
Luca Silveira 

Professor Arto Lindblom 

Strategic Retail Management & Marketing 

May 23 2025 

Technology’s Role in Retail Sustainability 

Sustainability isn’t just a buzzword in the retail industry anymore. It’s now a core driver to many 

brands’ success.  Recent studies show that with 85% of global consumers in 2023 favoring 

brands that prioritize the environment, retailers are pressured to implement green changes while 

balancing the potential costs on efficiency and profits (IBM & NRF, 2023). Technologies like AI, 

Internet of Things (IoT), blockchain, and advanced logistics are becoming increasingly common 

in helping retailers reduce waste, improve sourcing, lower emissions, and adopt innovative 

business models. These tools are increasingly shaping retail's competitive landscape by aligning 

operations with broader societal consumer values and regulatory demands. The following four 

areas are important to understand as they’re at the forefront of innovation: AI and IoT for waste 

reduction, blockchain for supply chain transparency, low-emission last-mile delivery, and 

tech-enabled circular economy models. By taking a look at internal operations and external 

PESTEL market factors, it can be seen how sustainability tech is driving retail competitive 

advantage and shaping the industry’s future. 

AI and IoT: Optimizing Waste and Customer Experience 

The retail waste crisis is a major sustainability dilemma. Americans throw away around $163 

billion in food with a significant portion of this being attributed to retail. Meanwhile clothing 

retailers often destroy unsold inventory to keep up with fashion cycles (USDA, 2023). These 

practices completely stray away from environmental goals and end up eating into financial 

margins. Solutions like AI and IoT offer opportunities to reduce the amount of resources going to 

landfills each year by aiming to effectively predict consumption/demand. For example, AI-driven 

demand forecasting, used by retailers like Walmart and Target, predicts precise inventory needs. 



This allows retailers to increase sales of items that might otherwise have been thrown away and 

reduced their profit margins. Tesco’s AI system reduced fresh food waste by 18%, boosting both 

profitability and eco-credentials (Tesco, 2023). Building on this, organizations like Zest Labs 

have invested in IoT smart shelves to monitor stock levels and freshness in real time. Somewhat 

similarly, AI tools like Wasteless aim to dynamically adjust prices for near-expiry goods, 

increasing sales and reducing waste (Verhoef et al., 2015). 

These technologies connect directly to strategic retail concepts like assortment planning, 

dynamic pricing, and customer-centric marketing. By making sure the available products are as 

similar to demand as possible, retailers can boost shopper satisfaction and loyalty, which in turn 

drives their ability to sustain their competitive advantages. In addition, AI-driven insights enable 

personalized marketing strategies such as targeting eco-conscious consumers with promotions 

for sustainably managed goods. In order to successfully implement these tools, companies often 

must overcome high implementation costs and data integration complexities. This can make it 

difficult for smaller retailers with lower investment budgets to participate, essentially leading to 

industry disparities (Grewal et al., 2020). On a macro level, reducing food waste helps to address 

hunger and equitable food distribution. However, some experts believe over-reliance on AI may 

lead retailers to miss subtle, local market preferences. From a marketing perspective, retailers 

should communicate their AI/IoT efforts effectively by using campaigns to highlight 

improvements to their sustainability plans and simultaneously building consumer trust. Despite 

these challenges, AI and IoT are increasingly important for retailers balancing operational 

efficiency with environmental and customer-focused goals. A smart approach to messaging the 

use of these technologies is to support sustainability claims with accurate, real data to effectively 

build consumer trust instead of just opting for surface-level eco-friendly PR. 

Blockchain: Building Trust Through Transparent Supply Chains 

Over 90% of a retailer’s environmental impact comes from supply chains (McKinsey & 

Company, 2021). Much of this can be attributed to the fact that the processes of material 

extraction to manufacturing to packaging account for much of the behind the scenes activities to 

get the material inputs into final products in the consumers’ hands.  Nowadays, consumers 

expect enough transparency to know both a product’s origin and whether it was produced and 



handled ethically. However, global supply chains are oftentimes complex and not easy to break 

up. Blockchain addresses this with secure, immutable records. Walmart’s IBM Food Trust traces 

mangoes from farm to shelf in 2.2 seconds, down from seven days, enhancing accountability 

(IBM, 2023). Everledger verifies ethical sourcing for diamonds and apparel, appealing to 

values-driven shoppers. Unilever’s digital twins simulate supply chains to optimize energy and 

waste, while smart contracts enforce supplier ESG compliance (Choi et al., 2020). 

Strategically, blockchain strengthens supplier-retailer relationships and supports platform-based 

networks, streamlining operations and fostering trust (Sorescu et al., 2011). From a marketing 

lens, transparency is a powerful differentiator—retailers like Patagonia leverage blockchain to 

tell compelling brand stories, positioning themselves as ethical leaders. Blockchain also aligns 

with regulatory trends, as governments increasingly mandate ESG reporting. However, its 

energy-intensive nature poses a sustainability paradox, and smaller suppliers may struggle with 

adoption costs, risking exclusion from transparent markets. Competitively, early blockchain 

adopters gain a trust-based edge, but scaling across fragmented supply chains remains complex. 

Critically, retailers must balance transparency with consumer education—shoppers need clear, 

accessible information about sourcing to value these efforts. Blockchain’s ability to merge 

operational efficiency with marketing appeal makes it a cornerstone of retail’s sustainable 

strategy. 

Greening Last-Mile Delivery: Synergizing Convenience and Sustainability 

The e-commerce explosion also presents a growing environmental challenge. According to 

projections from the World Economic Forum (2022), urban last-mile delivery, the final step 

bringing products from distribution centers to customers' homes, is expected to increase 

emissions by a whopping 30% by 2030. When you consider that this final step in the process 

leads to around 53% of total delivery costs, it clearly represents both an environmental and 

financial barrier for retailers. That said, many innovative technologies have been introduced in 

the marketplace to tackle this issue. One example are AI-powered route optimization tools like 

Routific that can cut travel distances by 20–30%, ultimately reducing fuel use. Similarly, major 

companies like Amazon and DHL have invested in adding electric vehicles to their fleet to lower 

emissions, especially in more densely populated, urban areas. Meanwhile, retailers such as 



Kroger have been applying the concept of micro fulfillment centers, which are compact urban 

warehouses that automate picking systems. This approach more generally improves delivery time 

and reduces the carbon footprint of the transportation process (Grewal et al., 2020).  

These innovations are heavily tied to strategic retail decisions around the ideas of optimizing 

store locations, integrating omnichannel channels, and enhancing customer service. Green 

delivery options especially resonate with younger, eco-conscious consumers. When effectively 

marketed to these segments through campaigns highlighting concepts like "carbon-neutral 

shipping," brands can establish essential loyalty and enhance perceived brand value. However, 

micro-fulfillment high costs favor large retailers by the general nature of their weight and 

competitive advantages. From a consumer perspective, sustainability must not compromise 

convenience, as consumers will likely continue to place emphasis on key aspects of the shopping 

experience like speed and reliability, and any trade off may come at the cost of dissatisfaction. 

Furthermore, thinking on the operational side, retailers should look to coordinate logistics with 

marketing to ensure green initiatives align with and improve the customer experience. For 

instance, a grocery chain could promote its carbon-neutral delivery service while using that same 

system to offer faster, more flexible delivery slots for eco-conscious consumers. This alignment 

both strengthens customer-brand relationships and allows companies to compete more 

effectively in a shifting market landscape. Competitively, retailers like Amazon, with robust 

green logistics, set industry benchmarks, pressuring others to innovate or lose market share. 

These dynamics highlight the advantages of strategic alignment to turn last-mile sustainability 

into a distinguishing point of business. 

Circular Economy Models: Redefining Retail’s Value Proposition 

Technology is also making it easier for retailers to shift toward circular economy models that  

reuse, recycle, or repurpose products to extend their lifecycle. Brands like H&M and Patagonia 

already use AI platforms to manage resale and rental programs that meet the growing consumer 

demand for sustainable fashion. Solutions utilizing blockchain infrastructure verify the 

authenticity of second-hand goods, building trust in resale markets, while IoT sensors in smart 

packaging track products for recycling (Choi et al., 2020). These models help cut down the need 



for new raw materials, which aligns with regulatory pushes for waste reduction and hitting 

carbon neutrality goals. 

Circular models are also pushing retailers to rethink their business strategy and model, shifting 

from linear “sell-and-discard” approaches to cycles that sustain customer engagement 

post-purchase (Sorescu et al., 2011). They open up new revenue streams, such as 

subscription-based rentals, and boost customer lifetime value through ongoing interactions. An 

interesting example of this is Rent the Runway’s application of a subscription-based rental model 

that allows customers to rent designer clothing instead of buying items directly. It’s important to 

consider how effective marketing initiative ties into this as well. Campaigns framing resale as 

trendy and eco-friendly, like for example Patagonia’s Worn Wear program, drive consumer 

adoption. That said, circular systems do face some challenges. Cultural stigmas around used 

goods can deter shoppers from making purchases. Plus, the reverse logistics for returns and 

recycling add operational complexity and cost. On the regulatory side, circular models support 

compliance with waste reduction mandates, however scaling them globally requires careful 

planning around the standardized recycling infrastructure. In many of these cases, early adopters 

may gain a first-mover advantage, but those that miss the early timing might lose relevance as 

sustainability becomes a baseline expectation. Circular models highlight technology’s role in 

redefining retail’s value proposition, combining sustainability concepts with strategic innovation. 

Data-Driven Personalization: Amplifying Sustainability’s Impact 

On the marketing side, technology is helping retailers make sustainability messaging much more 

personal and impactful to customers. AI can analyze consumer data to recommend eco-friendly 

products based on individual preferences, such as pushing low-impact brands or promoting 

circular programs. For example, Zara uses AI to decipher its customer segments’ sustainability 

preferences, integrating them into loyalty programs that reward green purchases with discounts 

or exclusive access (Verhoef et al., 2015). This kind of personalization strengthens customer 

engagement and aligns with omnichannel strategies, ensuring consistent messaging across online 

and in-store touchpoints. 

As retailers look to compete for market share, personalization helps brands differentiate in 

saturated markets, but it does come with trade-offs. Many shoppers are increasingly paying 



attention to and worried about how their data is being used by companies they engage with. For 

example, a 2019 survey highlighted that 79% of Americans are concerned about how their data is 

collected and used by companies (Pew Research Center, 2019).   

Conclusion 

Technology is completely reshaping retail into a more sustainable and customer-centric industry. 

AI and IoT cut down waste, blockchain boosts ethical sourcing practices, and low-emission 

delivery meets consumer and regulatory objectives. To build on this, circular business models are 

changing how companies organize and operate, while data-driven personalization makes green 

marketing more effective (Verhoef et al., 2015). Together, these innovations allow retailers to 

make sure there is strong alignment between internal and external value chain activities. As 

discussed, the challenges of high costs, scalability barriers, consumer adoption hurdles, privacy 

concerns, and infrastructure gaps demand strategic foresight do exist. But the ROI is very much 

worth the risk with benefits of lower costs, stronger brands, and staying ahead of market 

regulations. As consumer values shift and regulations tighten, retailers who harness technology 

to prioritize sustainability will lead the industry’s future. 
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