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Bread Manufacturing: Capital Investment & Data
Governance Assessment

Independent Assessment for High-Volume, Low-Margin Food
Manufacturers

Background Context

The organisation was a nationally recognised bread manufacturer serving lower-income and price-sensitive
communities. The industry — high-volume, low-margin food manufacturing — demands operational efficiency above
all else: high throughput, disciplined cost control, and daily distribution into major retail chains and independent stores.
The operational size involved multiple production lines, an own-fleet outbound logistics operation, and deliveries
extending up to three hours from the main production site, with daily replenishment cycles into national supermarket
groups and independent wholesalers.

Margins were thin by design. Volume and consistency mattered more than brand premium.

The governance condition was the central challenge. Despite rich operational data across production, logistics,
supply chain, and finance, no integrated data governance framework aligned definitions across functions. Freshness
was measured differently by production, logistics, and sales. Cost-per-loaf calculations were directionally useful but not
decision-grade.

The leadership team faced a strategic decision: whether to invest approximately R1 million in a new high-capacity
baking machine. The supplier claimed materially higher throughput, improved energy efficiency, and reduced downtime.

The board's question was straightforward:

"Will this machine produce sufficient incremental output, at acceptable cost and freshness standards, to justify the
capital outlay?"

The answer required more than a technical specification sheet. It required integrated operational analytics grounded in
governed data.

Executive Summary

This document summarises an independent assessment of data governance and integrated analytics readiness in a
high-volume bread manufacturer facing a R1 million capital investment decision. The organisation had extensive
operational data across production, logistics, supply chain, and finance — but no unified governance framework. Key
definitions such as "freshness window" and "cost per loaf" were inconsistent across functions, making decision-grade
modelling impossible without first establishing data governance foundations. The assessment mapped end-to-end data
lineage from flour purchase through to retail return, identified critical governance gaps, and modelled the production-
logistics interdependency that the capital decision required. The conclusion was that the machine could increase
capacity, but without concurrent logistics optimisation and freshness governance, incremental margin benefit would be
diluted. The board deferred immediate purchase pending governance stabilisation and integrated modelling refinement.



Executive-Level Assessment Dimensions

The assessment is framed around five key dimensions:

Executive level pattern — Clarity on which operational metrics, if inaccurate or inconsistently defined, would
distort the capital investment decision

The organisation — Ownership of cost, freshness, and yield definitions across production, logistics, finance, and
commercial teams

The industry — High-volume, low-margin food manufacturing, where small efficiency gains or losses have
outsized impact on profitability

The operational size — Multiple production lines, own-fleet logistics, and daily replenishment cycles across a
geographically dispersed retail network

The governance condition — Fragmented data definitions, inconsistent cost attribution, and machine fault data
that was operational rather than strategic

1. User Types & Strategic Priorities

User Types

1. Board / Leadership - Strategic oversight, capital investment decisions, margin discipline - Focus: Investment ROI,

strategic growth, risk exposure

2. Operations / Production Manager - Day-to-day production scheduling, batch oversight, yield and waste - Focus:

Machine utilisation, throughput, cooling capacity, packaging speed

3. Logistics / Distribution Manager - Route planning, fleet scheduling, delivery windows, return volumes - Focus:

Delivery timeliness, freshness compliance, return rates by route

4. Finance / Commercial - Cost allocation, margin analysis, budgeting, supplier contracts - Focus: Cost per loaf,

energy spend, supplier pricing, depreciation

5. Engineering / Maintenance - Machine performance, fault diagnosis, preventive maintenance - Focus: PLC data,

downtime records, fault codes, energy consumption

Selected User: Operations Manager

Primary Objective The Operations Manager aims to maximise throughput while maintaining quality and yield,

coordinate production across multiple lines, and ensure batches are cooled, packaged, and dispatched within the
freshness window — all without visibility into how production decisions affect logistics returns or overall margin.

Key Frustrations with Current System

1.

Disconnected Metrics: Production measures "hours since bake"; logistics measures "delivery-to-shelf time"; sales
measures "return rate." No single definition of freshness means no way to optimise production against commercial
outcomes.

Cost Attribution Blind Spots: Flour usage is tracked per batch, but waste during scaling and spillage is recorded
separately. Energy is allocated at plant level, not per line. Cannot answer "What is the true cost of this batch?" with
confidence.

Machine Fault Data Untapped: PLC logs temperature, cycle time, and fault codes — but these are used for
reactive maintenance, not linked to throughput variability, yield loss, or delivery delays. No baseline to test vendor
claims about the new machine.

Reactive Return Management: Returns from distant routes arrive days later; attribution to production batch or
shift is manual and inconsistent. Cannot model how increased output would affect return rates by region.

No Integrated Scenario Modelling: Cannot stress-test "What if we add 20% output?" — cooling, packaging, fleet,
and shelf turnover are analysed in isolation.



2. The Scenario

The Operational Complexity Behind a Simple Product
At surface level, bread manufacturing appears linear:

1. Mix ingredients
2. Bake

3. Cool

4. Package

5. Deliver

In reality, profitability depended on a complex interaction of variables:

e Flour quality and moisture variance
e Yeast activity and fermentation timing

o Oven temperature stability

Machine stoppages and minor faults

Cooling time and packaging speed

Dispatch timing relative to retail delivery windows

e Returns due to staleness

Freshness was not a marketing slogan. It was a commercial constraint.

The Core Investment Question

The machine vendor projected that the new oven line could increase daily output by a defined number of loaves under
optimal conditions.

Management's internal modelling revealed uncertainties:
o Would flour usage per loaf change?
« Would energy consumption scale proportionally?
« Would downstream packaging and loading become bottlenecks?
« Would increased output increase unsold returns in distant regions?

o Would transport capacity absorb higher volume without additional fleet investment?

The decision could not be isolated to production capacity alone.

3. Existing Data Landscape & Governance Gaps

Data Sources by Domain

Temperature, cycle time, fault codes, flour input,

Production  PLC, batch logs, maintenance water ratio, downtime

Low — operational use only

g::ﬁ:y Invoices, testing, inventory ;Igg& gc;?;i,cr::isture content, packaging usage, nMQeﬁLt;?gr—at;igance owns,
Logistics geelli?/rggti((::cs)h#:;t:ﬁ?;s;ems, \I:tglﬂtnei:,sfuel, timestamps, retail receipts, return Low — siloed by route
Commercial ~ Sales systems, contracts \?vﬁ]igoivasles by SKU, pricing, forecasts, delivery gllv?r?éum — commercial
Financial General ledger, cost allocation Batch cost, energy, labour, depreciation Medium — allocation rules

informal



Governance Gaps Identified
No Authoritative Definition of "Freshness Window"
Freshness was measured differently by:

e Production — hours since bake
o Logistics — delivery-to-shelf time

o Sales — return rate threshold

Without a unified definition, the commercial impact of increased production could not be modelled reliably. If production
scaled output but the logistics network could not deliver within the freshness window to outer regions, incremental
volume would become incremental waste.

Inconsistent Cost Attribution

Flour usage was tracked per batch. Waste during scaling and spillage was recorded separately. Energy consumption
was allocated at plant level, not per production line.

Route-level delivery cost did not consistently allocate return volumes back to the originating production batch.

As a result, cost-per-loaf calculations were directionally useful but not decision-grade. A capital investment justification
built on these figures would carry structural uncertainty.

Machine Fault Data Was Operational, Not Strategic
Machine fault logs were recorded in maintenance systems but not systematically analysed against:

o Throughput variability
e Yield loss

e Overtime labour

o Delivery delays

The proposed R1 million machine promised fewer stoppages. There was no governed baseline metric against which to
test that claim objectively.

4. End-to-End Data Lineage Journey

Flour Purchase — Retail Return - Financial Recognition
Step 1: Flour Purchase & Receipt

o Data: Supplier invoices, moisture content testing, delivery receipts

o Transformation: Invoice value + quantity = nominal cost per kg; moisture variance affects yield but is not
consistently linked to batch

e Gap: Waste during scaling/spillage recorded separately; not attributed to batch
Step 2: Batch Production

e Data: Batch logs (flour input, water, yeast), PLC (temperature, cycle time, fault codes)

e Transformation: Output weight + input weight = yield %; fault duration = downtime

e Gap: Energy allocated at plant level, not per batch; fault data not linked to yield or delivery impact
Step 3: Cooling & Packaging

e Data: Packaging count, cooling time, line speed

o Transformation: Packaged units = output for dispatch

e Gap: Cooling capacity constraints not modelled against output increase



Step 4: Dispatch & Delivery

o Data: Route schedules, telematics, delivery timestamps, retail acceptance
e Transformation: Delivery time = hours from bake to shelf

e Gap: Freshness definition varies; outer regions may exceed viable window under current routing
Step 5: Retail Sale & Return

e Data: Sales by SKU, return volumes by route/store
e Transformation: Return rate = returns + dispatched; margin erosion = return value

e Gap: Returns not consistently attributed to production batch; route return cost not allocated back to originating shift
Step 6: Financial Recognition

* Data: Revenue, COGS, depreciation, energy expense
e Transformation: Cost per loaf = fully absorbed batch cost + units; margin = (revenue — COGS) + revenue

e Gap: Allocation rules informal; return-driven margin erosion aggregated, not traceable to batch or route

5. Integrated Analytics Approach & Critical Data Assets

Establish Governed Critical Metrics

‘mm Calculation Basis Change Governance

Cost per loaf (fully Finance Batch cost + packaged yield; includes flour, labour, energy, Formal approval for
absorbed) packaging, allocated overhead allocation rule changes
Freshness window Operations + Hours from bake to shelf receipt; threshold defined by i -
compliance Logistics product type Board-endorsed definition
Yield loss . . . . . Documented; variance >5%
percentage Production (Input weight — output weight) + input weight investigated

Route return rate Logistics Returns + dispatched units per route Weekly review by route

Baseline for vendor
comparison

Machine downtime

per shift Engineering Fault duration + scheduled production time

Each metric required documented definition, assigned executive owner, approved calculation logic, and change
governance before capital modelling could proceed.

Map End-to-End Data Lineage
The analysis mapped the full chain:

Flour purchase — Batch input - Machine output - Packaging count — Dispatch quantity — Retail receipt —»
Return volume - Financial recognition

This revealed transformation points where assumptions were embedded, manual adjustments occurred, and losses
were aggregated rather than attributed. Without lineage clarity, any model of the new machine's incremental benefit
would inherit these gaps.

Model Production-Logistics Interdependency
Increasing daily output required integrated analysis of:

e Cooling capacity constraints

e Packaging throughput limits

Fleet capacity per route

Delivery time variability by region

Retail shelf turnover



Integrated analytics demonstrated that beyond a certain threshold, incremental production increased return rates in
outer regions due to shelf-life constraints.

The machine's theoretical capacity exceeded the network's freshness absorption capacity under the current
logistics configuration.

Evaluate Flour Efficiency and Yield

By combining moisture content data, batch yield logs, fault code frequency, and temperature variance, the team
established baseline yield variability. The new machine's energy efficiency claims were credible, but yield improvement
was likely marginal under current flour moisture variability.

6. Success Metrics & Phased Governance

Primary Objective (Pre-Capital Decision)

Achieve decision-grade integrated analytics so that the R1 million investment can be evaluated on governed data, not
vendor projections or fragmented operational assumptions.

Measurable Outcomes (Governance Stabilisation Phase)

1. Unified Freshness Definition: Single, board-endorsed definition of freshness window; all production, logistics,
and commercial reporting aligned within 4 weeks

2. Cost-per-Loaf Traceability: Fully absorbed cost per loaf with documented allocation logic; variance from baseline
explainable within 8 weeks

3. Return Attribution: Returns attributable to production batch and route; return-driven margin erosion quantified by
region within 6 weeks

4. Machine Baseline: Downtime, yield, and throughput baselines established for existing lines; vendor claims
testable within 4 weeks

5. Capital Model Readiness: Integrated production-logistics model can answer "What if we add X% output?" with
defensible assumptions within 12 weeks

Phased Governance Approach
Phase 1: Define & Document (Weeks 1-4)
o Establish authoritative definitions for cost per loaf, freshness window, yield, return rate, downtime
« Assign executive owners; document calculation logic
e Map current data lineage; identify transformation gaps
Phase 2: Align & Attribute (Weeks 5-8)
« Implement cost allocation rules with traceability to batch and route
o Link return volumes to production batch and delivery route
o Create integrated view: production output — dispatch - return by region
Phase 3: Model & Stress-Test (Weeks 9-12)
o Build production-logistics interdependency model
e Stress-test against projected output increase (e.g., 20%, 40%, 60%)
o |dentify capacity constraints (cooling, packaging, fleet, freshness)
e Produce capital decision briefing with governed assumptions

Phase 4: Review & Decide (Week 12+)

o Board reviews integrated analysis



« Capital decision made on evidence, not speculation

o |f investment approved: define implementation milestones and governance for new machine data

7. Data Sources & Integration Considerations

PLC / Machine Direct (Modbus, OPC UA) or Temperature, cycle time, fault codes, High — baseline for vendor

Data gateway throughput comparison

Batch Logs Manual capture or ERP ;lgllér input, water, yeast, output weight, High — cost and yield attribution
Supplier Invoices  Accounting system API Flour cost, moisture testing High — cost attribution

Route & . : . High — freshness and return
Telematics Fleet management API Delivery timestamps, fuel, location attribution

Returns Data Sales / ERP Return volumes by store, route High — margin erosion modelling
Energy Meters Utility / submeter Consumption by plant or line Medium — energy allocation
Maintenance Ticketing / CMMS Fault duration, resolution time Medium — downtime baseline

System

Key Challenge: Data exists across multiple systems; no single platform currently integrates production, logistics, and
finance for decision-grade analytics. Governance must precede or accompany integration.

8. Risks & Mitigation

Risk 1: Governance Delays Capital Decision Indefinitely

Problem: Pursuing "perfect" data governance could delay the investment decision; the business loses competitive or
efficiency gains.

Mitigation: - Define minimum viable governance for capital decision (4 critical metrics, 12-week horizon) - Accept "good
enough" for decision; refine post-investment - Set hard review milestone (e.g., Week 12 board meeting)

Risk 2: Vendor Projections Remain Unverifiable

Problem: Even with governance, baseline data may be insufficient to rigorously test vendor throughput and efficiency
claims.

Mitigation: - Establish downtime and yield baselines from existing PLC and batch logs - Use conservative assumptions
(e.g., vendor claim —20%) in sensitivity analysis - Include "data quality discount" in capital model assumptions

Risk 3: Logistics Capacity Becomes Bottleneck Post-Investment

Problem: Machine approved and installed; production scales; logistics cannot absorb; returns spike; margin benefit
diluted.

Mitigation: - Model production-logistics interdependency before decision - Define route redesign and freshness
threshold management as conditions of approval - Sequence: governance - integrated model - capital decision — (if
yes) logistics optimisation in parallel with machine procurement

9. What Integrated Governance Would Achieve

With structured data governance and integrated analytics, the organisation would gain:

« Decision-grade cost-per-loaf modelling — fully absorbed, route-attributed, traceable to source

o Clear attribution of return-driven margin erosion — by region, route, and production shift



« Quantified impact of machine faults on delivery compliance — linking downtime to retail service failures
« Evidence-based capital investment justification — grounded in governed baselines, not vendor projections

« Alignment between production expansion and logistics capacity — preventing output growth that exceeds
freshness absorption

More importantly, it would shift decision-making from isolated optimisation (production efficiency alone) to system
optimisation (production + logistics + freshness economics).

10. Outcome

The integrated analysis concluded that:

« The new machine could materially increase production capacity.

« However, without concurrent logistics optimisation and freshness threshold governance, incremental margin benefit
would be diluted by rising return rates in outer delivery regions.

e The capital investment was viable only if accompanied by route redesign and revised freshness threshold
management across the retail network.

The board deferred immediate purchase pending governance stabilisation and integrated modelling refinement — with
a defined review milestone tied to logistics restructuring progress.

Conclusion

In high-volume, low-margin food manufacturing, capital investment decisions cannot be isolated from data governance
and system interdependencies.

Bread is simple.

Freshness economics is not.

Without governed data:

o Cost-per-loaf calculations carry structural uncertainty
« Vendor throughput claims cannot be tested against real baselines

e Production expansion may increase returns rather than revenue

Integrated, governed analytics transformed a R1 million equipment decision from a speculative upgrade into a
structured, defensible strategic choice.

Success depends on:

o Governance-first approach — define before you measure

« Integrated modelling — production, logistics, and freshness as one system
« Phased delivery — 12-week minimum viable governance, not perfection

o Clear ownership — each critical metric has an executive accountable

The outcome was not immediate rejection or approval.

It was a shared understanding of what the organisation needed to know before the decision could be made responsibly.



