
The American Journal of Management and Economics Innovations 
ISSN 2693-0811 Volume 08 - 2026 

 
 

The Am. J. Manag. Econ. Innov. 2026                                                                                                                         46 

  

Strategic Optimization of Dual-Channel Inventory Replenishment and 

Pricing Architectures: A Multi-Dimensional Analysis of Consumer 

Behavior and Supply Chain Resilience 

 

Arjun Mahrotra 

Department of Operations Management and Supply Chain Strategy, National University of Singapore, Singapore 

 

 
Received: 13 Dec 2025 | Received Revised Version: 30 Dec 2025 | Accepted: 12 Jan 2026 | Published: 31 Jan 2026 

 

Volume 08 Issue 01 2026 | 

 

Abstract 

This research investigates the complex interplay between pricing strategies, inventory replenishment policies, and multi-

channel distribution frameworks within the contemporary global retail landscape. As consumer preferences shift toward 

integrated shopping experiences, firms must navigate the tension between traditional wholesale models and direct-to-

consumer (DTC) channels. By synthesizing foundational theories of dual-channel supply chain design with emerging 

empirical evidence on "operating tail risk," this article develops a comprehensive theoretical framework for optimizing 

replenishment under stochastic demand. The study evaluates the impact of transaction costs, service quality assessments, 

and geographic variables on channel choice, while specifically addressing the role of returns management and green 

product screening. Findings suggest that while direct marketing provides high-margin opportunities, a strategic 

"wholesale re-expansion" is often necessary to mitigate the systemic risks associated with pure-play digital models. The 

paper concludes with an analysis of how adjustable robust optimization and hierarchical pricing decisions can be 

leveraged to maintain competitive advantage in an increasingly volatile market environment. 
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1. Introduction 

The modern commercial environment is characterized by 

a rapid transition from singular, linear distribution 

models to multifaceted, integrated supply chain 

networks. Historically, manufacturers relied exclusively 

on independent retailers to reach the end consumer, a 

model that provided a clear separation of operational 

risks but often resulted in a loss of brand control and data 

visibility. However, the advent of digital commerce and 

the subsequent rise of direct-to-consumer (DTC) 

strategies have fundamentally altered this equilibrium. 

According to Chiang, Chhajed, and Hess (2003), the 

introduction of a direct channel by a manufacturer does 

not merely serve as a secondary revenue stream but acts 

as a strategic mechanism to influence the pricing 

behavior of traditional retailers, thereby potentially 

increasing indirect profits through improved supply 

chain coordination. 
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The fundamental problem facing contemporary firms is 

no longer whether to adopt a multi-channel approach, but 

how to optimize the specific parameters of that approach 

in the face of stochastic demand and increasing 

operational complexity. Chen, Li, and Jin (2016) 

highlight that agriproducts and other perishable or high-

demand-volatility goods require highly specialized 

replenishment policies when integrated into these 

complex supply chains. The challenge is exacerbated by 

the fact that consumers do not view channels in isolation. 

As noted by Bolton and Drew (1991), customer 

assessments of service quality and value are multistage 

processes that evolve over time, influenced by every 

interaction across the brand's ecosystem. 

Furthermore, the geographical distribution of consumers 

plays a critical role in the efficacy of online versus offline 

channels. Forman, Ghose, and Goldfarb (2009) 

demonstrated that the benefits of purchasing online are 

intrinsically linked to the consumer’s physical location 

and the proximity of local retail options. This spatial 

dimension of competition necessitates a more nuanced 

approach to inventory placement and fulfillment. When 

a firm operates both a physical storefront and an online 

platform, it must balance storage capacity constraints 

with the need for rapid multi-channel order fulfillment 

(Dai et al., 2021). 

In recent years, the concept of "Operating Tail Risk" has 

emerged as a significant concern for brands that have 

over-indexed on direct-to-consumer channels. Shounik 

(2025) argues that the "Great DTC Reset" is essentially a 

form of stress management for modern brands. While the 

direct model offers higher gross margins, it exposes the 

firm to significant volatility in customer acquisition costs 

and logistics overhead. By re-expanding into wholesale 

channels, brands can effectively hedge against these tail 

risks, utilizing the infrastructure of retail partners to 

stabilize cash flows and inventory turnover. This article 

seeks to explore these dynamics in depth, providing a 

robust theoretical synthesis of how replenishment, 

pricing, and channel design interact to create long-term 

organizational resilience. 

2. Literature Review and Theoretical 

Framework 

The theoretical foundation of dual-channel research is 

rooted in the strategic analysis of competition and 

cooperation. Chiang, Chhajed, and Hess (2003) provided 

the seminal argument that direct marketing can be used 

as a "threat" to reduce retail prices, benefiting the 

manufacturer even if the direct channel itself is not 

highly profitable. This perspective shifts the view of the 

direct channel from a simple sales tool to a sophisticated 

pricing instrument. Building on this, Ding, Dong, and 

Pan (2016) explored hierarchical pricing decision 

processes, noting that the sequence of move-whether the 

manufacturer or retailer sets prices first-significantly 

impacts the total supply chain surplus. 

Inventory management under uncertainty remains a 

cornerstone of this discourse. Eynan and Kropp (2007) 

simplified the complex landscape of stochastic demand 

by proposing effective solutions for periodic review 

systems, emphasizing that the traditional Economic 

Order Quantity (EOQ) model must be adapted to account 

for the variability inherent in modern retail. This 

variability is not only a function of consumer preference 

but also of the logistical constraints identified by Dai et 

al. (2021), such as storage capacity and the need for 

cross-channel inventory visibility. 

Transaction costs also play a pivotal role in determining 

where a consumer chooses to shop. Chintagunta, Chu, 

and Cebollada (2012) quantified these costs, showing 

that factors like travel time to a physical store, the cost of 

home delivery, and the psychological cost of waiting for 

a shipment influence the relative attractiveness of online 

versus offline grocery channels. These transaction costs 

are dynamic and can be influenced by firm-level 

decisions regarding service quality (Bolton and Drew, 

1991) and the use of social ties or word-of-mouth 

referrals (Brown and Reingen, 1987). 

As sustainability becomes a core business imperative, the 

literature has expanded to include "green" supply chain 

considerations. Dolai, Banu, and Mondal (2022) 

analyzed imperfect production inventory models for eco-

friendly products, incorporating the "learning effect" in 

the screening process. Their work suggests that as firms 

become more adept at identifying defects in green 

products, they can offer more aggressive credit periods 

and advertising-dependent promotions, which in turn 

affects replenishment cycles. This is particularly relevant 

for brands like Mamaearth, which Ashwini and Aithal 

(2023) studied as a benchmark for eco-friendly cosmetic 

performance in the Indian market. 

The complexity of the omnichannel environment is 

further illustrated by the "Buy-Online-and-Pick-Up-in-

Store" (BOPIS) strategy. Shi et al. (2018) investigated 

whether this strategy, combined with pre-orders, truly 

benefits retailers when product returns are factored in. 



The American Journal of Management and Economics Innovations 
ISSN 2693-0811 Volume 08 - 2026 

 
 

The Am. J. Manag. Econ. Innov. 2026                                                                                                                         48 

Returns represent a significant "leakage" in the supply 

chain, with Douthit, Flach, and Agarwal (2011) noting 

that the quantity and cost of returns in consumer 

electronics can jeopardize the profitability of an entire 

product line if not managed through rigorous reverse 

logistics and consumer education. 

3. Methodology 

This research employs a multi-methodological approach 

that combines theoretical modeling with a 

comprehensive meta-analysis of existing empirical data. 

The primary objective is to evaluate the relationship 

between distribution channel architecture and 

operational stability. To achieve this, we utilize the 

"bibliometrix" R-tool, as described by Aria and 

Cuccurullo (2017), to perform science mapping and 

identify emerging trends in the supply chain literature. 

This allows for a visualization of the network of 

interactions between basic research in inventory theory 

and technological advancements in omnichannel 

fulfillment (Callon, Courtial, and Laville, 1991). 

The study utilizes the "CiteSpace II" framework (Chen, 

2006) to detect transient patterns in scientific literature, 

specifically focusing on the shift from dual-channel 

competition to omnichannel integration. By analyzing 

co-word frequencies and citation bursts, we identify key 

thematic clusters such as "stochastic demand 

replenishment," "hierarchical pricing," and "robust 

optimization." This mapping process ensures that the 

proposed theoretical framework is grounded in the most 

relevant and impactful research of the last two decades. 

In addition to the bibliometric analysis, we develop a 

descriptive model of the "Great DTC Reset" based on the 

evidence provided by Shounik (2025). This involves a 

qualitative assessment of the "operating tail risk" 

associated with different levels of channel 

diversification. We define operating tail risk as the 

probability of extreme negative outcomes resulting from 

concentrated exposure to a single distribution channel-

typically the digital direct channel-where customer 

acquisition costs (CAC) and fulfillment expenses are 

subject to high volatility. 

The methodology also incorporates an analysis of 

adjustable robust optimization (Yanıkoǧlu et al.). Robust 

optimization is critical in environments where the 

probability distribution of demand is not fully known. 

Unlike traditional stochastic programming, which 

requires a precise distribution, robust optimization seeks 

solutions that are immune to uncertainty within a 

predefined set. We apply this logic to the replenishment 

decisions faced by integrated agriproduct supply chains 

(Chen, Li, and Jin, 2016) and slow-moving item retailers 

(Gabor, van Ommeren, and Sleptchenko, 2022). 

Finally, we synthesize the marketing principles outlined 

by Armstrong and Kotler (2003) with the global 

company framework proposed by Cavusgil, Yeniyurt, 

and Townsend (2004). This integration allows us to 

account for the "human element" in supply chain 

management, acknowledging that brand equity, customer 

loyalty, and market positioning are just as vital to 

replenishment success as mathematical algorithms. 

4. Results 

Stochastic Demand and the Agriproduct Context 

The replenishment of agriproducts offers a unique lens 

through which to view supply chain integration. Because 

these products are often subject to rapid degradation and 

highly seasonal demand, the margin for error in 

replenishment is razor-thin. Chen, Li, and Jin (2016) 

argue that in an integrated supply chain, the 

replenishment policy must be centralized to avoid the 

"bullwhip effect," where small fluctuations in consumer 

demand lead to massive swings in upstream inventory 

orders. 

In a dual-channel agriproduct system, the manufacturer 

must decide how to allocate stock between the direct 

online channel and the traditional retail channel. If 

demand is stochastic-meaning it follows a random 

probability distribution-the risk of stockouts in one 

channel and overstock in another is high. The study by 

Chen et al. suggests that a coordinated replenishment 

policy, where inventory is pooled and allocated 

dynamically based on real-time sales data, can 

significantly reduce total system costs. This requires a 

high degree of information sharing and trust between the 

manufacturer and the retailer, which is often difficult to 

achieve in competitive environments. 

Dual-Channel Design and Indirect Profits 

The work of Chiang, Chhajed, and Hess (2003) 

revolutionized the understanding of dual-channel design 

by demonstrating that the direct channel’s primary value 

might not be its own sales volume. Instead, by offering a 

direct-to-consumer option, the manufacturer creates a 

price ceiling. The traditional retailer, knowing that 

consumers have the option to buy directly from the 
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source, is forced to lower their own retail price to remain 

competitive. 

While this may seem counterintuitive-as it reduces the 

wholesale price the manufacturer can command-the 

resulting increase in total market demand (due to lower 

retail prices) can lead to higher overall production 

volumes and greater total profits for the manufacturer. 

This "strategic analysis" suggests that the direct channel 

acts as a disciplining mechanism for the distribution 

network. However, this strategy requires careful 

calibration. If the direct channel is too aggressive, it may 

cannibalize the retail channel to the point where the 

retailer goes out of business, leaving the manufacturer 

with the full burden of fulfillment and logistics-a risk that 

Shounik (2025) identifies as a precursor to operating tail 

risk. 

Hierarchical Pricing Decisions 

The decision-making hierarchy in a dual-channel system 

is a critical determinant of profitability. Ding, Dong, and 

Pan (2016) model this as a game-theoretic problem 

where the manufacturer and retailer act as players with 

varying levels of power. In a Stackelberg game, one 

player (the leader) moves first, and the other (the 

follower) reacts. 

When the manufacturer is the leader, they set the 

wholesale price and the direct channel price first. The 

retailer then sets the retail price for the physical channel. 

Ding et al. find that the manufacturer's ability to set the 

direct price provides a powerful lever to influence the 

retailer’s margin. However, the hierarchical nature of 

these decisions means that any miscalculation in the 

manufacturer’s pricing strategy will ripple through the 

entire chain, potentially leading to sub-optimal 

replenishment and excess inventory. 

Operating Tail Risk and the Wholesale Re-Expansion 

One of the most significant contemporary developments 

in supply chain strategy is the "Great DTC Reset." For 

much of the 2010s, the prevailing wisdom was that 

brands should move as much volume as possible through 

their own digital channels to "own the customer 

relationship" and capture higher margins. Shounik 

(2025) provides evidence that this approach has created 

significant "operating tail risk." 

The direct-to-consumer model is highly sensitive to 

changes in digital advertising costs and shipping rates. 

When these costs spike, a brand with no wholesale 

presence has no "floor" to its operations. By contrast, 

wholesale partnerships-though offering lower margins-

provide high-volume, predictable orders that utilize the 

retailer's logistical infrastructure. Shounik argues that re-

expanding into wholesale is not a retreat, but a strategic 

"stress management" move that reduces the brand's 

exposure to the volatility of the digital-only marketplace. 

Inventory for Slow-Moving Items and Omnichannel 

Discounts 

The management of slow-moving items presents a 

different set of challenges. Gabor, van Ommeren, and 

Sleptchenko (2022) examine how omnichannel retailers 

can use discounts to clear inventory of items with low 

turnover rates. In an omnichannel setting, the retailer has 

the advantage of "cross-channel visibility." If an item is 

sitting on a shelf in a physical store but is being searched 

for online, the retailer can offer a targeted discount to the 

online shopper to encourage a "pick-up-in-store" 

transaction. 

This strategy serves two purposes: it clears the slow-

moving stock and avoids the shipping costs associated 

with a traditional online order. The replenishment of 

these items must be handled with extreme care, as over-

ordering can lead to long-term capital tie-up. Gabor et al. 

suggest that inventory models for these items should 

prioritize flexibility and "markdown readiness" over 

traditional high-volume replenishment metrics. 

Transaction Costs and Consumer Choice 

Understanding why a consumer chooses one channel 

over another is essential for accurate replenishment 

planning. Chintagunta, Chu, and Cebollada (2012) 

emphasize that transaction costs are not just monetary. 

For a consumer, the "cost" of a physical store visit 

includes time, fuel, and the physical effort of shopping. 

The "cost" of an online purchase includes the delivery fee 

and the "opportunity cost" of not having the item 

immediately. 

In urban environments, where physical stores are densely 

packed, the transaction costs for offline shopping are low, 

making it difficult for online channels to compete on 

anything other than price. Conversely, in rural areas, the 

high cost of traveling to a store makes online shopping 

highly attractive (Forman, Ghose, and Goldfarb, 2009). 

A sophisticated replenishment policy must take these 

geographic transaction costs into account, placing more 

inventory in local hubs where physical demand is high 

and utilizing centralized warehouses for regions where 
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online demand dominates. 

Returns Management and BOPIS Strategies 

The "Buy-Online-and-Pick-Up-in-Store" (BOPIS) 

model is often touted as the ultimate omnichannel 

solution. However, Shi et al. (2018) point out a 

significant flaw: the return rate. When consumers buy 

online, the inability to touch or try the product leads to a 

much higher return rate than in-store purchases. Even 

when the consumer picks the item up in-store, the "pre-

order" nature of the transaction means they may decide 

they don't want the item as soon as they see it in person. 

Returns are not just a logistical headache; they represent 

a significant financial drain. Douthit, Flach, and Agarwal 

(2011) note that in the consumer electronics sector, the 

cost of processing a return can often exceed the original 

profit margin of the product. Effective replenishment 

must therefore account for the "reverse supply chain." If 

a brand expects a 20% return rate, it must plan its 

inventory levels and refurbishing capabilities 

accordingly. Failure to do so leads to "phantom 

inventory"-stock that appears to be sold but will soon 

return to the warehouse, often in a condition that prevents 

immediate resale. 

Green Products and Learning Effects 

The rise of eco-friendly brands like Mamaearth (Ashwini 

and Aithal, 2023) has introduced new variables into the 

replenishment equation. Green products often use non-

standard materials and production processes, leading to 

higher rates of "imperfect" items. Dolai, Banu, and 

Mondal (2022) argue that firms must incorporate a 

"learning effect" into their screening processes. 

As the production team becomes more familiar with the 

quirks of eco-friendly manufacturing, the time and cost 

required to screen out defective items decreases. This 

"learning" allows the firm to adjust its replenishment 

cycles over time. Initially, the firm may need to over-

produce to ensure enough high-quality items reach the 

consumer, but as the learning effect takes hold, the 

replenishment can become "leaner." Additionally, 

because green consumers are often more loyal and 

responsive to brand values, firms can use advertisement-

dependent credit periods to manage demand and smooth 

out replenishment cycles. 

5. Discussion 

The synthesis of the aforementioned research points 

toward a new paradigm in supply chain management: the 

Resilience-Oriented Integrated Model. This model 

moves beyond simple cost-minimization to focus on 

"operating tail risk" mitigation. The core of this approach 

is the recognition that the optimal replenishment policy 

is not static; it must adapt to the changing landscape of 

channel competition, consumer transaction costs, and 

technological advancements. 

Theoretical Implications 

Theoretically, this research extends the work of Chiang 

et al. (2003) by suggesting that the "indirect profits" from 

a dual-channel design are not just a result of price 

competition, but also of risk diversification. The "Great 

DTC Reset" (Shounik, 2025) provides a necessary 

correction to the over-optimism surrounding direct-to-

consumer models. From a theoretical standpoint, this 

suggests that the "Firm’s Frontier"-the boundary of what 

the firm should do itself versus what it should outsource 

to partners-is shifting back toward a hybrid model. 

Furthermore, the integration of robust optimization 

(Yanıkoǧlu et al.) into inventory theory represents a 

significant shift. Traditional models often assume a 

"normal" distribution of demand. However, in a world 

characterized by "black swan" events and rapid shifts in 

consumer sentiment (facilitated by word-of-mouth in 

social networks, as per Brown and Reingen, 1987), 

robust optimization provides a more realistic framework 

for decision-making. It acknowledges that we don't know 

what we don't know, and seeks to create a supply chain 

that can withstand a wide range of "worst-case" 

scenarios. 

Practical Implications for Managers 

For managers, the findings of this study offer several 

actionable insights. First, the importance of "cross-

channel inventory visibility" cannot be overstated. As 

shown by Dai et al. (2021) and Gabor et al. (2022), the 

ability to see and move inventory across the entire 

ecosystem-from the warehouse to the physical store 

shelf-is the key to clearing slow-moving stock and 

fulfilling orders efficiently. 

Second, managers must rethink their approach to returns. 

Instead of viewing returns as a cost of doing business, 

they should be integrated into the replenishment and 

pricing strategy. This might involve offering discounts 

for "final sale" items that cannot be returned or 

incentivizing in-store returns to drive foot traffic and 

potential exchange sales. 
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Third, the "wholesale re-expansion" should be seen as a 

strategic priority for digital-first brands. While the lure 

of high DTC margins is strong, the stability provided by 

wholesale partners is essential for long-term survival. 

This is especially true in an era where customer 

acquisition costs on digital platforms are at an all-time 

high. 

Limitations and Future Scope 

This study is limited by its reliance on existing literature 

and theoretical modeling. While the meta-analysis is 

comprehensive, empirical validation through large-scale 

industry surveys would add further weight to the 

findings. Specifically, more research is needed on the 

long-term impact of "green" screening processes on 

supply chain profitability. 

Future research should also explore the role of Artificial 

Intelligence and Machine Learning in automating the 

"hierarchical pricing decisions" discussed by Ding et al. 

(2016). As algorithms take over the role of price-setting, 

the dynamics of competition between manufacturers and 

retailers may change in ways that current game-theoretic 

models cannot fully capture. Additionally, the impact of 

"social commerce"-where transactions happen within 

social media platforms-represents a new frontier for 

dual-channel research that warrants deep investigation. 

6. Conclusion 

In conclusion, the optimization of dual-channel supply 

chains requires a holistic approach that balances the 

high-margin potential of direct sales with the systemic 

stability of wholesale distribution. By understanding the 

nuances of stochastic demand, transaction costs, and 

operating tail risk, firms can develop replenishment and 

pricing policies that not only maximize short-term profits 

but also ensure long-term resilience. The transition from 

a "DTC-only" mindset to a more balanced, omnichannel 

approach-the "Great DTC Reset"-is a natural evolution 

of the market as it matures and responds to the inherent 

volatilities of the digital age. As brands continue to 

navigate this complex landscape, the integration of 

robust optimization and a deep understanding of 

consumer behavior will remain the primary drivers of 

competitive advantage. 
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