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A Modern Data Analytics Playbook
for Efficiency and Profitability in
Dairy Operations

Fordairy industry players, transforming
operations through smarter, data-driven
decisions.
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Introduction

Introduction

The dairy industry is undergoing one of the most consequential shifts in its history, not
driven by genetics, feed, or farm size, but by data. From farm-level decisions on cow
health, feed conversion, and reproduction, to processor-level decisions on yield
optimization and compliance, data is becoming the central nervous system of modern
dairy operations.

Yet, while many dairy producers have access to data, far fewer are truly using it. A 2024
report by IFCN found that over 72% of mid-to-large dairies collect digital data, but less
than 30% use it in operational or financial planning decisions.
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This whitepaper was created to help dairy operators change that.

Drawing from real-world systems used in progressive farms and vertically integrated
dairies, this playbook provides a practical framework for using data analytics not just to
monitor, but to lead. We’'ll walk through the operational areas where analytics is making
the highest impact, from precision feeding to herd health forecasting, from milk quality
risk scoring to predictive inventory for processors.
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I Consider The Shifts

Instead of treating subclinical mastitis after a

Predict Outbreaks 2-3 Days

bulk tank alert, data-driven dairies are using
- . Before Symptoms Appear.
inline SCC data and behaviourtrends to

e Rather than basing feed adjustments on monthly nutritionist visits, automated ration
analyzers and dry matter intake trackers now help nutritionists optimize energy
balance daily, saving $0.40 to $0.60 per cow/day.

e On the financial side, processors using integrated analytics have reduced shrink loss
by up to 18% by aligning yield forecasting with real-time production data.

| Who This Is For

This resource is intended for forward-thinking leaders across the dairy value chain,
including:

CEOs seeking to scale operations while managing unit cost volatility and
environmental scrutiny

COOs overseeing cross-site standardization across milking routines, feed

@) [

programs, and plant workflows

CFOs needing near-real-time visibility into cost per hundredweight,
component-based pricing variances, financial and accounting

@

management, and inventory movement across milk and byproducts

Plant and Herd Operations Managers responsible for aligning milk quality
KPls, milk loss tracking, and processing throughput with production-level

B

datainputs
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The Upheaval: Complexity, Waste & Missed Opportunity

Whether you manage a 10,000-head dairy with on-site processing or coordinate
multiple contract suppliers within a cooperative model, this playbook speaks directly to
your operational realities.

The Upheaval: Complexity, Waste &
Missed Opportunity

Dairy enterprises are now operating in a fundamentally different environment than they
were even five years ago. Shifts in cost structures, compliance expectations, and market
incentives have accelerated at a pace that leaves little room for slow course corrections.
The result is a heightened sensitivity to inefficiency: every operational misstep, data
delay, or misaligned decision carries a larger financialimpact thanin the past.

To understand the urgency of transforming dairy decision-making, it’s important to
examine the external pressures that are setting the tone for every operational choice
made inside the industry today.

I External Pressures Reshaping Dairy Economics

The operating landscape for dairies is being redefined by a combination of market
volatility, regulatory tightening, and perishability constraints, all of which compress
margins and amplify the cost of inefficiency.

1. Volatile input costs

Feedrepresents 40-60% of total production costs in most large dairies. Over the
past 12 months, corn and soybean meal prices have fluctuated by more than 18%,
forcing frequent ration adjustments.

2. Regulatory and compliance mandates

States like California are enforcing 40% methane reduction targets by 2030 under
SB1383. Nutrient management reporting, water usage tracking, and manure
handling documentation have become audit-ready requirements, with non-
compliance penalties reaching up to $25,000 per violation.

05



3. Perishability and market sensitivity

Dairy is one of the most time-sensitive food sectors. A single day of delay in
distribution can mean the difference between full-value sales and steeply
discounted product.In2023, U.S. processors reported 5-7% average product loss
from spoilage and quality deviations.

Operational Disconnects in a Typical Dairy
Enterprise

The Dairy Operations Disconnect Map

Herd

Milking,

Herd Health,
Feed Intake

Procurement Lag

Feed orders not synced to actual
plant schedules

Plant Operations

Intake,
Processing,
Packaging

Production Blind Spots
Scheduling done without real-time
milk quality inputs

Quality Assurance

Testing,
Compliance,
Deviations

QA Delays

Issues discovered after processing

instead of at intake

Inventory Management

Order Commitments,
Fulfillment,
Market Delivery

i

E Sales Oversights

‘ Commitment made without

E confirmed inventory alignment
I
|

While external pressures dictate market conditions, the greatest and most immediate
margin losses in dairy often occurinside the operation itself. Across the value chain, from
herd management to sales, critical functions frequently operate with isolated systems
and delayed data. The result is a series of choke points where product flow and
information flow fall out of sync, leading to unnecessary costs, waste, and missed
opportunities. The diagram below illustrates the typical fault lines within a dairy
enterprise, where data gaps translate directly into operational and financial losses.

The choke points:

-

Feed orders not synced to
actual herdintake and
plant schedules.

-

Scheduling done without
real-time milk quality
inputs.

.

- a
© R &
Procurementlag Production blind spots QA delays

Issues discovered after
processing instead of at

intake.

-

-

Sales oversights

Commitments made
without confirmed

inventory alignment

.

The Upheaval: Complexity, Waste & Missed Opportunity
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I The Cost of Data Delays

In perishable product chains, hours matter. A batch of raw milk with elevated SCC,
identified late, can force full-product disposal and reprocessing. Delayed yield data
from the plant can result in overproduction of short-shelf-life SKUs, leading to spoilage
and discounted sales. Compliance responses suffer as well, a late environmental report
orincomplete traceability log can trigger fines or audit failures.

Fragmented Tools and Manual Workarounds
Multiple stand-alone systems, herd management, inventory, and finance, are rarely
connected, leading to:

e Duplicate data entry across three or more systems for a single event.

¢ Reliance on spreadsheets and emails to reconcile production, QA, and inventory
data.

e Missed cause-and-effect links between herd health, milk quality, and processing
yield.

These inefficiencies are not just administrative, they create decision latency, where
action comes after financial lossis already locked in.

The Opportunity: What Happens When
Analytics Gets Embedded

When analytics moves from stand-alone dashboards to being woven into daily
operational systems, decision-making stops being a separate activity, it becomes an
automatic part of running the business. For dairy enterprises, this shift means every
tanker routed, every batch processed, and every cooling unit maintained is guided by
real-time, data-backedlogic.

Embedded analytics bridges the gap between knowing and acting, transforming data
from a historical record into a live operational tool. The result is faster pivots, tighter cost
control, and the ability to act on deviations before they become losses.

The Opportunity: What Happens When Analytics Gets Embedded o7



I Operational Use Cases

1. Milk Route Optimization

Milk route optimization begins by collecting
live data from the herd side, such as expected
pickup volumes, current cooling tank status,
and capacity limits, then integrating these
with logistics and supply chain management

inputs from transport scheduling and plant
intake queues.

Decisions it changes

With  these
resequence tanker routes during the day to

inputs, dispatchers can
prevent overfilled tanks, reduce quality risks
from extended hold times, and match
deliveries to plant intake capacity. It also
allows for immediate rerouting when traffic or
weather causes delays.

KPIs to monitor

Milk Route Optimization

9 Tank Fill
Farm

Plant Intake 9:00
9 Farm

Optimized Route ./~

Traffic

9 Farm

On-time pickup percentage, average dwell time at farms, turnaround time at plant
gates, andloadrejectionrates provide ongoing feedback on performance.

Governance & pitfalls

Routing must factor in driver hours and union
agreements to ensure plans are practical.
Dispatch rules should also respect strict QA
requirements so that optimization never
compromises product quality.

The Opportunity: What Happens When Analytics Gets Embedded
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2. BatchYield-to-Cost Correlation

What to instrument

Batchyield-to-cost correlationrequires
linking production data, such as
pasteurization temperatures, vat times,
and line speeds, withingredient costs,
labor hours, and energy usage. Quality
parameters like butterfat, protein, and
SCC should also be captured at the
batchlevel.

KPIs to monitor

Yield variance by SKU, rework
percentage, cost perfinished unit, and
margin per hour of production are key
metrics.

Decisions it changes

This visibility enables managers to
identify which processing parameters
produce the highest yields and which
SKUs deliver the best margins. It can
alsoreveal where inefficiencies, like
overuse of energy orraw materials, are
eroding profitability.

Governance & pitfalls

Accurate time synchronization between
plant control systems, quality testing,
and financial records is essential.
Without it, correlations between
process settings and cost outcomes
can be misleading.

3. Chilling Center Throughput Dashboards

For chilling centers, data should be collected on fill levels, temperature drop rates,

agitation status, and tank turnover times. Logistics data on expected arrivals and

processing plant intake schedules must also be included.

Decisions it changes
Managers can use this information to reassign

incoming loads to alternative tanks,

accelerate lab testing, or reroute trucks to
sites before capacity

secondary or

temperature limits are breached.

KPIs to monitor

Chilling Center Throughput Dashboards

Live Utilization

Chilling Center A
7hr

Estimated Time to Capa

Temperature Compliance
67%

In Compliance
city

Live Utilization

Chilling Center B
14 hr

Estimated Time to Capa

Temperature Compliance

Out of Compliance

45%

city

Live Utilization

Chilling Center C
3hr

Estimated Time to Capacity

Temperature Compliance

82%

In Compliance

Tank turnover time, percentage of capacity utilized, exceptions per day for
temperature or ETA mismatches, and spill or overflow incidents should be tracked.

The Opportunity: What Happens When Analytics Gets Embedded
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Governance & pitfalls

Sensors must be regularly calibrated to ensure temperature and fill readings are
accurate. Dashboards should be shared between logistics and plant teams to avoid
duplicate or conflicting data sources.

4. Predictive Maintenance & Spoilage Alerts

Sensors on compressors, agitators, pumps, fillers, and CIP systems should track
vibration, amperage, and temperature readings. This data should be paired with
production quality data to detectissues that could compromise product safety oryield.

Decisions it changes

Maintenance can be scheduled proactively during low-production windows, preventing
breakdowns and avoiding spoilage linked to cooling or agitation failures.

MAINTENANCE CALENDAR
WEEK MON TUE WED THU FRI SAT SUN
w
w
ws
wa
ws

KPIs to monitor

Mean time between failures (MTBF), unplanned downtime hours, quality incidents
linked to equipment, and the percentage of preventive maintenance tasks
completed on schedule are core indicators.

Governance & pitfalls

It’s best to start with the most critical assets to prove the predictive models before
expanding. Maintenance alerts should always trigger formal work orders and follow-up
analysis to refine predictions.

The Opportunity: What Happens When Analytics Gets Embedded 10



Transforming Dairy Ops with the Right
Analytics Stack

Welcome,
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In the modern dairy economy, both livestock operations and processing plants operate
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in an environment where timing, precision, and efficiency determine profitability. On the
farm, missed opportunities to adjust feeding programs or detect emerging health issues
can reduce yields for weeks. On the other hand, In processing, delayed awareness of
quality deviations or capacity constraints can result in rework, wasted product, or missed

delivery windows.

Most players in the dairy chain already have systems generating valuable data, from
automated milking parlors and herd health trackers to pasteurizer controls and
warehouse logs, yet ERP platforms like Ag NetSuite and Microsoft Dynamics for

agriculture are often underutilized when it comes to integrated analytics.

An effective analytics stack removes those silos. It turns fragmented datasets into a
continuous, end-to-end operational view, one that enables faster decisions, earlier
interventions, and tighter coordination between farm and plant.

I Core Layers of a Dairy Analytics Architecture

1. Data Storage: The Foundation for Operational Intelligence

At its core, the storage layer is the repository where every key operational record lives,
milk yield data from the farm, component test results from the lab, chilling tank readings,
plant throughputlogs, and finished goods inventory movements.

Transforming Dairy Ops with the Right Analytics Stack 1
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Transforming Dairy Ops with the Right Analytics Stack

For livestock operations, this makes it possible to analyze years of production trends,
breeding performance, and feed conversion efficiency. For processors, it provides the
baseline for yield benchmarking, batch traceability, and quality performance tracking.
Both sides gain the ability to pull complete histories on demand, whether for market

analysis, supplierreviews, or compliance audits.

Data Storage - Tools & Platforms

Azu re Microsoft* db amazon
O Synapse Analytics Kﬁ% SQL Server 2 snowflake - REDSHIFT

2. ETL Pipelines: Connecting the Chain from Farm to Plant

ETL (Extract, Transform, Load) pipelines act as the connectors between every data
source in the dairy chain. They draw in information from herd management systems, feed
mixer controls, milk tanker logs, lab analyzers, plant SCADA systems, and ERP platforms,

cleaning and standardizing it for analysis.

This allows livestock and processing teams to work from the same information without
waiting for manual reconciliations. A herd health alert logged in the morning caninfluence
tanker routing by midday. An unexpected shift in component quality at the farm can
immediately inform which products should be prioritized at the plant.

ETL Pipelines - Tools & Platforms

pre. nifié Gt - »talend

3. Visualization & BIl: Real-Time Situational Awareness

Business Intelligence tools, when configured for the realities of dairy operations, make
complex operations easy to monitor. Dashboards can show farm managers real-time
feed intake against target, or highlight barns with rising health alerts. On the processing
side, visualizations can flag yield dips, energy inefficiencies, or slow-moving inventory

before they erode margins.
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Transforming Dairy Ops with the Right Analytics Stack

By aligning views across the chain, everyone involved, from herd health coordinators to
plant schedulers, can work toward the same goals, seeing how their actions affect

upstream and downstream performance.

Visualization & Bl - Tools & Platforms

fivobleoy Qlik@ B3 Excel

4. Modelling & Al: Anticipating Issues Before They Disrupt

Once the data is connected and visible, modeling and Al bring predictive power to daily
operations. Farms can use models to forecast milk output based on weather patterns,
feed changes, or herd health data. Processing plants can model throughput to optimize
scheduling or predict spoilage risk based on chilling centerloads and transport times.

This shift from reacting to anticipating allows both farms and processors to adjust plans
proactively, reducing waste, protecting product quality, and improving overall resource

allocation.

Modeling & Al - Tools & Platforms

[ o pgthon R qui’o@ 1F TensorFlow

5. Deployment & Security: Making the System Work in the Real World

Deployment is about integrating the analytics stack into daily workflows without
disrupting production or compromising sensitive information. In a cooperative or supply
chain environment, some data must be shared selectively: for example, milk quality
summaries from farms to plants, while other data remains confidential.

A secure, well-planned deployment ensures every participant can access what they
need, when they need it, while maintaining data privacy and meeting compliance
requirements. This is as important for protecting proprietary herd genetics and feed
formulations asitis for safeguarding plant production data and supplier contracts.

13



Deployment & Security - Tools & Platforms

IA Azure aws C 3 kubernetes

Tool Agnosticism & Custom Fit: Folio3’s
Architectural Approach

No two dairy operations are alike. A high-volume processing plant handling milk from
dozens of suppliers has different priorities from a vertically integrated farm that
processes its own output. Folio3’s approach focuses on understanding operational
goals first, then selecting and integrating the right tools to meet them, without locking
the businessinto a one-size-fits-all platform.

This ensures that whether the challenge is aligning herd health data with plant scheduling,
improving traceability across multiple suppliers, or consolidating financial and
production reporting, the architecture directly supports the business model and growth
strategy.

Tools That Mattered: Analytics in Real Dairy
Workflows

Case Study: Power Bl-Driven Data

Transformation for a Global Dairy Enterprise

In one regional market, a major vertically

integrated dairy enterprise faced a critical

roadblock: its global herd productivity and

health optimization platform was unavailable

locally due to software licensing restrictions.

Tools That Mattered: Analytics in Real Dairy Workflows 14



As a result, farm and processing data remained trapped in disparate spreadsheets, with
no reliable mechanism to aggregate, validate, and analyze it at scale. The lack of timely
insights delayed decisions on herd health interventions, feed adjustments, and milk

supply planning.
To bridge this gap, a localized analytical architecture was designed and deployed,

enabling end-to-end data flow from farm to Power Bl dashboards without relying on the
unavailable corporate platform.

Operational Challenges Resolved

Data fragmentation: unified multiple manual collection points into a single, governed
pipeline.

Manual workload: eliminated repetitive entry and file consolidation for farm and field
teams.

Datalatency: reducedreporting lag from weeks to nearreal time.

Quality control gaps: enforced standardized formats to prevent data entry errors at
source.

Outcome Highlights

e Sustained operational continuity ensured the program could run in full despite
technology availability constraints.

e Higher decision velocity enabled near-immediate adjustments to herd health, feed
conversion, and calf management programs.

¢ Improved collaboration field teams, veterinarians, and operations managers worked
from the same live dataset.

e Strategic adaptability architecture, designed to integrate additional data sources
without disrupting workflows.

Tools That Mattered: Analytics in Real Dairy Workflows 15



How Dairy Businesses Unlock Value

0
with Power Bl folio3

When compared to operatorsrelyingon

disconnectedreports and manual Tu rn i ng Da i ry Data

spreadsheets, dairy businesses using Power BI

with Folio3: Into Decisions

Gain a unified, real-time view of herd health, Your entire dairy operation, one dashboard,
milk quality, plant throughput, and endless insights.
distribution performance.

Dairy Operations Insights Overview

Spot deviations faster, whetherit's a spike in
SCC, unexpected yield loss, or delayed
deliveries.

Quarterly Milk Yield Growth

Align production schedules with demand
forecasts, reducing spoilage and
maximizing margins.

Empower both farm and plant teams with
role-specific dashboards, ensuring every

decisionis backed by timely, relevant data. Get a Consultation

Eliminate time wasted on manual

consolidation, freeing experts to focus on

improvement, not reporting.

Tools That Mattered: Analytics in Real Dairy Workflows 16
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Implementation Roadmap: How Folio3
Executes Analytics Projects

Transforming raw operational data into actionable intelligence requires a disciplined,
staged approach. Folio3’s implementation roadmap is purpose-built for the realities of
the dairy value chain, from large-scale herds to multi-site processing plants. The process
ensures data integrity, rapid deployment, and measurable outcomes without disrupting

ongoing operations.

No two dairy operations are alike. A high-volume processing plant handling milk from
dozens of suppliers has different priorities from a vertically integrated farm that
processes its own output. Folio3’s approach focuses on understanding operational
goals first, then selecting and integrating the right tools to meet them, without locking
the businessinto a one-size-fits-all platform.

This ensures that whether the challenge is aligning herd health data with plant scheduling,
improving traceability across multiple suppliers, or consolidating financial and

production reporting, the architecture directly supports the business model and growth

strategy.
DEFINE PROTOTYPE IMPLEMENT OPTIMIZE
Defining problem, user Converting mockups Development of the Development of next
journeys and feature into a clickable MVP (Minimal Viable set of features &
set prototype Product) improvements
EMPATHIZE IDEATE TEST
Understanding the Refining user journeys Getting prototype MEASURE
users’ needs & pain & features into tested by the real Testing real app &
points wireframes & designs users incorporating
feedback
4-6 Weeks 2-4 Months

I Step 1: Discovery & Business Gap Assessment

A targeted review of current systems, operational workflows, and decision-making
patterns to map where analytics can deliver the greatest ROI.

Implementation Roadmap: How Folio3 Executes Analytics Projects
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o Audit existing data sources (ERP, Herd Management Systems, plant QA logs, logistics

trackers).

e Interview key operational roles to understand real-world pain points.

e Identify missing metrics and integration gaps impacting herd health, yield
optimization, orcompliance reporting management.

| Step 2: Data Consolidation & Cleansing

Building a single, reliable source of truth across the dairy enterprise.

Merge data from ERP, MES, QA systems, feed management tools, and transport logs.

e Apply cleansing routines to remove inconsistencies, duplicates, and outdated
records.

e Standardize key data points (e.g., milk volume units, SCC measures, feed conversion
metrics) for cross-site comparability.

I Step 3: Dashboard Design & KPI Definition

Analytics designed around the way dairy operations actually function, not generic
templates.

o Define KPIs for herd health, feed efficiency, milk yield-to-cost ratios, chilling center
utilization, and processing throughput.

e Incorporate predictive analytics where historical data allows (e.g., spoilage risk
scoring, maintenance forecasting).

e Ensure dashboards present both macro (enterprise-wide) and micro (site-level)
insights.

Implementation Roadmap: How Folio3 Executes Analytics Projects 18
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I Step 4: Deployment & Role-Based Access

Secure, user-specific access ensures the right people get the right insights at the right
time.

e Deploy web and mobile-friendly dashboards for on-site managers and executives.

e Apply role-based permissions for different teams , from herd managers to plant
supervisors.

e Integrate with existing authentication systems to maintain enterprise security
protocols.

I Step 5: Training, Iteration, and Support

Sustained adoptionis built onuser confidence and continuous improvement.
e Delivertailored training for each operationalrole.

o Create feedbackloopstorefine dashboard usability and KPlaccuracy.

e Provide ongoing technical and functional support to adapt to evolving needs and
seasonal workflows.

Timeline Snapshot

Typicalimplementationruns 4-6 weeks, from discovery to full operational
deployment. This compressed schedule minimizes disruption while ensuring the
analytics stackis fully embedded before the next production cycle.

Implementation Roadmap: How Folio3 Executes Analytics Projects 19



Conclusion

The dairy industry is short on systems that can turn that information into precise, timely
action. Whether it’'s coordinating milk collection routes across a network of farms,
balancing yield against processing costs, or preventing spoilage before it starts,
analytics isn’'t just a “nice to have”, it's the operational backbone of modern dairy

businesses.

What sets resilient producers and processors apart is their ability to make decisions
grounded in a complete, trustworthy view of their operations. This means unifying herd
health metrics, feed data, production throughput, and market demand into one
accessible intelligence layer. By doing so, dairy operations can respond faster to
disruptions, identify performance patterns, and uncover opportunities that would remain
hiddenin spreadsheets orsiloed systems.

For many, the shift begins with embedding analytics into daily workflows, where a
dashboard alert can prevent a costly breakdown, or a trend line can guide the next feed
adjustment. Paired with tools such as advanced data automation pipelines and role-

based reporting, these insights become more than retrospective; they become

predictive and prescriptive.

As dairy value chains become more integrated, analytics will increasingly shape
decisions not just inside the plant but across the supply network. From optimizing
transport schedules to strengthening quality compliance across multiple product lines,

the impact compounds with every connected data point.

The opportunity is clear: those who invest in the right analytics stack today will lead the
market tomorrow, not simply by producing more milk, but by producing it smarter, with
better margins, lower waste, and stronger resilience against volatility.
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anut Folio3 AgTech

Folio3 AgTech is a trusted technology partner to the global agriculture industry,
with over two decades of experience delivering custom ERP, compliance, and
farm management solutions. We specialize in bridging the gap between
agricultural operations and enterprise systems, helping businesses manage

complexity, improve visibility, and scale with confidence.

With more than 310 successful ERP customizations across Microsoft Dynamics

365 and Oracle NetSuite, our team understands both the architecture and the

field realities. From cow-calf management to crop traceability, we've helped ag

businesses in North America, Australia, and beyond modernize how they work,
without disrupting what already works. At Folio3 AgTech, our goal is simple: build
software that gets out of the way, solves the right problems, and helps

agriculture move forward
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