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Executive Summary 

A comprehensive, data-intensive study was initiated by the Global Coffee Leader (GCL) to critically 
evaluate its extensive use of single-use disposable packaging against proposed reusable systems. 
Utilizing the proprietary Packaging Lifecycle Analyzer (PLA) tool by Revolusation Inc., the analysis 
quantified inputs across 32 data points covering Total Cost of Ownership (TCO), operational 
complexity, sustainability metrics, and future-proofing criteria (including evolving policy laws and learning 
for scalability). 

The PLA rigorously analyzed hundreds of different disposable packaging items used by the retailer (both 
consumer-facing and back-of-house). The model provided overwhelming evidence for a switch to 
reusable products and packaging in several key areas including for front-of-the house and 
back-of-house,  demonstrating a clear operational, economic, and ecological advantage for the 
reusable system. The results also laid the foundation for systemic change within a large international 
brand,  offering foundational data and real-world experience for the company to begin their packaging 
transformations  from a linear to a circular system. The findings, especially in light of current and 
emerging Extended Producer Responsibility (EPR) legislation, compel an urgent and systematic 
transition to a circular packaging model, projecting significant long-term cost savings – including EPR fee 
exposure, a drastic reduction in environmental footprint, and significantly improved operational 
functioning and capacity.  
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1. The Challenge: Scale and Sustainability 

The Global Coffee Leader (GCL) operates at an unparalleled scale, serving millions of 
beverages daily across thousands of locations and supported by hundreds of distribution points 
and related logistics systems. This operational scale presents not only a massive environmental 
footprint but also escalating operational costs and significant complexity within the supply chain. 

The GCL engaged the PLA tool to quantify these factors at an enterprise level. The tool 
analyzed dozens of packaging types and outputted a shortlist of five high-potential products for 
initial conversion from single-use to reusable formats. 

The Conversion Target 

Based on specific data (including use-case and operational 
feasibility,) strict cost-reduction requirements, and primary 
environmental impact priorities provided by the retailer, the PLA 
model overwhelmingly selected back-of-house packaging as the 
initial conversion priority. 

The precise system targeted was the packaging used to 
transport roasted coffee beans from the plant to distribution 
centers (DCs) and finally to individual stores. This system 
involved: 

●​ Disposable Components: Resource-intensive, multilayer 
polymer and Mylar 5-pound coffee bean bags (featuring 
a plastic gassing release valve) packaged inside a 
heavy-gauge paper-based corrugated 4-pack case. 

●​ Reusable Goal: The design and deployment of reusable 
versions of this bulk bean bag and its accompanying 
case pack. 

Study Objectives 

The comprehensive objectives for the pilot program were established as follows: 

●​ Quantify True Cost (TCO): To determine the Total Cost of Ownership (TCO) for both the 
existing disposable system and the proposed reusable system. 

●​ Assess System Feasibility: To assess the operational feasibility, integration complexity, 
and TCO of a scalable, centralized, and interoperable reusable bulk bean bag and case 
pack system. 
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●​ Identify the Clear Winner: To identify the "clear winner" based on the holistic score 
generated by the PLA tool's Parallel Pilot Analysis Model (PAM), factoring in a 
comprehensive set of inputs including financial returns, environmental impact, operational 
scalability, regulatory compliance, and user experience. 

2. Methodology: The Packaging Lifecycle Analyzer (PLA)                      
and Pilot Analysis Model (PAM) 

The analysis was conducted using Revolusation’s  proprietary Packaging Lifecycle Analyzer 
(PLA) and the connected Pilot Analysis Model (PAM). Both are  sophisticated modeling tools 
designed to map the complete journey of packaging, from design to raw material sourcing and 
manufacturing, to operations and logistics including washing and end-of-life upcycling. Cost 
modeling data and outputs make up 40% of the tool. 

Key Input Metrics 

The PLA tool required granular data inputs across six core dimensions for both the single-use 
and the proposed reusable solutions including but not limited to: 

Dimension Single-Use (Disposable) Reusable (Circular Model) 

Cost Material procurement, 
warehousing, distribution, 
waste collection fees; 
COGS versus asset 
assessment; financial and 
tax benefits of lease 
versus purchase. 

Material procurement (higher initial 
cost), washing/sanitization, reverse 
logistics (collection, tracking), 
replacement rate; asset versus COGS 
assessment; financial and tax benefits 
of lease versus purchase. 

 

Strength Wet strength, thermal 
stability, resistance to 
crushing during storage. 

Durability, impact resistance, thermal 
retention across 100+ wash cycles. 

Use Case Speed of assembly, 
stackability, and worker 

Ease of assembly, fill/unload efficiency, 
ergonomic design, tamper-proof 
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experience packing and 
unpacking. 

security, storage, number of lifecycles  
and aesthetics  

Storage Volumetric footprint of flat, 
nested inventory 
purchased quarterly and 
stored in a warehouse.   

Volumetric footprint of clean reusable 
circulating inventory,  

Disposal Landfill weight, recycling 
rates (often low due to liner 
contamination), 
contamination risk. 

Water usage for washing, energy 
consumption for washing, end-of-life 
material recycling efficiency. 

Loss/Damage Loss/damage stored 
packaging; loss damage of 
filled packaging; loss of 
product 

Loss/damage of filled packaging; loss of 
product. 

Modeling Scenarios 

The PLA ran hundreds of simulations, modeling a 1.5-year transition period and achieving a 
target system-wide adoption rate of 80% for the reusable model. The core metric for determining 
the "winner" was the Net Economic and Environmental Score (NEES) and the Net Use Case 
Score (NUCS)  where a higher final number indicates greater efficiency, lower costs and 
reduced  impacts. 

3. Findings: Single-Use vs. The Reusable Advantage 

The PLA’s output confirmed a decisive advantage for the reusable system across all key 
economic and environmental metrics once the system achieved scale. Additionally real world 
testing and analysis also confirmed a significant advantage over disposable in 5 of the 6 core 
dimensions areas outlined above. 

Using a 5-year project, the model + real world trials predicted a surprisingly high saving of 
$495M. 
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Image 1: Total Cost of Ownership (5-Year Projection) 
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While the initial material cost for a reusable coffee bean bag and case pack is 15x that of its 
single-use versions, the rapid amortization of this initial investment through the elimination of 
monthly purchasing, inventory management and disposal fees provide significant shifts in the 
TCO. 

Metric Single-Use 
System (5 Years) 

Reusable System (5 
Years) 

Variance 

Material & 
Procurement 

$1.2 Billion $450 Million -62.5% 

Disposal & Waste 
Management 

$180 Million $15 Million 
(Operational Waste) 

-91.6% 

Reverse Logistics & 
Washing 

N/A $420 Million N/A 

Total Cost of 
Ownership (TCO) 

$1.38 Billion $885 Million $495 Million 
Savings 
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Image 2: Environmental and Operational Impact 
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The environmental benefit of the reusable system is immediate and substantial. For every bag 
and box retained in the circular system, the GCL avoids procurement, shipping, and disposal 
waste. Operationally, the shift required investment in specialized sorting and cleaning equipment 
and/or contracting with a 3rd party cleaning/sanitizing service but the long-term benefit of 
inventory stability far outweighed the initial logistical hurdles. 

Environmental/Operational 
Metric 

Single-Use 
Baseline (Annual) 

Reusable Target (Annual at 80% 
Adoption) 

Landfill Waste Volume 120,000 metric tons 24,000 metric tons (90% 
reduction in specific cup waste) 

Storage Footprint (SKU 
Volume) 

Requires 4 full 
regional 
warehouses 

Requires 1 central warehouse + 
1 sorting depot (Consolidation) 

CO2 Emissions (Cup 
Lifecycle) 

9.1 million kg CO2e 1.8 million kg CO2e (Amortized 
over 100+ cycles) 

Cup Material Durability Low (single-use) High (rated for 100+ uses) 

 

Key Operational & Experiential Benefits of Reusables 

The data gathered during the pilot program demonstrated that the reusable system not only 
achieved environmental targets but also yielded significant, measurable improvements in supply 
chain efficiency and employee experience: 

●​ Optimized Return Logistics (Back-hauling): The reusable system was strategically 
integrated with a known logistical inefficiency: the returning of empty delivery trucks. By 
flowing the reusable item returns in reverse of the initial deliveries, the system required 
only minimal marginal increases in labor and logistics expenses. This shrewd use of 
existing empty capacity effectively converted a sunk cost (empty back-hauls) into a 
revenue-saving asset (return mechanism). 

●​ Enhanced Use Case Performance: The design of the new reusable componentry (bean 
bags and case packs) specifically optimized handling, sealing, securing, and product 
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protection. The system achieved a documented 50% to 75% improvement in these 
protective metrics compared to the disposable baseline, leading to less product damage 
and waste. 

●​ Improved Partner (Employee) Experience: Employee feedback confirmed significant 
experiential benefits. Workers reported a general overall better experience, citing reasons 
such as: 

○​ The materials were "stronger" and led to "less damage to product." 
○​ The reusable containers were easier to seal, unseal, break down, and store. 
○​ Employees reported a diminished sense of guilt and further appreciation for their 

employees' continued sustainability efforts, due to the dramatically reduced 
volume of daily trash and emissions generated. As one employee put it: “Reuse 
saves trees and reduces plastics.” 

●​ Inventory Consolidation: The shift successfully allowed the GCL to drastically reduce 
the variety of different Single-Use SKUs currently managed in the back-of-house, leading 
to a simplified inventory management and ordering process across the entire network. 

●​ Brand Perception Uplift: Beyond the tangible financial savings, the shift generated a 
substantial increase in customer loyalty and highly positive media coverage, successfully 
driving up the intangible NEES score factor related to brand equity and responsible 
corporate leadership. 

4. Conclusion and Recommendation 

The analysis conducted by the Packaging Lifecycle Analyzer (PLA) and real-world testing,  
provided an unequivocal mandate: the transition from the legacy single-use packaging system is 
not optional. The incumbent back-of-house system is financially unsustainable and 
environmentally indefensible at the scale of the Global Coffee Leader. 

The comprehensive reusable model, despite its initial capital expenditure for implementation 
(inventory procurement, reverse logistics infrastructure, and washing facilities), demonstrated a 
TCO savings of nearly $500 million over five years and achieved a Net Environmental and 
Economic Score (NEES) 3.5 times higher than the disposable baseline. 

Recommendation: Phased Transition to Circularity 

The Global Coffee Leader should immediately proceed with a phased, multi-region rollout of the 
reusable packaging system. The first phase must focus on implementing the necessary reverse 
logistics infrastructure (collection points and washing depots) within high-density urban areas. 
This is critical to rapidly accelerate item retention and reach the 80% usage threshold necessary 
to unlock maximum economic and environmental returns. The transition is not merely a 
sustainability initiative; it is a critical optimization of the GCL’s core operational efficiency and 
long-term financial health. 
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Project examples: 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                   

 
 

 
 

For more information and to discuss  
custom reusable and returnable packaging systems,  

please contact Mitch Barlas CEO, Revolusation Reusable Inc. 
Mitch@Revolusation.co  
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	While the initial material cost for a reusable coffee bean bag and case pack is 15x that of its single-use versions, the rapid amortization of this initial investment through the elimination of monthly purchasing, inventory management and disposal fees provide significant shifts in the TCO. 
	Metric 
	Single-Use System (5 Years) 
	Reusable System (5 Years) 
	Variance 
	Material & Procurement 
	$1.2 Billion 
	$450 Million 
	-62.5% 
	Disposal & Waste Management 
	$180 Million 
	$15 Million (Operational Waste) 
	-91.6% 
	Reverse Logistics & Washing 
	N/A 
	$420 Million 
	N/A 
	Total Cost of Ownership (TCO) 
	$1.38 Billion 
	$885 Million 
	$495 Million Savings 
	 
	 
	 
	 
	 
	 
	 
	 
	Image 2: Environmental and Operational Impact 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	The environmental benefit of the reusable system is immediate and substantial. For every bag and box retained in the circular system, the GCL avoids procurement, shipping, and disposal waste. Operationally, the shift required investment in specialized sorting and cleaning equipment and/or contracting with a 3rd party cleaning/sanitizing service but the long-term benefit of inventory stability far outweighed the initial logistical hurdles. 
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	Landfill Waste Volume 
	120,000 metric tons 
	24,000 metric tons (90% reduction in specific cup waste) 
	Storage Footprint (SKU Volume) 
	Requires 4 full regional warehouses 
	Requires 1 central warehouse + 1 sorting depot (Consolidation) 
	CO2 Emissions (Cup Lifecycle) 
	9.1 million kg CO2e 
	1.8 million kg CO2e (Amortized over 100+ cycles) 
	Cup Material Durability 
	Low (single-use) 
	High (rated for 100+ uses) 
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