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How to Use This Guide

This guide is written for construction owners, executives, operations leaders, project managers, estimators, business-
development teams, technology leads and department managers who need to turn Al from an experiment into a reliable
construction-business capability. It is intentionally vendor-aware but vendor-neutral: the correct stack is the stack that fits
the work, risk, budget, data, people, and operating environment.

Construction scope: this edition is intended for general contractors, specialty contractors and construction-focused service
businesses. Tool selection and implementation decisions should be evaluated against the systems contractors actually use -
estimating platforms, project-management systems, document repositories, CRM, accounting/job-cost systems, email,
scheduling, field reporting and customer/subcontractor communications.

IMPORTANT PRICING NOTE

Product names, model availability, subscription terms, and usage pricing change quickly. The pricing snapshot in this
guide was verified against vendor sources on October 7, 2026 and should be treated as a decision aid, not a permanent
quote. Re-check vendor pricing before procurement or production deployment.

The guide separates four questions that are often mixed together:

e What construction business outcome are we trying to improve?

e What type of Al capability is appropriate?

e What tools and models should deliver that capability?

e What controls, people, measurements, and operating procedures are required to make it dependable?

The answer to the third question is rarely useful until the other three are understood.

Executive Summary

Successful Al adoption is a disciplined progression from business problem to controlled capability. Organizations that begin
with “Which Al should we buy?” often accumulate subscriptions, pilots and demos without materially changing business
performance. Organizations that begin with measurable outcomes can make far better choices about models, data,
workflow architecture, human oversight, cost and scale.

The implementation sequence used throughout this guide is:

Define the outcome and baseline.

Map the existing workflow and decision rights.

Select the smallest useful Al capability.

Choose the model and tooling based on task characteristics rather than brand loyalty.
Constrain access and authority.

Build a test harness and acceptance criteria.

Pilot with real users and real work.

Measure economics, reliability and adoption.

. Fixthe process before scaling.

10. Scale in controlled layers, with rollback and monitoring.

0V ®ONOUTAWN

CATHA PRINCIPLE
Use the least expensive, least privileged, least complex system that can reliably produce the required outcome. Escalate
model intelligence, tool access, autonomy and cost only when evidence shows that the simpler layer is insufficient.
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1. What Al Implementation Actually Means

Al implementation is the deliberate redesign of a business process so that one or more machine capabilities perform useful
work under defined rules, with controlled access, measurable performance, and accountable human ownership. It is not
merely giving employees access to a chatbot.

A complete implementation has at least seven layers:

Layer Purpose

Outcome The measurable business result: lower cycle time, fewer errors, more
qualified opportunities, faster response, better forecasting, reduced
administrative labor.

Workflow The sequence of tasks, decisions, handoffs and exceptions that
produces the outcome.

Intelligence The LLM or specialized Al model used for reasoning, extraction,
drafting, classification, prediction or multimodal work.

Context The data, instructions, policies, examples and business knowledge the
model needs.
Tools Email, CRM, databases, search, file systems, APIs, browsers, code

runners, calendars and other systems Al can read or act through.

Controls Permissions, approvals, logging, validation, rate limits, spending limits,
rollback, kill switches and auditability.

People Owners, users, reviewers, process experts, IT/security, managers and
change leaders.

The implementation fails when any layer is assumed rather than designed. A highly capable model with weak process design
can produce expensive confusion. A modest model embedded into a clean, high-volume workflow can produce strong ROI.

Automation vs. Assistance vs. Agency

Mode What Al Does Human Role Typical Risk
Assistant Drafts, summarizes, analyzes, Human initiates and decides. Low to moderate.
recommends.
Workflow automation Performs defined steps when triggered. | Human designs exceptions and reviews | Moderate.

selected outputs.

Agent Chooses among tools and steps to Human sets boundaries, monitors and Moderate to high.
pursue a goal. approves high-impact actions.
Autonomous operation Acts continuously with broad Human supervises by policy and High; should be reserved for mature,
discretion. exception. bounded environments.
PRACTICAL RULE

Do not use “agent” architecture merely because it is fashionable. If a deterministic workflow can do the job,
deterministic automation is usually cheaper, easier to test and easier to govern.
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2. The Al Technology Stack

Think of Al as a stack rather than a single application. A production solution commonly combines several categories:

¢  Foundation model: general reasoning and language capability.

e Model interface: chat application, API, IDE assistant or embedded copilot.

e  Orchestration: software that decides which model, tool, prompt or workflow step runs next.

e Knowledge layer: files, databases, vector search, enterprise search or retrieval-augmented generation (RAG).

e Action layer: APls, browser/computer-use tools, email, CRM, calendars, ERPs, project systems and custom services.
e  Observation layer: logs, traces, evaluation results, cost data, error queues and user feedback.

e Governance layer: identities, roles, approval gates, policies, secrets, audit trails and recovery controls.

The stack should be modular. Models change faster than business processes. If model choice is tightly embedded
everywhere, each new model release becomes a migration project. A well-designed implementation allows a model to be
swapped without rewriting the entire workflow.

Three Buying Modes
Mode Best For Advantages Trade-offs
Seat subscription Individual and team productivity. Fast deployment; predictable monthly | Less workflow control; usage limits; can
cost; vendor Ul and connectors. create shadow Al.

API consumption Custom applications, automations and | Granular control; model routing; Requires engineering, monitoring and
agents. scalable; usage-based economics. security discipline.

Platform suite Enterprise integration and managed Identity, governance, administration Higher lock-in; complex licensing; may
operations. and ecosystem integration. pay for unused features.
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3. LLMs: What They Are Good At and How They Differ

Large language models are probabilistic reasoning and generation systems. They can classify, extract, transform,
summarize, draft, compare, plan, code, analyze documents and interact with tools. They are not databases and they do not
“know” facts with guaranteed accuracy. Their outputs depend on the model, context, instructions, tools, sampling, and the
difficulty of the task.

Model differences that matter in implementation

Dimension Why It Matters

Reasoning quality How reliably the model handles ambiguity, multi-step logic, trade-offs
and unfamiliar tasks.

Coding/technical ability Code generation, debugging, repository reasoning, tool use and
structured changes.

Instruction following Ability to stay inside constraints, produce required formats and avoid
unrequested behavior.

Context window How much material can be considered in one request. Bigger is useful,
but dumping everything into context can be costly and noisy.

Tool calling Ability to select and use APlIs, search, code, browser or company tools
correctly.

Multimodality Understanding or generating images, audio, video and documents.

Latency How quickly the response arrives; important for interactive or voice
use.

Cost Input, output, caching, search, tool and runtime fees.

Reliability Consistency under repeated runs and production load.

Deployment controls Data residency, retention, admin controls, auditability, private

networking and compliance support.

A useful model-routing strategy

Most organizations should not use their most powerful model for every request. A practical pattern is tiered routing:

e Tier 1-low-cost model for extraction, categorization, simple drafting and high-volume repetitive tasks.

e Tier 2 - balanced model for normal knowledge work, coding, analysis and tool workflows.

e Tier 3-frontier reasoning model for difficult decisions, complex technical work, high-value synthesis and exception
handling.

e Human escalation - when consequences are material, evidence is incomplete, policies conflict, or the model cannot
prove the answer.

COST CONTROL
Model routing can reduce operating cost far more than negotiating a small discount. Do not pay frontier-model prices
for work a smaller model can pass reliably.
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Family

OpenAl GPT-5.6 / GPT-6 families

Best Fit

General business reasoning, coding,
long-context work, agents, multimodal
workflows and broad tool ecosystems.
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4. Current Model Families and Practical Selection

The following comparison is a practical 2026 snapshot, not a permanent leaderboard. Model releases are frequent.
Selection should be based on controlled tests using your work, not benchmark headlines alone.

Strengths

Wide model range from low-cost Luna
through Sol/Astra; strong tool and
structured-output ecosystem.

Implementation Note

Use lower-cost variants for volume;
reserve frontier models for high-value
work.

Anthropic Claude 5.x

Long-form analysis, coding, agentic
work, document-heavy knowledge
tasks and enterprise workflows.

Strong coding/agent focus; multiple
tiers; prompt caching; enterprise
controls.

Cost varies sharply by model tier; test
exact workflow and caching behavior.

Google Gemini 3.x

Multimodal work, large-context use,
Google Workspace integration,
search/Maps grounding and media
workflows.

Deep Google ecosystem; competitive
batch/flex pricing; native grounding
options.

Grounding calls and premium modes
can add material cost.

SpaceXAl Grok 4.x

Coding, knowledge work, search/X-
connected workflows and voice
applications.

Competitive flagship API price; voice
stack; OpenAl-compatible APl pattern.

Evaluate enterprise controls and model
behavior for your industry.

Mistral

Cost-sensitive workloads, European
deployment preferences, OCR, speech
and open/portable use cases.

Low token prices on several models;
specialized OCR and audio; batch
discounts.

Ecosystem breadth may differ from
hyperscale vendors.

Open/open-weight ecosystems

Private or self-hosted workloads,
specialized inference, sovereignty and
high-volume cost optimization.

Control over deployment and data;
potential low marginal cost at scale.

Infrastructure, security, model serving
and maintenance become your
responsibility.

Representative API pricing - verified October 7, 2026

Model Input/ 1M Output/ 1M Caching Notes

OpenAl GPT-5.6 Sol $4.00 $20.00 $0.40 cached input Flagship professional work;
promotional pricing noted by
OpenAl.

OpenAl GPT-5.6 Terra $2.00 $12.00 $0.20 cached input Balanced intelligence/cost.

OpenAl GPT-5.6 Luna $0.20 $1.20 $0.02 cached input High-volume cost-sensitive work.

Anthropic Opus 5.5 $4.00 $20.00 $0.20 cache read Agentic coding / enterprise work.

Anthropic Sonnet 5.5 $2.00 $10.00 $0.20 cache read High-performance coding and
agents.

Anthropic Haiku 4.5 $1.00 $5.00 $0.10 cache read Fast, economical tasks.

SpaceXAl Grok 4.7 $2.00 $6.00 Vendor-specific Flagship coding and knowledge
work.

Mistral Large $0.50 $1.50 Up to 90% cached-input Cost-efficient general workload

reduction cited example.

Prices above are USD list prices from vendor pages and may exclude regional uplifts, taxes, tool calls, runtime fees, batch
discounts, enterprise agreements or other charges. See Appendix A and Source Notes.
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5. Al Tools Beyond the LLM

An LLM cannot deliver a construction business outcome alone. It needs interfaces, data, actions and monitoring. The
categories below are often more important to ROl than the underlying model brand.

Category Examples Role
Chat/ productivity ChatGPT, Claude, Gemini, Microsoft 365 Copilot, Research, writing, analysis, office work, files and
Perplexity personal productivity.
Coding / build Cursor, GitHub Copilot, Claude Code, Codex-style Software development, automation scripts,

agents

infrastructure and application changes.

Workflow automation

n8n, Make, Zapier, Power Automate

Triggers, API calls, routing, approvals, notifications
and deterministic automation.

Knowledge / search

Enterprise search, RAG frameworks, vector
databases, document stores

Ground Al in company documents and operational
knowledge.

Data/ analytics

SQL, Bl tools, Python, notebooks, warehouses

Quantitative analysis, forecasting, reporting and
measurement.

Voice / speech

Realtime voice APIs, TTS, STT, telephony platforms

Call handling, voice assistants, transcription and field
workflows.

Image / video

Image and video generation/editing tools

Marketing, design, training, visualization,
documentation.

Observability

Tracing, logs, evaluation systems, spend dashboards

Detect failures, measure quality and understand cost.

Identity / secrets

SSO, IAM, secret managers, role systems

Control who and what can access systems and
credentials.

Automation platform economics

Tool Pricing Snapshot When It Fits
Make Free 1,000 credits/mo; Core $12/mo; Pro $21/mo; Visual no-code workflows; pricing tied to credits.
Teams $38/mo at cited 10k-credit configuration.
n8n Starter €20/mo annual for 2.5k executions; Pro Unlimited workflow steps per execution can be
€50/mo annual for 10k; Business €667/mo annual for | economically attractive for complex flows.
40k self-hosted.
Zapier Al Al model tiers consume task multipliers: Standard 1x, | Simple SaaS integration, but task economics should

Advanced 3x, Premium 5x; BYO Al account 1x.

be modeled carefully.

Microsoft 365 Copilot

Business add-on cited at $18/user/mo annual
promotional starting point; integrated bundles
available.

Strong choice when the work already lives in
Microsoft 365.

Google Workspace + Gemini

Workspace annual list pricing cited at $7 Starter, $14
Standard, $22 Plus per user/month after current
promotion.

Al embedded across Gmail, Docs, Meet and
Workspace depending on tier.

Perplexity Enterprise

Enterprise Pro $40/user/mo or $400/year;
Enterprise Max $325/user/mo or $3,250/year.

Research/search-centric enterprise use.
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6. The Economics of Al: Subscriptions, Tokens and Total
Cost

The cheapest model is not necessarily the cheapest system. The correct economic unit is cost per successful construction
business outcome.

Total Cost of Al = Seats + Model Usage + Automation + Data/Storage + Infrastructure + Integration + Monitoring + Human
Review + Training + Governance + Failure/Rework + Vendor Management.

Token economics

APl model cost is commonly calculated separately for input and output tokens. Cached input can be dramatically cheaper.
Some vendors also charge for cache writes, search, tool calls, code execution, audio, images, runtime hours, or premium
processing.

SIMPLE EXAMPLE

Suppose a workflow processes 10,000 jobs per month. Each job uses 8,000 input tokens and 1,000 output tokens. At
$2/M input and $10/M output, model cost is about $260/month before caching and tools: 80OM input tokens x $2/M =
$160; 10M output tokens x $10/M = $100. If the workflow saves 1,000 human hours, token cost is economically
insignificant. If it saves only 10 hours, it may not be.

The five costs executives routinely underestimate

e Human review: low-quality automation can simply move labor from creation to correction.

e Integration maintenance: APIs, schemas, credentials and third-party systems change.

e Exception handling: edge cases become expensive when no one owns them.

e Observability: production systems need logs, alerts, evaluation, incident response and spend controls.

e  Organizational change: training, process redesign, role changes and management attention are real costs.

Cost-control techniques

e Route easy work to smaller models.

e Cachestableinstructions and repeated context.

e Use batch processing when latency is not important.

e Reduce unnecessary context; retrieve only relevant information.
e Usestructured outputs to reduce retries and parsing errors.

e Set hard budgets, rate limits and tool-call ceilings.

e Use deterministic software for deterministic work.

e Measure cost per completed outcome, not cost per token alone.
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7. The Human Factor

Al adoption is primarily an operating-model change. Technology can be installed in hours; trustworthy behavior, changed
habits, process ownership and managerial confidence take longer.

The human roles in a healthy Al system

Role Responsibility

Executive sponsor Owns construction business outcome, budget, risk appetite and
priority.

Process owner Defines how the work should operate, exceptions and acceptance
criteria.

Domain expert Supplies examples, edge cases, terminology and judgment.

Al/automation builder Configures models, tools, prompts, integrations and workflows.

Security/governance owner Controls identity, data, permissions, audit and high-risk uses.

Evaluator/ QA Tests outputs against defined criteria and maintains regression sets.

Frontline user Uses the system in real work and provides operational feedback.

Operations owner Monitors production, incidents, cost, reliability and recovery.

Human-in-the-loop is not one thing

Human oversight should match consequence. Common patterns include:

e Human-in-the-loop: every consequential output is reviewed before action.
e Human-on-the-loop: Al acts within a bounded process; humans supervise and review exceptions or samples.
e Human-over-the-loop: mature, low-risk automation runs independently under monitoring, limits and rollback controls.

Why employees resist Al

e  Fear of job loss or loss of status.

e Poor early experiences with inaccurate tools.

e  Extrawork created by poorly designed pilots.

e Lack of clarity about what Al may access or do.

e Managers measuring usage instead of business benefit.

e Notime allocated to learn new workflows.

e Toolsimposed without input from the people who understand the work.

CHANGE PRINCIPLE

Do not sell employees “Al.” Sell them a better workday: fewer repetitive steps, faster access to information, less
retyping, fewer handoffs, less searching, and more time for judgment and customer work.
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8. Finding High-ROI Use Cases

Strong first use cases are frequent, measurable, digitally accessible, bounded, reversible and annoying. They usually involve
significant text, documents, communication, research, categorization, data movement or repetitive decisions.

Use-case scoring model

Factor Question Score
Volume How often does this work occur? 1-5
Labor How much human time does it consume? 1-5
Delay Does it slow revenue, service or operations? 1-5
Error cost What happens when the work is wrong? 1-5, reverse for early pilots
Data readiness Are inputs accessible and reasonably structured? | 1-5
Repeatability Are there patterns, rules and examples? 1-5
Measurability Can baseline and improvement be quantified? 1-5
Reversibility Can mistakes be caught and corrected safely? 1-5

High early-pilot candidates commonly include meeting/action summaries, proposal first drafts, document extraction,
inbound email classification, CRM hygiene, research briefs, internal knowledge search, customer-response drafting,
invoice/document triage, project reporting and software-development assistance.

Avoid as first pilots: irreversible financial decisions, unsupervised legal commitments, safety-critical control, high-impact
personnel decisions, unrestricted outbound communications, broad production access, or anything the organization cannot
currently test and audit.
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9. Data, Context, RAG and Knowledge

A model with access to the wrong information will confidently solve the wrong problem. Data design is therefore an
implementation discipline, not an IT afterthought.

Four ways to give Al knowledge

Method What It Does Strength Caution

Prompt context Put relevant text directly in the Simple and precise; good for small Can become expensive or exceed
request. context. context.

Retrieval (RAG) Search a knowledge source and inject Fresh, selective, source-aware. Requires retrieval quality and
only relevant passages. permission control.

Tool/API access Let the model query operational Live structured data; can take actions. Requires strict permissions and error
systems. handling.

Fine-tuning Train model behavior on examples. Useful for stable style/behavior or Not a substitute for fresh facts or bad

specialized patterns. process design.

RAG quality depends on more than vector search

e Document quality and freshness.

e Chunking and metadata.

e  Search strategy and ranking.

e Permission-aware retrieval.

e Citation or evidence requirements.

e Queryrewriting.

e Handling conflicting documents.

e  Knowing when no reliable source exists.

DATA RULE

Do not give an Al system “access to the drive” as a substitute for knowledge architecture. Broad access creates noise,
privacy risk and permission ambiguity. Give the system the minimum useful data surface.

© 2026 Catha Construction Services. All rights reserved. | cathaconstructionservices.com



CATHA CONSTRUCTION SERVICES | PRACTICAL Al IMPLEMENTATION

10. Prompts, Structured Outputs and Evaluation

A production prompt is closer to a specification than a clever sentence. It should describe role, objective, allowed sources,
constraints, output schema, escalation conditions and examples where useful.

Production prompt components

e Objective: exactly what success means.

e Context: only the information necessary for the task.

e  Policy: what the system must and must not do.

e Method: required steps when consistency matters.

e QOutput contract: fields, format, length and evidence.

e Uncertainty behavior: how to respond when information is missing or conflicting.
e Tool policy: which tools may be used and under what conditions.

e Escalation: conditions that require human review.

Evaluation beats opinion

Before deployment, build a representative test set containing normal cases, difficult cases, known failures, ambiguous
inputs, adversarial inputs and business-critical edge cases. Score the system against explicit criteria.

Metric Question

Accuracy Did it get the answer or transformation right?
Completeness Did it include all required elements?

Grounding Can claims be traced to approved evidence?
Format Does output satisfy the downstream schema?
Policy compliance Did it stay inside rules and permissions?

Tool behavior Did it call the right tool with the right arguments?
Cost What did a successful run cost?

Latency Was it fast enough for the workflow?

Escalation quality Did it know when to stop and ask for help?
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11. Agents, Tools and Automation

An Al agent is a system in which a model is allowed to decide what steps or tools to use in pursuit of a goal. Agency can
create enormous leverage, but it also expands the state space: there are more paths, more possible failures and more
permissions to control.

Agent architecture should answer six questions

e Goal: what outcome is the agent permitted to pursue?

e Tools: what systems can it read, write or execute?

e Authority: which actions are autonomous, approval-required or forbidden?
e Memory: what can it retain and for how long?

e  Budget: how much time, money, tokens and tool usage may it consume?

e  Stop conditions: when must it halt, escalate, roll back or trigger a kill switch?

Deterministic spine + probabilistic intelligence

A robust patternis to put Al inside a deterministic control structure. The model can classify, reason or draft, while software
enforces permissions, schemas, sequence, budgets and approvals. This combines flexibility with control.

AGENT RULE
Never rely on the model to remember its own permission boundaries. Enforce important boundaries outside the model
in code, identity systems, approval gates and tool permissions.
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12. Governance, Security and Authority

Governance is how an organization preserves useful control as Al becomes more capable. It is not paperwork added after
the build. It is the operating structure that lets the company safely move faster.

Minimum production controls

e Named business owner and technical owner.

e Defined purpose and prohibited uses.

e Least-privilege identity and credentials.

e Approved data sources.

e Action-level permissions.

e Human approval for material external or irreversible actions.
e Logging of inputs, outputs, tool calls and decisions where appropriate.
e  Spend/rate limits.

e  Failure detection and alerting.

e  Rollback and kill-switch procedures.

e Version control for prompts, workflows, policies and code.

e Change approval for high-impact modifications.

e Regular access and performance review.

Authority ladder
Level Al Authority Example
0 - Observe Read only; no external action. Summarize documents.
1-Recommend Create suggestions for a human. Draft email; human sends.
2 - Prepare Create changes but require approval. Prepare CRM update or purchase request.
3 - Execute bounded Act automatically inside strict limits. Classify inbound mail; update low-risk field.
4 - Operate by exception Run process continuously; humans review Mature routine back-office workflow.
exceptions.
5 - Broad autonomy Wide discretion across systems. Rare; requires mature governance and compelling
economics.
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13. Implementation Architecture Patterns

Copilot pattern

Al assists a human inside existing software. Lowest integration burden; strong first step for knowledge workers.

Draft-review-send

Al prepares output; human approves external action. Excellent for communications, proposals and content.

Classify-route

Al labels an input and deterministic workflow routes it. Strong for email, tickets, leads and documents.

Extract-validate-write

Al extracts fields, validation rules check them, then approved data is written to a system.

Retrieve-answer-cite

Al retrieves approved sources, answers from evidence and cites the evidence.

Agent-with-approval-gates

Agent chooses tools and sequence, but material actions require explicit approval.

Multi-model routing

Cheap model handles routine cases; stronger model handles hard exceptions.

Batch intelligence

High-volume work runs asynchronously at lower cost when immediacy is unnecessary.

ARCHITECTURE PRINCIPLE

Separate intelligence from authority. A model may be capable of doing something that the business should not permit it
to do automatically.
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14. The 90-Day Implementation Method

The following sequence is designed to reach production value quickly without skipping the controls that make scaling
possible.

Days 1-15: Outcome and process discovery

e  Select 1-3 measurable use cases.

e Capture current baseline: labor, time, errors, conversion, delays, cost.
e Map current workflow and exceptions.

e |dentify systems, data and permissions.

e Assign executive sponsor and process owner.

e  Define unacceptable outcomes.

Days 16-30: Prototype and evaluate

e  Build smallest end-to-end workflow.

e Create test set and scoring rubric.

e Test at least two model tiers where practical.

e  Establish cost per run and latency.

e  Add structured outputs, evidence and stop conditions.
e Document known failure modes.

Days 31-45: Control and integrate

e Usededicated service identities.

e Implement least-privilege tool access.

e Addlogging, spend limits and approval gates.
e Connect production-like data sources.

e  Createrollback and incident path.

Days 46-60: Live pilot

e Usereal work with a limited user group.

e Record human corrections and exceptions.

e Compare against baseline.

e Track adoption and user friction.

e  Fix workflow problems before prompt tweaking.

Days 61-75: Hardening

e  Expand regression tests.

e  Stressunusual and adversarial cases.

e Test outages, missing data and vendor failures.
e Tunerouting and cost.

e Document operating procedures.

Days 76-90: Production decision

e  Calculate realized and projected ROI.

e Approve authority level and scale.

e Train additional users.

e  Setoperational KPIs and review cadence.
e Decide: scale, revise, hold or retire.
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15. Testing, Reliability and Production Readiness

Production Al must be tested as a system. A model can be individually impressive while the end-to-end workflow remains
unreliable.

Test layers

Test Type What to Test

Unit Prompt, parser, tool wrapper, validation rule.

Workflow End-to-end happy path and known exceptions.

Permission Attempts to access or perform unauthorized actions.

Regression Previously passing examples after any change.

Load Volume, concurrency, latency and rate limits.

Failure API outage, timeout, malformed response, bad data, revoked
credential.

Economic Worst-case token/tool cost and retry loops.

Human factors Can areal user understand, correct and recover from the system?

A production readiness gate should require: measured quality, documented ownership, controlled credentials, monitored
cost, tested failure paths, rollback, known limitations, user training, and explicit approval for the authority the system
receives.
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16. Change Management and Training

Training should teach workflows, not “prompt tricks.” Employees need to know what the system is for, what it is not for,
how to verify output, what data can be entered, what actions require approval, and how to report failures.

Role-based training

Audience Training Focus

Executives QOutcomes, risk, economics, governance, portfolio decisions.

Managers Workflow redesign, performance measures, escalation and coaching.

Frontline users Daily procedures, verification, limits, feedback and exceptions.

Builders Architecture, evaluation, security, cost control, versioning and
recovery.

IT/security Identity, data access, integrations, monitoring, incident response.

Compliance/legal High-risk uses, records, privacy, contractual and regulatory
requirements.

ADOPTION METRIC
Do not treat “number of prompts” as success. Measure time saved, cycle time, quality, throughput, revenue, conversion,
error rate, customer response and other construction business outcomes.
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17. Measuring ROl and Operating Performance

Al ROl is the change in economic value attributable to the implemented workflow, net of its operating and transition costs.

A simple framework

Annual Benefit = Labor Capacity Released + Error/Rework Avoided + Revenue Contribution + Cycle-Time Value + Risk
Avoidance + Other Quantified Benefits.

Annual Cost = Subscriptions + APIl/Tool Usage + Infrastructure + Integration/Maintenance + Human Review + Training +
Governance + Vendor/Support + Expected Failure Cost.

ROI = (Annual Benefit - Annual Cost) / Annual Cost.

Measure both economics and health

Economic KPIs System Health KPIs

Hours saved or capacity released Success rate / completion rate

Cost per completed case Human correction rate

Revenue influenced Escalationrate

Lead-to-opportunity conversion Latency

Cycle-time reduction Model/tool error rate

Rework avoided Cost per run

Customer-response improvement Unauthorized-action attempts blocked

Capacity released is only a benefit if the organization uses it. If employees save two hours but the business neither produces
more work nor reduces cost nor improves service, the theoretical time saving is not automatically realized ROI.
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18. Scaling Without Losing Control

Scaling increases not only volume but coupling. More users, more tools, more data and more autonomous actions create
more paths for mistakes. Scale should therefore increase standardization and observability.

e  Create acentral inventory of Al systems and owners.

e Standardize identity, secrets, logging and approval patterns.

e Maintain approved model/tool catalogues where appropriate.

e Usereusable governance components rather than custom rules for every workflow.
e  Centralize evaluation patterns and regression testing.

e Monitor spend by workflow, model and business owner.

e Retire duplicative tools and subscriptions.

e  Review model upgrades before automatic migration in critical workflows.

SCALING RULE

Scale proven workflows, not enthusiasm. A pilot earns the right to scale by demonstrating business value, reliability,
user adoption and controllability.
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19. Common Failure Modes and Corrective Actions

Failure

Buying Al before defining an outcome

Symptom

Subscription sprawl; no ROl story.

Correction

Start with baseline and measurable workflow.

Using a frontier model for everything

Unnecessary cost and latency.

Route by difficulty and consequence.

Automating a bad process

Faster production of waste and rework.

Simplify process before automation.

Too much context

Higher cost and degraded focus.

Retrieve only relevant context.

No evaluation set

Quality judged by anecdotes.

Build representative tests before launch.

Model-enforced permissions

Agent can violate intended boundaries.

Enforce permissions in software and identity layer.

No exception owner

Failures accumulate silently.

Assign operational ownership and escalation.

Uncontrolled retries

Cost spikes and duplicate actions.

Use idempotency, retry limits and approval.

Pilot never operationalized

Demo remains isolated.

Design integration, ownership and metrics from the
start.

Ignoring users

Workarounds and rejection.

Co-design with frontline experts.

Treating governance as a blocker

Teams bypass controls.

Make safe patterns easier than unsafe ones.

Scaling before evidence

Large failure surface.

Require economic and reliability gates.
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20. Vendor and Platform Selection

Vendor selection should be evidence-based. Do not choose a provider solely because its model won a public benchmark or
because employees like its chat interface.

Evaluation criteria

e  Task performance on your test set.

e  Total workflow cost at expected volume.

e Latency and concurrency requirements.

e Tool calling and structured output reliability.
e Datause, retention and training policies.

e Dataresidency and regional requirements.
e Identity, SSO, RBAC and admin features.

e Audit logs and usage analytics.

e  Contractual terms and support.

e Model lifecycle and deprecation policy.

e APl stability and ecosystem integration.

e  Portability and exit plan.

Build a bake-off, not a debate

Run the same representative cases through 2-4 realistic stacks. Score quality, cost, latency, failure behavior and operational
fit. The winner may differ by workflow. Multi-vendor strategies are reasonable when they reduce cost or concentration risk,
but they add governance and integration overhead.
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21. Budget Scenarios

These scenarios are planning examples, not vendor quotes. They illustrate how Al cost changes with ambition and operating

model.

Scenario

Small team productivity

Scope

5-20 people using Al assistants; limited
automations.
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lllustrative Run Rate

$100-$1,500/mo

Major Cost Drivers

Seats, light automation, modest API
usage, training.

Operational pilot

1-3 workflows integrated with
company systems.

$1,000-$10,000/mo plus
implementation

API, automation, integration,
monitoring, human review.

Multi-department program

10+ workflows, multiple teams,
knowledge layer and governance.

$10,000-$100,000+/mo plus program
staff

Platforms, usage, observability,
security, dedicated owners.

Enterprise Al operating layer

Agents and Al embedded across core
operations.

Highly variable; often six/seven figures
annually

Engineering, platform, data, security,
governance, support and high usage.

The biggest financial mistake is optimizing token price while ignoring process economics. If a $20,000/month system
removes $200,000/month of cost or unlocks substantially more revenue, it may be an excellent investment. If a
$200/month tool produces no operational change, it is expensive at any price.
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22. Executive Decision Checklists

Before approving an Al use case

e [JBusiness outcome is measurable.

e [JCurrent baseline is documented.

e [JProcess owner is named.

e (] Datasources are known.

e [ Consequence of wrong output is understood.
e [ Humanreview level is defined.

e [JAlauthority is explicitly bounded.

e [JTestcases exist.

e [ Operating cost has been modeled.

e [OFailure/rollback path exists.

e [JSuccess and stop criteria are defined.

Before granting tool access

e [ Dedicated identity used where possible.

e [ Minimum required permissions only.

e [JSecrets are not stored in prompts or ordinary files.

e [JRead and write permissions are separated where possible.
e [JHigh-impact actions require approval.

e [OToolcalls are logged.

e [JRateand spend limits are enabled.

e [JRevocation/kill procedure has been tested.

Before scaling

e (1 Pilot has statistically or operationally meaningful evidence.
e [JUsers can operate and recover without builder assistance.
e [JRegression suite passes.

e [JKnown failure modes are documented.

e [ROIlis positive or strategic justification is explicit.

e [JSupport owner and review cadence are funded.

e [JModel/vendor change process exists.

e [JGovernance controls scale with user and tool count.
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Appendix A. 2026 Pricing Snapshot

Verified October 7, 2026. Prices below are selected public list prices and may change. Taxes, local pricing, enterprise
contracts, overages and optional features are not included unless stated.

Model/API examples

OpenAl GPT-5.6 Sol $4/Minput, $0.40/M cached input, $20/M output. Long-context and fast-mode

rules can differ.

OpenAl GPT-5.6 Terra $2/M input, $0.20/M cached input, $12/M output.

OpenAl GPT-5.6 Luna $0.20/M input, $0.02/M cached input, $1.20/M output.

Anthropic Opus 5.5 $4/M input, $20/M output; $0.20/M 5-min cache read.

Anthropic Sonnet 5.5 $2/Minput, $10/M output; $0.20/M 5-min cache read.

Anthropic Haiku 4.5 $1/Minput, $5/M output; $0.10/M 5-min cache read.

SpaceXAl Grok 4.7 $2/Minput, $6/M output.

Mistral Large $0.50/M input, $1.50/M output; vendor notes batch and cache discounts.

Seat / platform examples

Product Public Price Snapshot

OpenAl ChatGPT Business Standard seat $20/month annual or $25 monthly; Premium seat $100/month
annual or $125 monthly.

Anthropic Claude Team Standard seat $20/month annual or $25 monthly; Premium seat $100/month
annual or $125 monthly.

Anthropic Enterprise $20/seat/month annual plus usage at APl rates, per published self-serve pricing.

Microsoft 365 Copilot Business Promotional starting price cited at $18/user/month annual; monthly price cited
at $25.20. Bundled Microsoft 365 plans differ.

Google Workspace Annual list prices shown as $7 Starter, $14 Standard, $22 Plus per user/month
after current introductory discounts.

Perplexity Enterprise Pro / Max $40/month or $400/year per Pro seat; $325/month or $3,250/year per Max seat.

Make At 10k-credit configuration: Core $12/mo, Pro $21/mo, Teams $38/mo; free tier
1,000 credits/mo.

n8n Starter €20/mo annual (2.5k executions); Pro €50/mo annual (10k); Business

€667/mo annual (40k, self-hosted).

Zapier Al by Zapier Model tiers consume 1x/3x/5x tasks; BYO Al account cited at 1x task multiplier.

SpaceXAl Voice Speech-to-speech $0.08/min; TTS $15/M characters; STT $0.10/hr batch or
$0.20/hr streaming.

PROCUREMENT RULE

Re-check pricing immediately before signing, and model the actual workflow volume. Subscription price is only one part
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of TCO.
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Appendix B. Glossary

Agent

Al system that can choose actions or tools to pursue a goal.

API

Programmatic interface that lets software communicate with another
service.

Context window

Maximum amount of information a model can consider in a request/session
according to vendor implementation.

Embedding

Numeric representation used to compare semantic similarity.

Fine-tuning

Additional training to adapt model behavior to examples.

Foundation model

General-purpose model used as the base intelligence for many tasks.

Hallucination

Confident output that is unsupported, incorrect or fabricated.

Inference Running a trained model to produce an output.

LLM Large language model.

MCP A protocol pattern for exposing tools/context to Al clients and agents.
RAG Retrieval-augmented generation: retrieving relevant knowledge and

supplying it to a model.

Structured output

Model response constrained to a defined schema such as JSON.

Token Unit used by language models to represent text and often to price usage.
Tool call Model request to invoke an external function, APl or service.
Vector database Store optimized for similarity search over embeddings.
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Appendix C. Source Notes

The implementation guidance in this document is synthesized from practical systems-design principles and public vendor
documentation. Pricing and product claims in the 2026 snapshot were checked against the following vendor sources on
October 7,2026:

OpenAl API pricing: https://developers.openai.com/api/docs/pricing

OpenAl GPT-5.6 Sol model page: https://developers.openai.com/api/docs/models/gpt-5.6-sol

OpenAl Business pricing: https://openai.com/business/pricing/

Anthropic pricing: https://www.anthropic.com/pricing

Google Gemini API pricing: https://ai.google.dev/gemini-api/docs/pricing

Google Workspace pricing: https://workspace.google.com/pricing

Microsoft 365 Copilot business pricing: https://www.microsoft.com/en-us/copilot/pricing/business

SpaceXAl API pricing: https://x.ai/api

SpaceXAl Voice API: https://x.ai/api/voice

Mistral pricing: https://mistral.ai/pricing/

Cursor models and pricing: https://cursor.com/docs/models-and-pricing

Make pricing: https://www.make.com/en/pricing

n8n pricing: https://n8n.io/pricing/

Zapier Al model-tier pricing: https://help.zapier.com/hc/en-us/articles/46425475442829-Al-by-Zapier-model-tier-pricing

Perplexity Enterprise pricing FAQ: https://www.perplexity.ai/help-center/en/articles/10352986-enterprise-pricing-and-
billing-frequently-asked-questions

Vendor terms, model names, product packaging and prices can change without notice. Always review current vendor
documentation, data-processing terms, security documentation and contractual commitments before deployment.

Closing Perspective

The organizations that gain the most from Al will not necessarily be those with the largest budgets or the most advanced
models. They will be the organizations that learn to redesign work, apply intelligence where it matters, constrain authority,
measure outcomes, and improve continuously. Al becomes strategically valuable when it is embedded into an operating
system that people can understand, trust, manage and economically justify.

CATHA IMPLEMENTATION STANDARD
Outcome first. Process before automation. Least privilege. Evidence before scale. Human accountability. Measured
economics. Designed recovery. Continuous improvement.

Catha Construction Services

Practical Al adoption e workflow design e governance e implementation ¢ managed Al operations

cathaconstructionservices.com
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Construction Applications

High-value construction starting points include bid and opportunity research, document extraction and comparison,
RFI/submittal drafting support, estimating research, project-administration assistance, lead and customer follow-up,
subcontractor/vendor research, meeting summaries, closeout preparation, management reporting and controlled agentic
workflows across office systems. Al should not independently approve safety-critical work, execute contractual
commitments, change final pricing, authorize payments or alter authoritative project records without explicit control.
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