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Machine Learning Engineers

Al tools accelerating model development, MLOps, and research.

EXPOSURE W NDOW ADOPTI ON TODAY READI NG
35 1_4 yr S Qeator & Augmented more than re-
_ Advanced placed.
Moderate exposure until change lands
User

Exposure is the share of today's work Al
can plausibly take on within the window.

§ 01 WHAT | S HAPPENI NG
What is happening to machine learning engineers

I mpact ML Engineers use Al-powered tools for automated machine learning (AutoML),
code generation for data preprocessing and model building, hyperparameter tuning,
experiment tracking, and deploying/monitoring ML models. Al is a core enabler of
their own work.

Risk Continuous evolution; Al tools augment productivity and enable more
complex model devel opment.

The ML Engineer role is at the cutting edge of Al. They leverage Al tools to
accelerate all stages of the ML lifecycle, from data preparation and model training to
deployment and operations (MLOps). The focus is on building more sophisticated,
scalable, and reliable Al systems, often using Al to help build Al.

Sector readiness Leading Edge - Creators & Intensive Users of Al Tools

ML Engineers are not just users but often creators or fine-tuners of the Al tools and
platforms that are transforming other industries. They are constantly adopting the
latest Al techniques and frameworks.
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§ 02 POSI TI ON

Where you stand

The ML Engineer roleisinherently Al-driven, asyou are building the Al systems. Al toolsare
primarily used to accelerate *your own* development process.

i Al isaforcemultiplier for ML Engineers, automating routine parts of the modeling pipeline
(e.g., hyperparameter tuning viaAutoML ) and assisting with coding and experimentation.

iii Thefuture ML Engineer will leverage increasingly sophisticated Al tools to tackle more
complex problems, build more robust and scalable Al systems, and focus on the entire ML Ops
lifecycle, including responsible Al practices.

§ 03 ACTI ONS 15 POI NTS

What this means for you

Concrete changes to how the work gets done, in the order you are likely to meet them.

01 AutoML for Model Selection & Hyperparameter Tuning. Utilize AutoML platforms to automatically explore
different algorithms and optimize hyperparameters, speeding up the initial modeling process.

02 Al Coding Assistants for ML Pipelines. Employ Al coding tools to generate boilerplate code for data
preprocessing, feature engineering, model training scripts, and API development for model serving.

03 Enhanced Data Annotation & Labeling Tools. Leverage Al-assisted tools that can speed up the process
of labeling large datasets required for training supervised learning models.

04  Al-Powered Experiment Tracking & Management. Use platforms that integrate Al to help manage,
compare, and version thousands of ML experiments and their results.

05  MLOps Automation. Implement Al-driven tools within MLOps pipelines for automated model deployment,
monitoring (for drift, performance degradation), and retraining.

06  Generative Al for Synthetic Data Creation. Explore using generative models (GANs, VAES) to create
synthetic data for training ML models, especially when real-world data is scarce or sensitive.

07 Al for Model Explainability & Interpretability (XAl). Use Al-based techniques (e.g., SHAP, LIME) to
understand and explain the predictions of complex black-box ML models.

08 Foundation Model Adaptation & Fine-Tuning. Increasingly, work will involve taking large pre-trained
foundation models and fine-tuning or adapting them for specific tasks and datasets.

09  Research & Implementation of Novel Al Architectures. Staying at the forefront of Al research and
implementing new model architectures, algorithms, and techniques.
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10  Optimizing Models for Edge Deployment & Efficiency. Developing and deploying ML models that can
run efficiently on resource-constrained devices (edge Al).

11 Ensuring Ethical Al & Mitigating Bias in Models. A core responsibility to design, train, and deploy ML
models that are fair, unbiased, transparent, and ethically sound.

12 Collaboration with Data Engineers & Software Engineers. Working closely with data engineers to build
robust data pipelines and with software engineers to integrate ML models into applications.

13 Version Control for Models & Data (like Git for code). Implementing robust versioning practices for
datasets, features, and trained models to ensure reproducibility.

14 Scalable Model Serving Infrastructure. Designing and managing infrastructure (often cloud-based and
containerized) for serving ML models in production at scale.

15 Continuous Learning of Cutting-Edge Al Research. The field evolves extremely rapidly, requiring
constant self-education through papers, conferences, and open-source projects.

What is pushing this change

01 Rapid Advancements in AI/ML Algorithms & Architectures. New breakthroughs in deep learning,
reinforcement learning, generative Al, etc., constantly create new possibilities and challenges for ML
Engineers.

02  Explosion of Data Availability & Computational Power (Cloud). The ability to train larger, more complex
models on massive datasets using scalable cloud infrastructure is a key driver.

03  Business Demand for Al-Driven Solutions Across All Industries. Virtually every sector is looking to
leverage Al/ML for competitive advantage, creating huge demand for ML engineering skills.

04  Rise of MLOps Practices & Tools for Productionizing ML. Tools and best practices for deploying,
monitoring, and managing ML models in production are maturing rapidly.

05  Availability of Pre-trained Foundation Models & Transfer Learning. Large models pre-trained on vast
datasets can be fine-tuned for specific tasks, accelerating development and improving performance.

06  Open Source Al Frameworks & Libraries (TensorFlow, PyTorch, Scikit-learn). These provide the
building blocks for ML development, fostering innovation and a large community of practice.

07 Need for Automation in the ML Workflow Itself (AutoML). Tools that automate parts of the model building
process (feature selection, algorithm selection, hyperparameter tuning) increase ML engineer productivity.

08  Focus on Responsible Al (Ethics, Fairness, Transparency, Explainability). Growing awareness and
regulatory pressure require ML Engineers to build systems that are not only accurate but also fair and
explainable.
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09  Growth of Edge Al & On-Device Machine Learning. Deploying ML models directly on devices (phones,
sensors) for real-time inference and privacy is a growing trend.

10  Demand for Scalable, Reliable, & Maintainable ML Systems. As Al moves from research to production,
the need for robust, maintainable, and scalable ML systems becomes paramount.

§ 05 VARI ATl ON 5 SECTORS

|mpact by sector

The headline figure is an average. Where you work changes the picture.

Computer Vision Engi- Leveraging Al tools (including generative Al for synthetic image data) to build
neers models for image recognition, object detection, segmentation, and generation.
Natural Language Pro- Utilizing foundation models (LLMs) and fine-tuning them for tasks like text classifi-

cessing (NLP) Engineers  cation, sentiment analysis, translation, summarization, and chatbot development.

Recommendation Sys- Building and optimizing Al models that personalize content, product, or service
tems Engineers recommendations based on user behavior and preferences.
ML Ops Engineers Focusing on the infrastructure and processes for deploying, monitoring, and man-

aging ML models in production at scale, heavily using automation and Al for
CI/CDICT (Continuous Training).

Reinforcement Learning  Designing and implementing Al agents that learn through trial and error to optimize
Engineers decisions in complex environments (e.g., robotics, game Al, supply chain optimiza-
tion).

§ 06 PREPARATI ON 8 SKILLS

Skillsto build

The skills that keep the human part of this work valuable as the routine part is automated.

o1 Strong Programming Skills (Python, C++, Java). Essential for implementing ML models, building data
pipelines, and integrating models into applications.

02  Deep Understanding of ML Algorithms & Theory. Knowing the mathematics and assumptions behind
various algorithms (regression, classification, clustering, deep learning) to select and apply them correctly.

03  Expertise in Data Preprocessing & Feature Engineering. Ability to clean, transform, and select relevant
features from raw data to optimize model performance.
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04  Proficiency with ML Frameworks & Libraries (TensorFlow, PyTorch, Scikit-learn). Hands-on experi-
ence with popular open-source tools for building, training, and evaluating machine learning models.

05  MLOps & Model Deployment Skills. Skills in containerization (Docker, Kubernetes), CI/CD pipelines for
ML, model monitoring, and managing scalable serving infrastructure.

o6  Data Engineering & Big Data Technologies (Spark, Hadoop). Ability to work with large datasets, build
efficient data pipelines, and use distributed computing frameworks.

07 Cloud Computing Platforms for ML (AWS, Azure, GCP). Experience with cloud services for data storage,
compute (GPUs/TPUs), and managed ML platforms for training and deployment.

08  Problem-Solving & Analytical Thinking for Model Development. Defining ML problems, designing
experiments, iterating on models, and troubleshooting issues to achieve desired performance.

§ 07 I NSTRUMENTS 11 ENTRIES

Toolsin use

KI'NDS OF TOOL WORTH KNOW NG

01 Al Coding Assistants (for ML scripting). Tools that provide code suggestions, completions, and generate
boilerplate code for Python, data science libraries, and ML frameworks.

02 AutoML Platforms & Libraries. Software that automates the process of algorithm selection, feature
engineering, and hyperparameter optimization for ML models.

03 ML Experiment Tracking & Versioning Tools. Platforms for logging, comparing, and managing different
versions of ML experiments, models, and datasets.

04  MLOps Platforms. Integrated platforms for streamlining the entire machine learning lifecycle, from devel-
opment to deployment and monitoring.

05  Data Annotation & Labeling Tools (often Al-assisted). Software that helps accelerate the process of
labeling large datasets for supervised learning, sometimes using Al to suggest labels.

o6  Cloud-Based Managed ML Services. Services offered by cloud providers that simplify the training,
deployment, and scaling of machine learning models.

NAMED TOOLS ALREADY | N USE

GitHub Copilot / Amazon CodeWhisperer (for Python/ML code)
Al pair programmers that assist ML engineers in writing Python code for data manipulation, model training, and
API development.

Google Cloud AutoML / H20O.ai / DataRobot
Platforms that automate parts of the machine learning pipeline, enabling faster model development and iteration.

Report No. 169 - revised 4 Cctober 2026 - https://ww. careerguard. ai/reports/ machi ne-1 earni ng-engi neers 5/ 12



Al | MPACT REPORT - MACHI NE LEARNI NG ENGI NEERS CAREERGUARD. Al

MLflow / Weights & Biases (W&B) / Comet.ml
Tools widely used for managing the machine learning experiment lifecycle, tracking parameters, metrics, and
artifacts.

Kubeflow / Amazon SageMaker MLOps / Azure Machine Learning (MLOps features)
Comprehensive platforms designed to help teams build, deploy, monitor, and manage machine learning models
in production environments.

Labelbox / Scale Al / Amazon SageMaker Ground Truth
Services and platforms that offer tools and workforces (sometimes Al-assisted) for annotating and labeling large
datasets for ML training.

§ 08 EXAMPLES 5 EXAMPLES

In practice

Ways people in this role are already using Al, and what they get from it.

Use AutoML to Rapidly ~ How Feed your prepared dataset into an AutoML platform to automatically
Test Multiple Model Ar- train and evaluate various algorithms (e.g., logistic regression, random
chitectures forest, neural networks) to find a strong baseline model quickly.
EXAMPLE 1

GAIN Significantly accelerates the model selection process, allows explo-

ration of a wider range of options, and often leads to better performing
baseline models.

Generate Python Code HOW When working with a new dataset, ask an Al coding assistant to gen-
for Data Preprocessing erate Python scripts for common tasks like handling missing values,
with an Al Assistant feature scaling, or one-hot encoding.
EXAMPLE 2

GAIN Reduces time spent on writing repetitive boilerplate code, minimizes

errors, and allows you to focus on more complex feature engineering
or modeling logic.

Employ Al for Hyperpa-  How Use libraries like Optuna or features within cloud ML platforms to
rameter Optimization automatically search for the optimal set of hyperparameters for your
EXAMPLE 3 chosen ML model, saving manual tuning time.

GAIN Improves model performance by systematically finding better hyper-

parameter configurations than manual or grid search methods alone.

Leverage Generative Al HOW If real-world training data is scarce or has privacy concerns, use
to Create Synthetic Generative Adversarial Networks (GANSs) or other generative models
Training Data to create realistic synthetic data to augment your training set.
EXAMPLE 4
GAIN Can improve model robustness, help address data imbalance issues,
and enable model training in situations with limited or sensitive real
data.
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Utilize MLOps Tools for
Automated Model Moni-
toring & Retraining

EXAMPLE 5

HOW Set up automated monitoring for your deployed ML models to detect
concept drift or performance degradation, and trigger automatic re-
training pipelines when necessary.

GAIN Ensures models in production maintain their performance over time,
reduces manual intervention for monitoring, and enables continuous
improvement of Al systems.

§ 09 CONTEXT

How this role compares

Three neighbouring roles chosen to show the direction of travel.

Manual Data Labelers/
Annotators (Basic, repet-
itive labeling)

MORE EXPOSED

Al Ethicists/ Responsi-
ble Al Specialists

DI FFERENT SKI LLS, GROW NG

Product Managers (for Al
Products)

COMPLEMENTARY, LESS EXPOSED

Al 1weacT - High (Al-assisted labeling tools and active learning techniques can
significantly reduce manual effort; some tasks fully automated for
simpler data)

work MovEs ToRole may shift to quality control of Al-generated labels, handling am-
biguous cases, or managing labeling projects.

Al IvwPACT  Foundational/Advisory (They develop frameworks and guidelines for
ensuring ML models built by engineers are fair, transparent, and eth-
ical)

WORK MOVES ToDeep expertise in ethics, law, social sciences, and understanding of
AI/ML to assess and mitigate risks of bias and harm.

Al 1weAcT  High Augmentation (Use Al-driven market research, user feedback
analysis), but core role is defining Al product vision, strategy, user
needs, and prioritizing features, which is human-led.

WorRK Moves ToDeep understanding of user needs, market opportunities, business
strategy, and effectively translating these into requirements for ML
Engineers.

§ 10 VERDI CT

Closing judgement

For Machine Learning Engineers, Al isnot just a subject of their work but
also apowerful tool that accelerates their own development process. By
embracing Al-driven automation for tasks like coding, experimentation,
and ML Ops, ML Engineers can focus on solving more complex problems,
innovating with novel architectures, and ensuring the responsible and
impactful deployment of Al systems.
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§ 11 BASI S REVI SED 4 OCTOBER 2026

Evidence and revisons

What the exposure figure rests on, what changed when it was last revised, and the published
work cited for this role.

SCORE The 4 October 2026 review moved the score up by 15 points.

20 to 35 Microsoft's Al applicability score for the matching occupations is 0.22, in the top

W NDOW quarter of 785 US occupations; Anthropic's observed exposure (the share of the

1-5 years to 1-4 years occupation's tasks already being done with Claude) is 0.31, which is heavy by the
standards of the 756 occupations measured; the US Bureau of Labor Statistics
places itin the 'very high' Al-exposure tier; BLS projects employment to grow 16.0%
over 2025-35. Blending our 2025 editorial figure (60%) with the 2026 evidence
composite (40%) moves the score from 20 to 35 and shortens the window from 1-5
years to 1-4 years.

MEASURES BEHI ND THE SCORE

US Bureau of Labor Statistics - Employment Projections 2025-35 and Al Exposure Categories (27 August 2026)

Al-exposure tier: Very high. Projected employment change 2025-35: +16.0%. Matched to Computer and infor-
mation research scientists; Software developers.

PUBLI SHER PDF  ARCHI VED COPY

Microsoft Research - Working with Al: Measuring the Applicability of Generative Al to Occupations (10 July 2025)
Al applicability score 0.22 (percentile 75 of 785 occupations) for SOC 15-1252, 15-1221.

PUBLI SHER PDF  ARCHI VED COPY

Anthropic - Anthropic Economic Index report: Cadences (26 June 2026)
Observed exposure 0.31 for SOC 15-1252, 15-1221 (percentile 92 of 756 occupations).

PUBLI SHER  PDF

Stanford Digital Economy Lab - Canariesin the Coal Mine? Sx Facts about the Recent Employment Effects of Artificial
Intelligence (12 August 2026)

Software development is one of the two occupations where the paper finds the clearest early-career hiring decline;
experienced developers show no comparable gap.

PUBLI SHER PDF

World Economic Forum - The Future of Jobs Report 2025 (7 January 2025)

Software and applications developers and Al/ML specialists sit on the WEF fastest-growing list: exposure here
reads as transformation and demand, not decline.

PUBLI SHER PDF
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UK Department for Science, Innovation and Technology - Assessment of Al capabilities and the impact on the UK
labour market (28 January 2026)

UK context: around 70% of UK workers are in occupations with tasks Al could perform or enhance, above the US
average; a one-standard-deviation rise in exposure was associated with a 3.9% fall in UK job postings.

PUBLI SHER ARCHI VED COPY

ALSO CI TED FOR THI'S ROLE

Anthropic - Anthropic Economic Index report: Learning curves (24 March 2026)

Coding tasks are migrating into automated API workflows where directive (delegated) use dominates, which
raises real-world exposure beyond what chat-based usage shows.

PUBLI SHER  PDF

Indeed Hiring Lab - Al at Work Report 2025: How GenAll is Rewiring the DNA of Jobs (23 September 2025)

Indeed rates software development the most exposed occupation (81% of typical skills hybrid), yet its 2026
follow-up finds software postings up almost 15% since early 2025, concentrated in senior and Al-titled roles.

PUBLI SHER

Archived copies are served only where the licence permits; otherwise the link goes to the publisher. Full research library:
https://www.careerguard.ai/sources

§ 12 APPENDI X

M ethod and sources

Each report was written from a large body of published research and then, in October 2026, re-scored against
occupation-level evidence: the US Bureau of Labor Statistics Al-exposure classification and 2025-35 projections,
Microsoft Research’s Al applicability scores and Anthropic’s observed-exposure data, cross-checked against the
reports listed in the Evidence section above. The organisations and publications below are the standing literature
behind the narrative sections. Every source, with dates, licences and archived copies where we are permitted to
hold them, is catalogued in the research library.

Scores are revised by blending the previous editorial figure (60%) with a composite of the three occupation-level
measures (40%), capped at fifteen points per revision and rounded to the nearest five. The window shifts one
notch when a score moves ten points or more. Hand adjustments are recorded with their reason in the revision

log.

I GLOBAL AND MACROECONOM C | MPACT OF Al ON WORK

World Economic Forum

The Future of Jobs Report series— Employer survey of expected job growth and decline, skill shifts and technology adoption (2020,
2023 and 2025 editions); Artificial Intelligence and the Future of Entry-Level Work (2026).

Al governance and transformation reports — Frameworks on ethical Al, talent strategy and industry transformation.

McKinsey Global Institute

Al, Automation and the Future of Work series— Research quantifying automation potential by task, sector and demographic, from "Jobs
Lost, Jobs Gained" to "Agents, robots, and us" (2025).

Industry-specific reports — Financial services, healthcare, manufacturing and others.
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PwC
Global Al Jobs Barometer — Annual analysis of job postings and productivity by Al exposure (2024-2026 editions).
Upskilling Hopes and Fears survey — Employee perceptions and readiness.

Microsoft Research and Anthropic
Working with Al (2025); Anthropic Economic Index (2025-2026) — Occupation-level usage data from Copilot and Claude conversations,
the two observed-usage measures behind the 2026 revision.

Stanford Digital Economy Lab and Stanford HAI
Canariesin the Coal Mine? (2025-2026); Al Index Report (annual) — Payroll evidence on early-career employment in exposed
occupations; annual measurement of Al capability, investment and adoption.

Deloitte
Human Capital Trends series — Workforce, talent and HR technology trends.
Tech Trends series — Emerging technologies and their business implications.

Accenture
Technology Vision series — Forward-looking analysis of emerging technology, with emphasis on Al.
Fjord Trends — Design, innovation and human experience in a digital world.

Boston Consulting Group
Al/ML insights and industry solutions — "The Al Revolution in the Workplace" and related research.

EY
Al and workforce reports — Adoption, talent strategy and ethics.

IBM Institute for Business Value
Al and automation studies — Business models, workforce evolution and leadership.

OECD
Al Policy Observatory — International data and policy on Al, labour markets and skills.
Employment Outlook — Labour-market trends including technological impact (2023-2026 editions).

International Labour Organization
Generative Al and Jobs: A Refined Global Index of Occupational Exposure (2025) — Task-level exposure gradients for every ISCO
occupation; successor to the 2023 global index.

International Monetary Fund
Saff Discussion Notes on Al and work (2024, 2026) — Complementarity framing: where Al augments and where it substitutes.

UK Department for Science, Innovation and Technology
Assessment of Al capabilities and the impact on the UK labour market (2026) — UK occupational exposure and job-posting evidence.

Brookings Institution
Al and automation research — Economic and social implications, displacement and skills.

Yale Budget Lab and Goldman Sachs Research
Tracking the Impact of Al on the Labor Market; Al and the USlabour market (2026) — Aggregate labour-market monitoring; macro
displacement estimates.

Oxford University (Oxford Martin School)
The Future of Employment — Frey & Osborne and subsequent research on susceptibility to automation.

MIT Technology Review
Al & Work — Reporting on Al research and its implications for industries and jobs.

Gartner
Hype Cycle for Artificial Intelligence — Maturity and adoption of Al technologies.
Future of Work reports — Workplace models and talent strategy.
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U.S. Bureau of Labor Statistics
Employment Projections 2025-35; Al Exposure Categories; Occupational Outlook Handbook — Ten-year employment projections and, from
the 2025 cycle, an Al-exposure tier for every detailed occupation.

Indeed Hiring Lab
Al at Work Report (2025) and posting-market updates — Skill-level transformation estimates and job-posting trends by occupation.

11 CORE Al AND MACHI NE- LEARNI NG RESEARCH

OpenAl
Research papers, blog and API documentation — Large language models, generative Al, safety and societal impact.

Google DeepMind
Research papers and blog — Reinforcement learning, Al for science, AGI and ethics.

Meta Al
Research papers and blog — Large language models, computer vision, Al for social good.

Hugging Face
Transformers library and model hub — Open-source state-of-the-art NLP models.

TensorFlow and PyTorch
Documentation and community forums — Core frameworks illustrating practical capability.

arXiv
csAl, cs.LG, cs.CV, cs.CL — Pre-print research.

NeurIPS and ICML
Conference proceedings — Top-tier academic research.

ACM and IEEE
Journals and proceedings — ACM Computing Surveys; IEEE Transactions on Al.

Kaggle
Datasets and competition solutions — Applied machine learning on real-world problems.

The Alan Turing Institute
Research and reports — Responsible and applied Al.

11 ETHI CAL AND RESPONSI BLE Al DEPLOYMENT

NIST
Al Risk Management Framework — Voluntary framework for managing Al risk.

European Commission
Al Act — Risk-tiered legal framework for Al.
Ethics Guidelines for Trustworthy Al — Principles for responsible development.

Partnership on Al
Research and best practice — Responsible Al development.

Al Now Institute
Annual reports — Social implications: power, inequality, rights.

ACM FAccT
Proceedings — Fairness, accountability and transparency.

Data & Society
Publications — Social implications of data-centric technology.
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WIPO
Conversation on |P and Al — Intellectual-property implications of Al.

IEEE Global Initiative on Ethics of A/IS
Ethically Aligned Design — Recommendations for ethical Al design.

Center for Al and Digital Policy
Policy briefs — Accountable Al policy.
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