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Executive summary

In today’s crowded ecommerce market, speed is everything. Faster sites mean better search visibility,
lower ad costs, and higher conversions. Traditional content delivery networks (CDNs) have long done
the job for static content. But Al crawlers and agents expect real-time responses, so they start to
stumble when it comes to dynamic pieces like personalized product pages or live inventory updates.

By pushing data closer to users around the world, Akamai’s distributed cloud platform makes dynamic
content just as fast and reliable as static content. The result is smooth integration with existing systems,
faster pages, stronger search engine optimization (SEO), and leaner search engine marketing (SEM)
spend — all without a heavy lift from your teams. This evolution builds on the strengths of traditional
CDNs, extending their reach to the dynamic workloads and long-tail pages that caching alone

can’t support.

Application latency, or delays in loading web and mobile experiences, can have a big (and unfavorable)
impact on user engagement and marketing metrics — particularly with dynamic content that requires
real-time data processing from distant servers. For marketers in retail, those extra seconds aren’t just an
annoyance. They’re a business risk. Slow-loading pages lead to higher bounce rates, lost conversions,
and diminished returns on marketing investments.

In fact, research shows that 53% of mobile visitors leave a page that takes longer than three seconds to
load, and the bounce likelihood increases by 123% as load time stretches from 1to 10 seconds.

Lag can also directly influence user engagement. Typically, pages that load in less than 2.5 seconds
retain more visitors, boosting metrics like time on site and purchase completion. This white paper
explores the critical links between latency, SEO, and SEM, demonstrating how edge native architectures
can transform retail outcomes.
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The connection between latency
and search performance

Search engines reward sites that load quickly and penalize those that don’t. For retailers, that makes
latency a direct threat to both organic and paid search performance.

Google’s Core Web Vitals — the established standard for performance measurement — prioritize the
following key metrics:

Largest contentful paint (LCP): How fast the main content loads
Cumulative layout shift (CLS): How stable the page looks as it loads
Interaction to next paint (INP): How responsive the site feels when a user tries to interact

These metrics directly influence revenue potential. Amazon found that every 100 milliseconds of latency
costs them 1% in sales, while Walmart saw a 2% increase in conversions for every 1-second improvement

in load time.

High latency drags these metrics down, leading to slower pages and weaker rankings. It also causes

web crawlers to index fewer pages and exclude long-tail product pages, which can result in shoppers
seeing outdated price and product information, missed organic traffic opportunities, and lost revenue —
especially for retailers with vast catalogs.

The ability to serve dynamic content quickly and locally is becoming even more important with the rise
of Al crawlers and search agents. Modern search now includes Al overviews, multimodal queries, and
conversational assistants that summarize and surface results across multiple touchpoints. Sites that
serve dynamic content quickly and locally, including long-tail product and availability pages, make it
easier for these systems to discover, evaluate, and keep fresher information in circulation.

akamai.com | 3


https://www.forbes.com/sites/steveolenski/2016/11/10/why-brands-are-fighting-over-milliseconds/
https://www.catchpoint.com/statistics
https://www.akamai.com/

@kamai

In paid search, page speed is just as critical. Google Ads uses landing page performance as part of its
Quiality Score, which directly affects both ad placement and cost per click (CPC). Faster pages earn
higher scores, lowering CPC while improving ad relevance and click-through rates.

When latency is high, however, search visibility and ad performance suffer. Slow pages increase bounce
rates, signaling poor user experience to search engines and reducing quality scores in paid campaigns.
Over time, this leads to higher ad costs, lower organic rankings, and fewer conversions — all symptoms
of an experience that fails to keep users engaged.

The impact is measurable. In one ecommerce scenario, a large global retailer with a massive online
catalog shifted dynamic elements to edge delivery. Akamai Early Hints reduced LCP by 50 milliseconds
and drove more than 90% offload for static assets — improvements that support industry findings that
a100-millisecond gain in load time can lift conversions by 8.4%. These gains also aligned with what
marketing teams observed: lower bounce rates, stronger Quality Scores, and more efficient SEM
spending during peak campaigns.
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Where retailers hit performance
roadblocks

Retail ecommerce sites face a unique set of latency challenges that go well beyond static pages.
Nondynamic content is relatively straightforward to optimize, but dynamic elements, such as
personalized recommendations, real-time inventory checks, or campaign-specific landing pages, are far
more demanding and require techniques that CDNs alone can’t accomplish.

These features depend on data that often has to travel long distances from centralized servers that may
already be under heavy load, leading to a slowdown in response times. During peak events like Black
Friday, even small delays can cause a ripple effect that leaves shoppers frustrated and sends bounce
rates up.

It’s a delicate balance: The very elements that drive engagement and conversions are also the ones most
vulnerable to latency.

Common issues include:

» Technical bottlenecks: Slow server response times, render-blocking resources like JavaScript,
unoptimized images, and non-cached pages increase load times, reducing user retention.

= Marketing-related bottlenecks: Tag managers, third-party analytics scripts, and A/B testing tools
add processing overhead, exacerbating delays in dynamic content delivery.

= Architectural bottlenecks: Dynamic services — such as personalized recommendations or inventory
checks — rely on distant cloud data, bypassing caching and causing latency.

= Limitations of traditional CDNs: CDNs remain effective for static content, but typically cover only
about 20% of a retail site. That leaves dynamic components exposed to delays that centralized cloud

services can’t fix.

Data replication challenges: To achieve low-latency access, data must be replicated worldwide, with
local copies stored near users and crawlers. However, integrating with existing systems while ensuring
consistency and maintaining performance can be technically challenging and may reduce ROI.
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How Akamai solves these
challenges

Akamai’s distributed cloud addresses these bottlenecks in three key ways:

1. Replicating data globally within 500 milliseconds to enable local access for users and crawlers
brings dynamic content and inventory data closer to users and crawlers, resolving architectural
and data replication challenges. This ensures that inventory, pricing, and any product updates
are immediately available to respond to dynamic customer environments.

2. Delivering dynamic content in tens of milliseconds at the edge executes logic for tag managers,
analytics, and A/B testing near the user, eliminating marketing-related delays. It also optimizes
content servers so that crawlers maximize indexing and organic search results.

3. Integrating easily with existing origins and CDNs layers edge native execution over current

infrastructure, removing technical bottlenecks and CDN limitations without re-architecture.
Quick deployment delivers ROl immediately and with minimal integration.

Better approach: Distribute the data and compute

Edge Distributed Cloud
4,400+ PoPs, 130+ Countries 10s of Regions

Centralized Database/Datastore
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With 79% of online shoppers saying that a dissatisfying visit makes them less likely to return, these
optimizations have direct implications for loyalty and long-term revenue.

This approach doesn’t replace the CDN — it extends it. Traffic continues to flow through the CDN with
static assets served by the edge, while edge native services run dynamic logic and serve replicated data
from the edge to cover the long-tail pages your CDN can’t cache.

Al makes this optimization even smarter by processing requests closer to users and improving SEO

and SEM outcomes without requiring complex rework. Unlike traditional, centralized clouds, Akamai’s
edge native approach is designed for performance that’s hard to replicate — offering greater scalability,
reliability, and visibility with standard monitoring tools. In practice, the potential benefits are clear:
Moving personalization workloads to the edge can cut round-trip times from 200 milliseconds to 40
milliseconds, reduce inference costs by up to 86%, and deliver up to three times the throughput of
traditional cloud deployments.

Because edge native builds on top of the CDN rather than displacing it, teams get immediate gains
without re-architecting static delivery. Additional benefits include:

= Scalability for peak events: Edge native delivery serves more customers with less cloud spend by
ensuring consistent performance during high-traffic periods, such as Black Friday in the United
States, Singles’ Day in China, and Efsane Cuma in Turkey.

* Enhanced crawler efficiency: Global data replication enables search engine crawlers to access
content locally, increasing indexation rates for large product catalogs and improving paid and organic
search results.

= Reliability and monitoring: Edge processing maximizes store uptime by reducing downtime risks,
while standard tools provide real-user performance insights.

Bot efficiency: Optimizing how search bots and Al crawlers operate at the edge increases crawl
efficiency, lowers origin load, and strengthens governance over automated access.
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Case study

A leading retailer faced challenges with traditional CDNs, which optimized only about 20% of their
ecommerce site, leaving dynamic content like product pages slow. This impacted SEO and SEM

performance.

Using Akamai’s edge native architecture, the retailer improved performance through staged
deployment:

* Initial CDN setup provided foundational acceleration for static and API content, but coverage and
control were limited compared with more advanced configurations.

= Edge expansion added an execution and data layer at the edge, expanding coverage to more than
90% of the site and accelerating dynamic content.

* Optimization enhanced responsiveness for marketing metrics and offloaded crawler traffic from
on-premises infrastructure to the cloud. Improving response times from roughly 1.5 seconds to
less than 300 milliseconds gave search crawlers significantly more time to index deeper content,
supporting stronger visibility and fresher results.

These gains also extended to the customer experience. Faster, edge-served pages kept shoppers
engaged across multiple digital touchpoints, from search and social to checkout, reflecting Google’s
finding that modern consumers move fluidly between channels and expect instant, consistent
performance at every step.

The resulting improvements included higher organic rankings, stronger ad Quality Scores, and lower

cost per click — demonstrating how faster performance supports both efficiency and visibility across
SEO and SEM.
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Al and the evolution of SEO

Traditional SEO has long focused on helping pages surface within algorithmic search results, but
generative Al is now reshaping how information is discovered and interpreted. This shift is driving the
emergence of generative engine optimization (GEO), in which Al systems synthesize information into
direct answers and generate original content rather than simply ranking links. For businesses, this
means optimizing for more than just discoverability by traditional search engines. It requires a focus
on clarity, accuracy, and contextual relevance that generative Al can effectively process and present.
Upcoming challenges will include ensuring content integrity, maintaining brand voice in Al-generated
summaries, and providing the real-time, dynamic data these intelligent systems require. Edge native
delivery supports these needs by supplying fast, locally served content and up-to-date signals that Al
crawlers and agents can interpret without delay.
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Conclusion

Processing at the edge is the natural next step in the CDN journey. By layering edge native execution
and data replication on top of traditional CDNs, retailers can finally overcome caching limits and achieve
the performance their business demands — faster Core Web Vitals, lower SEM costs, and a stronger
competitive position. Akamai’s distributed cloud makes this possible today, with proven results in retail

and opportunities to extend the same advantages to digital natives and video.

Don’t let latency hold back growth. Use tools like Akamai mPulse to see where your site stands, then
connect with Akamai experts to explore how edge native architecture can turn speed into measurable
SEO, SEM, and GEO impact.

Akamai is the cybersecurity and cloud computing company that powers and protects business online.
Akama' Our market-leading security solutions, superior threat intelligence, and global operations team provide
defense in depth to safeguard enterprise data and applications everywhere. Akamai’s full-stack cloud
computing solutions deliver performance and affordability on the world’s most distributed platform.
Global enterprises trust Akamai to provide the industry-leading reliability, scale, and expertise they need

to grow their business with confidence. Learn more at akamai.com and akamai.com/blog, or follow
Akamai Technologies on X and LinkedIn. Published 01/26.
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