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The decision

On 18 December 2024, Trane Technologies announced an agreement to acquire
Montreal-based BrainBox Al. Trane expected the transaction to close in early 2025. It did not
disclose the consideration and described the transaction as not material to Trane. The
acquisition decision had been made; the operating model for the combined capability had not
been set out publicly. [S1]

You are advising the integration steering group. Assume for this exercise that the transaction
closes on the announced terms. Recommend how Trane should govern and scale BrainBox’s
autonomous building-controls offer:

1. Integrate rapidly: bring BrainBox into Trane’s controls, sales, service and product systems
on an accelerated timetable.

2. Preserve a specialist unit: retain BrainBox as a distinct product and technical
organization, with selected interfaces to Trane.

3. Stage integration with gates: protect the specialist team initially while jointly integrating
selected customer workflows and interfaces; expand only as evidence meets agreed gates.

Address who should decide product priorities, control-system architecture, customer
commitments, deployment readiness, safety and comfort guardrails, measurement, and when a
deployment is ready to scale. Explain the strongest case against your recommendation and
what evidence would change it. Do not assume a particular purchase price, unit economics,
savings rate or integration design; none was disclosed by the cutoff.
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Two capabilities, one customer problem

Trane designs, manufactures, sells and services HVAC, transport-refrigeration and
custom-refrigeration solutions. Its latest filing before the acquisition announcement reported
that nine-month 2024 Americas revenue grew 15.9% (15.2% organically), with growth mainly
from Commercial and Residential HVAC volume and price. Trane also reported strong
Commercial HVAC conditions in the third quarter. These figures show the scale and momentum
of the surrounding business; they do not measure BrainBox’s economics. [S2]

Building owners use building-management systems to monitor and control equipment. HVAC
operation must respond to changing weather, occupancy and schedules while meeting
building-specific comfort and operating constraints. BrainBox’s software was described as using
Al to adjust building controls autonomously. Trane’s 2023 collaboration announcement said the
system could use weather forecasts, schedules, equipment sequences and occupancy patterns
to send real-time commands. It described an initial focus on multi-site retailers and integration
with Tracer SC+. The release establishes a public collaboration by September 2023; it does not
establish when the relationship began or disclose contract economics, code ownership or
integration costs. [S3]

Trane’s acquisition announcement described a planned Trane Autonomous Control offer
combining Trane cloud building automation with BrainBox technology. It reported BrainBox
deployment across more than 14,000 commercial buildings and said the technology could
reduce HVAC energy consumption “up to 25%"” and greenhouse-gas emissions “up to 40%.”
These are company-reported upper-bound claims. The announcement gave no denominator,
distribution, verification method or portfolio average. A reported building count is not a
disclosed count of paid, active deployments or Trane customers. [S1]

The announcement said BrainBox’s CEO and CTO would continue leading the business, more
than 190 associates would join Trane at closing, and Montreal operations would remain. These
were announced plans, not evidence of the eventual organization. Trane said the two
companies had partnered “over the past two years”; the dated collaboration release confirms
public collaboration by September 2023, while the precise start date was not disclosed. [S1, S3]

A customer example-and a measurement question

A Trane newsroom item dated 22 September 2023 linked a BrainBox-powered customer story.
In the dated excerpt, Trane reported that the unnamed biological-material collection and
processing customer had used the technology at more than 120 donation and collection
facilities. Trane attributed $329,000 in energy-cost savings and 1,132 metric tons of
carbon-dioxide-equivalent reduction to the first 18 months. [S4]

The dated excerpt gives no baseline, calculation method, site-level distribution, comparison
group or independent verification. It is evidence that Trane publicly reported an outcome for
one customer, not a causal estimate or a forecast for the full portfolio. The newer detailed
customer page contains additional comparisons that are not established by the dated excerpt
and are not included here.

Field research on a different autonomous cooling controller offers another useful reference
point. Luo and colleagues reported two three-month live A/B experiments at commercial chiller
plants, with daily alternation between a DeepMind/Google reinforcement-learning controller and
Trane heuristic controllers. Their weather- and load-bucket-normalized results were 9% and
13% lower energy use at the two sites, with reported comfort constraints maintained. The
researchers also discuss the difficulty of collecting training data, specifying constraints,
handling sensor drift and evaluating across changing operating conditions. This study is not an
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evaluation of BrainBox and its two sites do not establish expected savings for Trane customers.
[S5]

For a deployment decision, a savings number alone would leave questions. What baseline and
counterfactual should be used? How will weather, occupancy, operating hours and equipment
changes be handled? What comfort, indoor-air-quality and safety limits must never be traded
away? Who can override control, and how will overrides be recorded? Who verifies results when
the seller also provides the measurement?

A market moving toward building intelligence

Dated competitor announcements show that autonomous and Al-enabled controls were part of
the market conversation before the acquisition announcement. On 12 November 2024, Johnson
Controls said it had expanded Al capabilities in OpenBlue Enterprise Manager, including
customer-facing generative Al applications, more autonomous controls and broader
central-utility-plant coverage. The release described planned further enhancements. [S6]

On 23 January 2024, Honeywell announced Advance Control for Buildings. The company cited
existing wiring, built-in cybersecurity, faster network speeds, automation and machine learning
as platform features, and positioned it as supporting building-management and
energy-efficiency strategies. These are Honeywell’s launch and positioning claims; the release
provides no comparative performance evidence. [S7]

These announcements establish that competitors were promoting adjacent digital-control
capabilities. Their performance and benefit statements are marketing claims. The releases do
not provide a common test, price comparison or basis for judging relative product performance.
The choice for Trane is therefore not settled by a headline savings claim: it concerns how Trane
builds a credible, scalable offer while its own and competitors’ product categories evolve.

Integration choices

The public terms leave substantial design space. Trane brings equipment, controls, customer
relationships and service capabilities. BrainBox brings a specialist Al team and an existing
software platform. Their complementarity may help adoption, but combining them can also
impose costs: a shared roadmap may improve coordination while reducing product autonomy; a
separate unit may preserve expertise while complicating accountability, customer support and
bundling.

Research on 311 acquisitions across several regions finds an association between integration
capability and acquisition performance. It also reports that centralization and decentralization
relate differently to the use of tacit and explicit acquisition knowledge. The study is
observational and cross-industry; it does not prescribe Trane’s structure. It raises a practical
question for this decision: which knowledge and decisions benefit from common standards, and
which need to stay close to the BrainBox specialists? [S8]

An integration plan could distinguish decision rights rather than treat the organization as a
single choice between “integrated” and “separate.” Product learning may require close access
to BrainBox engineers. Cybersecurity, privacy, safety escalation, claims approval and evidence
standards may call for common company-wide rules. Sales and service interfaces may be
shared even while the product roadmap remains jointly governed. The case does not say that
Trane has chosen any of these arrangements.
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Exhibit 1. What is known at the cutoff

Item

Transaction

Organization

Product

Scale

Performance

Public information by 18 December
2024

Acquisition agreement announced;
expected to close in early 2025;
consideration undisclosed; described
as not material to Trane

CEO and CTO expected to continue
leading BrainBox; 190+ associates
expected to join; Montreal operations
expected to remain

Trane described a combined Trane
Autonomous Control offer; prior
collaboration integrated with Tracer
SC+

Trane reported more than 14,000
buildings reached by BrainBox
technology

Company claims: “up to 25%"” lower
HVAC energy use and “up to 40%”"
lower GHG emissions; a dated
single-customer story reports
aggregate outcomes

Exhibit 2. Evidence at three different levels

Evidence

Trane acquisition announcement, 18
Dec 2024 [S1]

Trane-dated customer excerpt, 22
Sep 2023 [S4]

Luo et al. (2022), two chiller plants
[S5]

What it says

“Up to” 25% HVAC-energy and 40%
GHG reductions; 14,000+ buildings

120+ donation/collection facilities;
$329,000 energy-cost savings and
1,132 mtCO2e reduced in first 18
months

9% and 13% lower energy use in live
A/B comparisons against Trane
heuristic controllers

Exhibit 3. Trane operating context

What remains unknown

Price, BrainBox standalone
revenue/profit, customer-level
economics and integration budget
[S1]

Reporting lines, decision rights,
retention terms, final structure and
staff-retention outcomes [S1]

Architecture, non-Trane compatibility,
customer data rules,
installation/support model and
product roadmap [S1, S3]

Paid/active status, customer overlap,
deployment distribution, renewals
and support burden [S1]

Portfolio average, measurement
method, counterfactual, site
variation, independent verification
and realized customer economics [S1,
S4]

Proper use in this decision

Company-reported upper bounds and
reported reach; not an expected
average or paid-active count

Attributed outcome claim for one
unnamed customer; method and
counterfactual not disclosed

Site-specific findings for a different
controller; illustrates evaluation
methods and operational challenges,
not BrainBox performance

Nine months ended 30 September; company-reported unless noted.

Measure

Americas revenue growth
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2024

15.9% reported; 15.2% organic

Context

Management attributed growth
mainly to Commercial and Residential



Measure 2024 Context
HVAC volume and price
Americas adjusted EBITDA margin 21.3% Non-GAAP segment measure

Commercial HVAC Strong in Q3 Management’s characterization

Source: Trane Technologies Q3 2024 Form 10-Q, MD&A, Americas results and outlook. Organic
growth and adjusted EBITDA are company-defined/non-GAAP measures. These are
segment-level context, not an estimate of BrainBox’s contribution. [S2]

Your recommendation

Recommend one of the three operating approaches-or a clearly specified variant. Submit a
decision memo that:

* assigns decision rights for product roadmap, architecture, customer commitments,
deployment approval, safety and comfort, claims, data and cybersecurity;

» explains how the chosen model retains BrainBox’'s specialist knowledge while using Trane’s
customer and service capabilities;

* proposes evidence gates or operating measures for expansion, with proposed thresholds
clearly labelled as your own;

* identifies implementation risks, the strongest counterargument and evidence that would
cause you to change course.

You may assume for planning purposes that the transaction closes on the announced terms.
Treat all other undisclosed economics and operating details as unknown. Use only information
available by 18 December 2024. Do not estimate a deal return without explicit assumptions and
data that the case does not supply.
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Discussion questions

1. What capabilities does each company contribute, and which are complementary or difficult to
combine?

2. Which decisions should be BrainBox-led, Trane-led or jointly governed during the first year
after closing? Why?

3. Which of the three integration approaches best balances speed, learning, customer
accountability and technical risk?

4. What evidence should be required before expanding from pilots to a broader customer
segment? Who should set and verify the standard?

5. How should Trane respond to the OpenBlue and Honeywell announcements without treating
marketing claims as comparative performance evidence?

Sources and conventions

S1. Trane Technologies, “Trane Technologies to Acquire BrainBox Al”, 18 December 2024,
paragraphs 76-93.

S2. Trane Technologies plc, Form 10-Q, quarter ended 30 September 2024, filed 31 October
2024; MD&A overview, Americas results and outlook.

S3. Trane Technologies, “BrainBox Al and Trane Advance Building Decarbonization with New
Technology Collaboration”, 13 September 2023, paragraphs beginning “Heating, ventilation...”
and “With BrainBox Al...".

S4. Trane, “This Week from Trane: Week of September 18, 2023", 22 September 2023, dated
customer-story excerpt. Figures are attributed to Trane; the excerpt does not provide a
measurement method or counterfactual.

S5. Jerry Luo et al., “Controlling Commercial Cooling Systems Using Reinforcement Learning”,
arXiv:2211.07357v2, 14 December 2022, §§5-8, especially experiment setup/results and
constraints. Two-site DeepMind/Google study; not a BrainBox evaluation.

S$6. Johnson Controls, “Johnson Controls expands Al features in OpenBlue digital ecosystem”, 12
November 2024. Product announcements and benefit language are company statements, not
comparative test results.

S7. Honeywell, “Honeywell Transforms Building Management with First-of-lts-Kind Technology”,
company-issued PR Newswire release, 23 January 2024. Product and benefit language is
Honeywell’'s launch positioning, not a comparative test result.

S8. Florian Bauer, David R. King, Martin Friesl, Svante Schriber and Qi Weng, “Acquisition
integration capabilities and organizational design,” Long Range Planning 57(6), 102479 (2024),
do0i:10.1016/j.Irp.2024.102479, Table 5, printed p.9; discussion and limitations, pp.10-11.
Observational survey evidence from 311 acquisitions.

Historical evidence is limited to material available by the cutoff. Later deal completion,
integration or performance outcomes are excluded. No statement here represents Trane’s
private deliberations.
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https://ir.tranetechnologies.com/news-and-events/news-releases/news-release-details/2024/Trane-Technologies-to-Acquire-BrainBox-AI/default.aspx
https://www.sec.gov/Archives/edgar/data/1466258/000146625824000243/tt-20240930.htm
https://www.trane.com/commercial/north-america/us/en/about-us/newsroom/press-releases/brainbox-ai-and-trane-advance-building-decarbonization-with-new-technology-collaboration.html
https://www.trane.com/commercial/north-america/us/en/about-us/newsroom/press-releases/brainbox-ai-and-trane-advance-building-decarbonization-with-new-technology-collaboration.html
https://www.trane.com/commercial/north-america/us/en/about-us/newsroom/blogs/this-week-from-trane-week-of-september-18-2023.html
https://arxiv.org/abs/2211.07357
https://www.johnsoncontrols.com/media-center/news/press-releases/2024/11/12/johnson-controls-expands-ai-features-in-openblue
https://www.prnewswire.com/news-releases/honeywell-transforms-building-management-with-first-of-its-kind-technology-302041619.html
https://doi.org/10.1016/j.lrp.2024.102479

