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Executive Summary

In January 2025, Blackstone closed a $3.2 billion acquisition of regional pet food brands and immediately

announced a unified AI platform for demand sensing, manufacturing intelligence, and supply chain

orchestration across the combined entity. The deal was not unusual in size but remarkable in thesis: the

investment committee valued the portfolio's data consolidation opportunity as highly as its brand equity.

That logic now pervades consumer goods dealmaking.

The CPG and Food & Beverage sector sits at a curious inflection. Consumer demand is volatile, commodity

costs remain unpredictable, and retail power continues to concentrate, yet the companies deploying AI-

driven optimization are pulling away from peers at an accelerating rate. PE-backed CPG companies

expanded EBITDA margins by 3.2% annually during 2024-2025, four times the rate of public competitors.

The gap is not accidental. It reflects a systematic application of machine learning to the operational levers

that determine whether a consumer goods business generates adequate returns or exceptional ones:

forecast accuracy, inventory velocity, pricing precision, manufacturing uptime, and customer lifetime

value.

This whitepaper examines how private equity operating partners can deploy AI and advanced analytics to

unlock 480 to 1,000 basis points of EBITDA expansion across CPG/F&B portfolio companies. We draw on

specific deployments at PepsiCo, Unilever, Nestlé, and Coca-Cola alongside PE-backed case studies to

quantify the financial impact of each value creation lever and present Blue Orange Digital's phased

approach to building production-grade data infrastructure that delivers measurable returns within the

first year of ownership.

Private Equity Reshapes the CPG Landscape

PE firms completed 847 consumer goods transactions during 2024-2025, a 23% increase from the prior

year, with cumulative deal value exceeding $450 billion. The activity concentration is striking: KKR, Bain

Capital, Blackstone, Carlyle, Apollo Global, and CVC Capital Partners collectively accounted for 68% of

deal value, reflecting a conviction that operational transformation, rather than financial engineering

alone, drives returns in a sector where organic growth rarely exceeds low-single digits.

The transactions themselves reveal where the smart money sees AI-driven value creation. Bain Capital's

$680 million acquisition of Nestlé's plant-based brands in April 2025 explicitly targeted AI-powered

demand forecasting and direct-to-consumer optimization. Carlyle's $2.1 billion purchase of Mondelez's

premium snacking portfolio centered on digital transformation and AI-enabled consumer insights.

Reckitt's $4.1 billion baby care divestiture to Hellman & Friedman was underwritten on supply chain AI and

demand forecasting improvements. Apollo's $1.8 billion functional beverage rollup targeted AI-powered

marketing mix modeling from day one.
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The financial performance data validates the thesis. PE-backed CPG companies achieved 6.8% revenue

CAGR versus 2.1% for public competitors, with average exit multiples of 8.2x against entry multiples of 7.1x.

IRRs ranged from 18% to 34% with an average holding period of 5.4 years. The operating partners driving

these returns share a common playbook: deploy AI across the demand-to-cash cycle within the first 18

months of ownership, building a data platform that compounds in value as models train on proprietary

operational data.

Demand Forecasting: The Foundation of CPG

Value Creation

Traditional statistical forecasting remains the Achilles heel of consumer goods operations. Seventy-three

percent of CPG companies still rely on conventional time-series methods like ARIMA and exponential

smoothing, producing forecast accuracy in the 65-75% range that triggers a cascade of downstream

inefficiency: excess safety stock, preventable stockouts, unnecessary markdowns, and promotional spend

that misses the mark. AI-powered demand sensing changes the calculus fundamentally by integrating

real-time POS feeds, weather data, social signals, and supply chain event alerts to produce daily forecasts

at 88-94% accuracy.

PepsiCo's deployment illustrates the magnitude of the prize. The company rolled out machine learning

demand sensing across its 4.7 million SKU portfolio in North America and Europe between Q2 2024 and

Q1 2025, integrating 47 data sources including real-time POS feeds from 18 major retail partners.

Forecast accuracy jumped from 71% to 91% MAPE, finished goods inventory dropped 12% (releasing

approximately $340 million in working capital), stockouts fell 34%, and safety stock carrying costs declined

18%. The combined EBITDA impact: roughly $245 million annually from inventory optimization alone.

Unilever's Digital Demand Network, built in partnership with Blue Yonder and o9 Solutions, covers 12,000+

SKUs across its Beauty, Personal Care, Home Care, and Nutrition divisions. The results reported in FY2025

earnings are equally compelling: 15 percentage points of forecast MAPE improvement, $267 million in

working capital release, and supply chain response time compressed from 14 days to 3.2 days.

Promotional forecast accuracy improved from 62% to 87%, enabling materially better trade spend ROI.

The total EBITDA contribution reached $315 million annually.

Nestlé tackled the problem at even greater scale, deploying AI demand sensing across 45,000+ SKUs

globally in its Confectionery, Beverages, Water, and Pet Food divisions. The platform integrates weather

data, shelf footage analytics via computer vision, and real-time collaborative planning with major retail

partners. Category forecast accuracy improved from 72% to 88%, product waste fell $156 million annually,

gross margins expanded 2.1 percentage points through optimal pricing and promotional timing, and

working capital optimization released $428 million in inventory.
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The pattern across these deployments is consistent and replicable. An industry analysis of 127 CPG

companies implementing AI demand forecasting between 2022 and 2025 found average inventory

reduction of 11.8%, stockout reduction of 28%, and promotional effectiveness improvement of 12-18%. For a

typical PE-backed CPG company with $2-3 billion in revenue, the aggregate EBITDA impact from

demand forecasting alone ranges from $31 million to $62 million annually, representing 150 to 250 basis

points of EBITDA expansion. This is the single most reliable value creation lever in consumer goods,

achievable within 9 to 14 months and requiring moderate implementation complexity.

Supply Chain AI and Network Optimization

The average CPG company manages 150+ supplier relationships, operates 12-18 manufacturing facilities,

and distributes through 400+ channels. Traditional supply chain planning relies on static assumptions

about lead times, reliability, and transportation capacity that the past three years have rendered

dangerously outdated. AI-powered supply chain optimization integrates real-time disruption data,

predictive supplier risk assessment, and network simulation to compress the planning cycle from weeks to

hours while simultaneously reducing cost.

Blue Yonder has emerged as the dominant platform in CPG supply chain intelligence, with 67% adoption

among Fortune 500 food companies and 58% among large CPG manufacturers by 2025. A Bain Capital-

backed beverage manufacturer operating $2.8 billion in revenue across 47 production facilities deployed

the platform over 14 months, integrating 89 supplier systems alongside ERP, transportation management,

and demand systems. The results were transformative: procurement costs fell $127 million (4.5% of

COGS), inventory optimization released $94 million in working capital, on-time delivery improved seven

percentage points, and transportation costs dropped 8.3%. Total value creation reached $288 million,

approximately 310 basis points of EBITDA expansion.

o9 Solutions delivered comparable results at a PE-backed multi-category CPG company with $4.2 billion

in revenue spanning seven categories, 34 manufacturing plants, and 6,400+ SKUs. The platform's

generative AI scenario planning, real-time constraint identification, and digital twin simulations for each

facility drove forecast accuracy from 71% to 88%, reduced expedited freight from 18% of shipments to 6%

($43 million saved), and lifted the perfect order rate from 91% to 96%. EBITDA contribution totaled $267

million, approximately 260 basis points.

Transportation and logistics represent 5-8% of CPG product cost, and AI optimization of routing, load

planning, carrier selection, and mode selection consistently delivers 7-8% cost reduction. A PE-owned

national beverage distributor operating 47 distribution centers and 2,800+ daily delivery routes deployed

ORTEC route optimization over seven months. Transportation costs fell 7.4% ($73 million annually), fleet

utilization improved 14 percentage points, fuel consumption dropped 11%, and EBITDA expanded 610 basis

points. The improvement repositioned the business from a 8.2% EBITDA margin distributor to a 14.3%

margin operation, driving exit valuation from $611 million to $1.38 billion.
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Raw material procurement, typically 35-55% of COGS for CPG companies, presents additional AI-driven

savings. Platforms like Coupa and Jaggr provide commodity price forecasting, supplier performance

analytics, and contract intelligence that consistently reduce procurement costs by 2.1-3.4%. For a $2 billion

CPG company with $800 million in raw material costs, this translates to $16-27 million in annual COGS

savings.

Dynamic Pricing and Revenue Growth

Management

Pricing remains the highest-leverage EBITDA lever in consumer goods. A 1% improvement in price

realization generates 8-12% EBITDA lift for the average CPG company, yet most still rely on static shelf-

level pricing that goes unchanged for three to six months, leaving hundreds of millions on the table. AI-

powered dynamic pricing integrates demand elasticity models, competitive intelligence tracking 50,000+

price points daily, inventory position, promotional calendar data, and customer willingness-to-pay

analysis to optimize pricing continuously across channels, regions, and time periods.

Coca-Cola's dynamic pricing initiative is the sector's most ambitious deployment to date. By end of 2024,

the company had rolled out AI-powered venue-specific pricing across 400,000+ fountain drink locations

globally, adjusting for local demand, competitor pricing, foot traffic, and inventory levels. The 2025

investor updates reported 1.8-2.1% price realization improvement versus a historical baseline of 0.3%

annually. The financial impact was enormous: $847 million in incremental annual revenue, 2.2 percentage

points of EBITDA margin expansion, and $512 million in additional EBITDA from the combined effect of

dynamic pricing and premium mix shift toward the higher-margin fountain channel.

PepsiCo took a different approach, deploying demand elasticity modeling across Frito-Lay North America

and its beverage divisions. The platform modeled promotional elasticity across 847 SKUs and 127

customer segments using multinomial logit models, optimizing promotion depth, frequency, display

support, and price points simultaneously. Promotion ROI improved from $1.18 to $1.67 per dollar of trade

spend, a 42% improvement. At PepsiCo's revenue scale, even a 0.5% gross margin improvement translates

to $175 million in EBITDA.

For PE portfolio companies, the results are proportionally impactful. A Carlyle-backed premium snacking

company with $680 million in revenue deployed dynamic pricing across 340 SKUs and three channels over

eight months. Price realization improved 1.6%, margins expanded 2.3 percentage points through both

pricing optimization and mix shift, and EBITDA expanded approximately 400 basis points, $27.3 million in

annual value creation.

Retail media networks represent another dimension of revenue optimization. CPG companies now spend

$89 billion annually on retail media, growing at 27% CAGR, but only AI-optimized campaigns achieve the

3.2-3.8x ROAS that justifies the investment versus the 2.1x industry average. Budget allocation algorithms,

keyword targeting optimization, and real-time bid management are becoming table stakes for CPG

brands competing for retail shelf and digital shelf space simultaneously.



06

07

Manufacturing and Quality Intelligence

Manufacturing downtime costs CPG companies $2.1 billion annually in lost production and revenue. The

gap between average performance (68% OEE) and world-class operations (85%+ OEE) represents an

enormous value creation opportunity for PE sponsors willing to invest in production intelligence. AI-driven

manufacturing optimization addresses three interconnected levers: predictive maintenance to eliminate

unplanned downtime, computer vision to automate quality inspection, and digital twins to simulate and

optimize production configurations.

A PE-backed beverage manufacturer deployed predictive maintenance across eight filling lines, four

packaging lines, and refrigeration systems, installing 280 sensors per production line and training gradient

boosting models on 2.1 million equipment hours of historical data. Unplanned downtime fell from 340

hours to 89 hours annually, a 74% reduction. Equipment uptime improved from 94.2% to 97.9%, OEE

jumped nine percentage points from 73% to 82%, and total maintenance costs declined 12%. The combined

EBITDA impact: $46.9 million annually, approximately 520 basis points for the operation.

Computer vision quality inspection remains surprisingly underleveraged, with only 12% of CPG

manufacturing facilities having adopted the technology despite its demonstrated superiority. Modern

systems achieve 99.2% defect detection sensitivity versus 87% for human inspectors, while inspecting 100%

of production at line speed rather than the 60% sampling rate typical of manual processes. A premium

juice company deploying Cognex vision systems saw customer returns from visual defects fall 34%,

generating $3.2 million in annual EBITDA from a single production facility.

Digital twins represent the most sophisticated manufacturing AI application. A PE-backed snacking

manufacturer created a virtual replica of its 450,000 square-foot facility, modeling 47,000+ data points

across material handling, mixing, cooking, packaging, and quality systems. The digital twin enabled virtual

testing of 2,100 ingredient combinations (identifying a 17% yield improvement), compressed new product

launch ramp time from 12 weeks to 5.3 weeks, and tested 15,000+ equipment configuration settings to find

an 8% efficiency gain. Total EBITDA impact reached $80.2 million, roughly 210 basis points. The

technology's power lies in its compounding nature: each optimization experiment improves the model,

making subsequent experiments faster and more accurate.

The Direct-to-Consumer Revolution in CPG

D2C channels have captured 12-18% of CPG/F&B revenue by 2025, up from 3-5% in 2018, and the

trajectory shows no sign of flattening. The shift matters enormously for PE sponsors because D2C margins

consistently run 400-800 basis points above wholesale, D2C generates first-party customer data that

powers every other AI initiative, and D2C subscription models create the recurring revenue profile that

commands premium exit multiples. Brands like Liquid Death ($100 million+ revenue, 65% DTC, 52% gross

margins), Olipop ($200 million+ annualized, 55% DTC mix, $1.5 billion valuation), and Perfect Bar (48%

DTC mix, selling at 2.5x retail MSRP) have demonstrated the model's economics.
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The key enabling technology is the customer data platform. CDP market penetration among large CPG

companies reached 34% by 2025, up from 12% in 2021, and the ROI is compelling. A PE-backed functional

beverage brand deployed Segment's CDP across its $45 million revenue base, integrating Shopify,

Klaviyo, paid social, web analytics, and customer service data into 24 behavioral customer segments.

Over 12 months, customer retention improved from 42% to 51%, repeat purchase rate rose from 34% to

48%, customer lifetime value increased from $187 to $312 (a 67% improvement), and email revenue per

subscriber jumped 50%. DTC revenue grew from $45 million to $67 million while the CAC/LTV ratio

improved from 0.42 to 0.28. EBITDA contribution increased $16.2 million from improved unit economics

and reduced marketing spend.

A Carlyle-backed premium snacking company executed a more comprehensive D2C transformation,

deploying CDP-driven personalization, dynamic pricing, marketing mix modeling, and supply chain

alignment for its ecommerce channel. Over 12 months, DTC revenue grew from $190 million to $246

million, DTC gross margin expanded 390 basis points to 52.1%, website conversion rate improved 52%, and

average order value rose 21%. Total company EBITDA expanded 450 basis points, improving the exit

multiple from 8.1x to 9.4x and creating $370 million in enterprise value.

Subscription models amplify these economics further. Companies achieving 15-22% subscription

penetration of DTC revenue see 35-45% higher customer LTV and 60-75% annual retention rates versus

30-40% for one-time purchasers. The pre-paid subscription model additionally improves working capital

dynamics and reduces fulfillment cost by 2.1 percentage points.

Sustainability, Food Safety, and the Regulatory
Imperative

Two regulatory forces are converting sustainability and food safety from cost centers into genuine value

creation levers. The EU's Corporate Sustainability Reporting Directive, the SEC's climate disclosure rules,

and California's SB-253 now require quantified Scope 1-3 emissions reporting for large CPG companies.

Simultaneously, FDA FSMA Section 204 mandates end-to-end supply chain traceability within 24 hours.

Companies that treat these requirements as compliance burdens will spend money; companies that

deploy AI to meet them will unlock operational savings that more than offset the investment.

On the sustainability side, AI-powered carbon accounting platforms like Persefoni enable tracking of the

full value chain emissions that represent 71-95% of a CPG company's carbon footprint. A Nestlé-scale

CPG deployed comprehensive carbon accounting and reduction, cutting emissions 15.2% (2.84 million

metric tons) while generating $74 million in annual cost savings through renewable energy transition,

supplier efficiency programs, logistics optimization, and packaging lightweighting. The economics are

clear: sustainability AI pays for itself through operational improvement, and the brand premium from

demonstrated climate leadership provides additional upside.
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Food waste reduction offers even more direct financial returns. Food waste represents 8-12% of CPG/F&B

production costs. A CVC Capital-backed European grocery retailer deployed AI-driven demand

forecasting, real-time product age tracking, dynamic markdown pricing, and automated food bank

donation matching to reduce food waste from 8.9% to 3.2%, a 64% reduction. The cost impact: $217 million

in annual value on a €3.8 billion sourced goods base, 570 basis points of EBITDA expansion.

Food safety AI addresses the other existential risk in consumer goods. A single recall averages $55 million

in direct and indirect costs, and the reputational damage can persist for years. A $2.8 billion food

manufacturer deployed Neogen's AI food safety platform with IBM Food Trust blockchain traceability

across 2,340 suppliers and 15 manufacturing facilities. Recall decision speed improved from 6.2 days to 14

hours, recall scope precision improved from 35% of production to 8%, and the risk-adjusted financial

impact over three years reached $108 million from avoided recalls, insurance premium reduction, and

testing optimization. For PE sponsors, these systems transform tail risk into quantifiable downside

protection, directly improving the risk profile that determines exit multiples.

The EBITDA Playbook: Phased Value Creation

Deploying AI across a CPG portfolio company requires sequencing that balances speed to value against

technical dependencies. The most successful PE-backed transformations follow a three-phase approach

built on a shared data infrastructure that compounds in capability over time.

Phase One: Quick Wins (Months 1-8)

The first phase targets the highest-ROI, lowest-complexity initiatives that establish credibility with the

management team and generate measurable EBITDA within the first two quarters. Dynamic pricing and

revenue growth management deliver the fastest returns because they optimize existing revenue streams

without requiring new infrastructure. Demand forecasting follows closely, particularly when modern

cloud-based platforms like Blue Yonder or o9 Solutions can ingest existing data feeds without a wholesale

ERP replacement. Initial food safety compliance improvements fit naturally here as well, addressing

regulatory risk while building the data governance foundation that supports every subsequent initiative.

Phase Two: Operational Transformation (Months 6-18)

The second phase deploys the capital-intensive but higher-impact initiatives that require the data

infrastructure built in Phase One. Supply chain optimization and network redesign leverage the demand

forecasting models to reduce inventory, transportation cost, and procurement spend simultaneously.

Manufacturing intelligence, including predictive maintenance, computer vision quality inspection, and

digital twins, requires sensor deployment and model training but consistently delivers 200-500 basis

points of EBITDA once operational. CDP deployment and D2C channel optimization typically begin in this

phase as well, building the first-party data asset that differentiates the business at exit.



Phase Three: Competitive Moat (Months 12-30)

The third phase builds sustainable competitive advantages that are difficult for competitors to replicate.

Generative AI for new product development compresses the NPD cycle from nine months to four while

doubling concept success rates. Advanced sustainability and ESG optimization positions the company for

premium brand positioning and regulatory leadership. AI-enhanced market research and consumer

insight platforms provide ongoing intelligence that continuously feeds the demand forecasting, pricing,

and product development engines established in earlier phases. The compounding effect is critical: by

Phase Three, the data platform has accumulated 12-24 months of proprietary operational data that

makes every model more accurate than any competitor could achieve with an off-the-shelf deployment.

Priority Matrix

Initiative EBITDA Impact (bps) Complexity Timeline Phase

Demand Forecasting 150-250 Medium 9-14 mo 1

Dynamic Pricing / RGM 40-80 Low-Med 6-10 mo 1

Supply Chain Optimization 100-180 Med-High 12-18 mo 2

Manufacturing Intelligence 80-150 Med-High 10-16 mo 2

D2C / Omnichannel 60-200 Medium 8-14 mo 2

Sustainability / ESG 20-80 Low-Med 6-12 mo 3

Food Safety / Compliance 30-60 Low-Med 6-10 mo 1

Product Innovation AI 30-50 Medium 8-14 mo 3

Total Portfolio Impact 480-1,000 18-36 mo 1-3

The aggregate 480-1,000 basis point EBITDA expansion represents the base case for a typical PE-

backed CPG company with $1-3 billion in revenue. For sponsors committing to comprehensive

transformation with multiple initiatives deployed in parallel, targeting 1,000-1,500 basis points over 24-36

months is achievable, with capital investment of $50-120 million (3-5% of EBITDA) and payback periods of

14-22 months.

Blue Orange Digital's AI Data Optimization
Framework
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Blue Orange Digital deploys an AI Use Case Assessment methodology specifically designed for PE-backed

CPG and Food & Beverage portfolio companies. The framework evaluates 30+ use cases across demand

planning, supply chain, pricing, manufacturing, customer analytics, sustainability, and food safety, scoring

each on five dimensions: EBITDA impact potential, portfolio-wide scalability, data readiness,

implementation complexity, and time to production value.

The composite priority scoring formula weights expected EBITDA contribution against practical

deployment factors, producing a ranked roadmap that sequences initiatives for maximum value

realization. The framework deliberately avoids the proof-of-concept trap that plagues many AI

deployments: every recommended initiative includes a production deployment architecture, MLOps

monitoring pipeline, and defined success metrics tied to financial outcomes.

The assessment produces three deliverables for the operating partner: first, a quantified opportunity map

sizing the EBITDA potential of each AI use case against the portfolio company's specific financial profile;

second, a phased deployment roadmap with dependencies, resource requirements, and milestone-based

value tracking; third, a technology architecture blueprint that establishes the shared data platform

supporting all current and future AI initiatives.

For CPG portfolio companies, the framework's value lies in its ability to cut through vendor noise and

identify the two or three initiatives that will generate 80% of the EBITDA improvement within the first 12

months of ownership. In a sector where the difference between average and excellent operational

execution translates directly to hundreds of millions in enterprise value, that clarity is the competitive

advantage.

Conclusion: The 18-Month Window

Consumer packaged goods is experiencing a technology-driven sorting event. The companies deploying

AI across demand forecasting, supply chain optimization, dynamic pricing, manufacturing intelligence,

and customer analytics are expanding EBITDA margins at four times the rate of peers relying on

traditional methods. For PE sponsors, the implication is urgent: the window to acquire CPG assets at

traditional multiples while capturing AI-driven operational upside is narrowing as the market prices in the

transformation premium.

The data from 2024-2025 deployments is unambiguous. PepsiCo generated $245 million from demand

sensing. Unilever realized $315 million from its Digital Demand Network. Coca-Cola unlocked $512 million

through dynamic pricing. PE-backed portfolio companies achieved 310 to 610 basis points of EBITDA

expansion from individual supply chain and logistics initiatives. These are not projections or pilot results.

They are production-scale financial outcomes from companies that invested in AI infrastructure and gave

it enough operational data to perform.



The playbook for operating partners is clear: deploy demand forecasting and dynamic pricing in the first

eight months to generate quick wins and build organizational credibility; layer on supply chain

optimization, manufacturing intelligence, and D2C channel development in months six through eighteen;

then build the competitive moat with product innovation AI, sustainability optimization, and advanced

consumer insights in the second year. The shared data platform underpinning these initiatives compounds

in value as models train on proprietary operational data, creating the durable competitive advantage that

commands premium exit multiples.

Blue Orange Digital partners with PE firms to execute this transformation with production-grade AI

infrastructure that delivers measurable EBITDA impact from the first quarter of engagement. The

question facing operating partners is not whether AI creates value in consumer goods. The question is

whether they will capture that value before the market adjusts.

Ready to Accelerate AI Value Creation?

Blue Orange Digital partners with PE operating teams and portfolio companies to design, build, and

scale AI data systems that deliver measurable EBITDA impact.

blueorange.digital  |  hello@blueorange.digital

About Blue Orange Digital

Blue Orange Digital is a data engineering and AI consultancy specializing in building production-grade AI systems for

private equity-backed companies. We combine deep vertical expertise with proven technical frameworks to

accelerate value creation across the portfolio.

New York  |  Washington DC  |  blueorange.digital
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