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Executive Summary
Software is invisible, but its energy demand is real. Every build, test, query, 
and API call consumes electricity. As African enterprises scale digital services, 
the efficiency of software becomes a strategic and ethical priority. This 
paper defines Synnect’s carbon‑aware engineering framework — practical 
practices and metrics that reduce cost and emissions while improving 
reliability.
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The Environmental Cost of 
Code
Global ICT emissions are often estimated in the low single digits of total 
CO₂e, yet the growth curve is steep as AI and data volumes expand. Within 
organizations, the most overlooked drivers are inefficient code paths, 
redundant test pipelines, and idle over‑provisioned infrastructure. In Africa, 
where energy supply can be carbon‑intense and intermittently constrained, 
efficient software is not just green — it is resilient.

Principles of Carbon-Aware Engineering

• Measure before you optimize: establish a baseline of energy and compute 
usage per workload.

• Design for minimalism: reduce dependence on heavy frameworks, 
unnecessary serialization, and chatty network calls.

• Automate for efficiency: orchestrate builds and tests to run only when 
valuable signals change; cache aggressively.

• Operate with telemetry: make carbon intensity visible to engineers and 
leaders through dashboards and alerts.

• Align incentives: link efficiency improvements to cost savings, reliability 
targets, and ESG reporting.
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Synnect’s Lifecycle 
Framework (Design → 
Build → Deploy → Run)
Design Efficiency — Choose architectures that minimize data movement and 
redundant computation. Apply domain decomposition, CQRS selectively, and 
asynchronous patterns to reduce peak capacity needs.

Build Efficiency — Adopt green CI/CD: skip redundant jobs, use container layer 
caching, parallelize where beneficial, and shut down runners when idle. Use test 
impact analysis to run only affected suites.

Deploy Efficiency — Right‑size environments with autoscaling and workload 
scheduling. Prefer spot/preemptible capacity for non‑critical tasks.

Run Efficiency — Optimize hot code paths, use connection pooling, tune runtime 
parameters, and enable adaptive throttling under carbon‑intense periods.

Stage			  Practice		  Tooling Examples		 Expected Impact

Design

Build

Deploy

Deploy

Data 
locality & 
architectural 
minimalism

Green CI/
CD with 
caching & 
test impact 
analysis

Autoscaling & 
carbon‑aware 
scheduling

Runtime 
profiling & 
adaptive 
throttling

Event 
streaming, 
in‑memory 
caches

Artifact 
caches, test 
splitters

HPA, queue 
depth 
triggers

APM, eBPF 
profilers

Lower 
latency and 
network 
energy

Fewer 
compute 
hours per 
build

Right‑sized 
clusters and 
cheaper 
bursts

Lower CPU 
cycles per 
transaction
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Metrics
that
Matter
Energy per Transaction 
(EPT) — approximate ener‑
gy cost of a user action or 
API call; trend it alongside 
latency and error rate.

Compute Efficiency Index 
(CEI) — ratio of useful com‑
pute time to total allocated 
time across pipelines and 
runtimes.

Emission Intensity per De‑
ployment (EID) — estimat‑
ed gCO₂e associated with 
a release, based on build 
minutes and power mix.

Lifecycle Emission Index — 
portfolio view aggregating 
design, build, deploy, and 
run emissions per product.

Case Insights (Africa Context) 

Mining Analytics Platform: Refactoring batch jobs into streaming micro‑batch‑
es and adding container cache reuse reduced compute energy by 37% and 
costs by 22% within three months.

Fintech Workloads: Carbon‑intelligent autoscaling and connection pooling cut 
peak CPU by 28%, stabilizing latency and improving incident response win‑
dows. Public Sector Data Services: Build pipelines consolidated from 19 to 8 
steps; total runner hours dropped 41% with no quality regressions.
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Dimension

Synnect aligns engineering metrics with ESG frameworks such as the GHG 
Protocol and ISO 14064. We map technical telemetry to sustainability reports 
so executives can disclose credible, repeatable numbers. Policy‑as‑code 
ensures that efficiency standards are enforced consistently across teams and 
environments.

“Efficiency is innovation — sustainability is intelligence.”

Compute 
Hours 
(monthly)

Cloud Cost 
(monthly)

P95 Latency 
(ms)

Change 
Failure Rate

Baseline

12,600

$100,000

480

12%

After Optimisation

7,900

$78,000

360

6%

Delta

-37%

-22%

-25%

-50%

Governance, Reporting, 
and ESG Alignment



Synnect (Pty) Ltd ©
 2025 | w

w
w

.synnect.africa | enquiries@
synnect.co.za

06

Culture is the multiplier. Engineers require education on energy costs, and 
leaders must reward improvements. We recommend lightweight guilds, 
communities of practice, and quarterly ‘green debt’ sprints to remove systemic 
waste. Partnerships with universities and cloud providers strengthen the talent 
pipeline across the region.

Carbon‑aware engineering turns sustainability into a practical engineering 
discipline. By measuring what matters and optimizing continuously, 
organizations can reduce cost, improve reliability, and contribute to a resilient 
African digital economy.

Building a Green Software 
Culture

Conclusion: Code that 
Sustains
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