprint.
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