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ABSTRACT

Purpose: The study aimed to determine the effects of upstream supply chain integration on
production logistics.

Methodology: The study utilized qualitative research method. Interviews were conducted with
samples collected purposively based on their knowledge of the subject area. Reflexivity shaped
the ethical and methodological rigour and aided the thematic analysis of data collected.

Findings: Findings from the study showed that upstream supply chain integration has positive
effects on production logistics effectiveness. Effective planning, coordination and control by
Central Procurement of Dangote are listed as the critical links between supply chain integration
and production logistics effectiveness.

Unique Contribution to Theory, Practice, and Policy: The outcome of the study highlighted
factors that manager need to aid supply chain integration and production logistics effectiveness.
These factors include conducting due diligence on all suppliers to aid the use of only pre-
qualified vendors, centralization and consolidation of strategic business units’ requirements by
centralizing procurement for effective coordination and control of supplies received into the
central warehouse and storage facilities, as well as the timely payment of purchase orders and
letters of credit to motivate supplier performance. Study results further showed that suppliers
benefit immensely from supports extended to them in the areas of documentation and upfront
payments.
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INTRODUCTION

Supply chains are central to economic growth and business competitiveness. They consist of
interconnected entities involved in the flow of materials, services, and information from origin
to end users (Mentzer et al., 2001). As complex adaptive systems, supply chains are
increasingly information-driven and must respond to rapid changes in markets and consumer
behaviour. Consequently, effective supply chain management (SCM) is essential and broadly
defined as the integration and coordination of activities across supply chain partners (Stock and
Boyer, 2009). SCM encompasses planning, sourcing, production, and logistics functions to
meet market demands.

Supply chain integration (SCI) has been widely examined as a mechanism for improving
performance. It involves the coordinated flow of materials and information within and across
organizations, where internal integration strengthens cross-functional coordination and
external integration enhances collaboration with suppliers and customers (Sundram et al.,
2016). SCI is driven by cost reduction, quality improvement, and responsiveness, while
improved visibility and information sharing strengthen coordination and competitive
advantage (Dubey et al., 2020).

Logistics is a key component of SCM, focused on the efficient planning and control of material
flows. Production logistics has gained importance due to its role in improving manufacturing
efficiency and firm performance. Its effectiveness depends on timely material supply,
information sharing, and supplier performance management to reduce delays and quality risks.

Problem Statement

Designing resilient and responsive supply chains remains difficult due to market volatility,
disruption risks, and changing customer expectations (Sarkar et al., 2020). Many operations
remain manually driven, limiting responsiveness and coordination. Production environments
are further affected by demand uncertainty, shortened product life cycles, and complex logistics
scheduling.

Although information sharing supports SCI, it is insufficient without effective coordination
and governance among supply chain actors (Vanpoucke et al., 2017). Power imbalances, weak
collaboration, transportation inefficiencies, and poor order management often undermine
integration efforts and logistics effectiveness (Bala et al., 2019). These challenges highlight the
need to examine upstream SCI and its effect on production logistics performance.

Study Significance

Production logistics is essential to profitability, innovation, and sustainability. However,
inconsistent supplier quality and unreliable deliveries create risks to manufacturing
performance. In the cement industry, these issues are intensified by weak supplier commitment
and operational delays.
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This study contributes by reviewing literature on upstream SCI and production logistics to
identify key variables and analytical approaches. An empirical study of Dangote Cement Plc
provides industry-specific insights and enables comparison between theory and practice.

Study Scope

This study focuses on upstream (backward) supply chain integration within production
logistics. The empirical context is Dangote Cement Plc in Nigeria, specifically the Obajana,
Ibese, and Gboko plants, selected for their strategic importance.

Aim and Objectives

The study aims to examine the effect of upstream SCI on production logistics effectiveness at
Dangote Cement Plc. The objectives are to:

1. review literature on upstream SCI and production logistics;

2. examine its impact on cement manufacturing processes;

3. identify moderating factors influencing upstream SCI; and

4. evaluate determinants of production logistics effectiveness.
Research Questions

1. What factors moderate successful upstream supply chain integration?

2. How does integration enhance supply chain effectiveness?

3. How does upstream SCI influence production logistics effectiveness?

4. What is the overall effect of upstream SCI on supply chain performance?
LITERATURE REVIEW
Manufacturing and Operations Management

Manufacturing enables firms to design and reconfigure production systems that respond to
changing customer needs in a cost-efficient and sustainable manner (Fisher et al., 2018).
Achieving manufacturing excellence requires balanced decisions in sourcing, capacity
planning, and production processes. Rising costs and global competition have increased the
need for innovation across purchasing, logistics, and supply chain functions (Francis et al.,
2014). Consequently, operations management focuses on designing integrated systems that
ensure efficient production and customer satisfaction.

Production systems face persistent challenges related to demand uncertainty, inventory control,
and capacity planning. Capacity expansion is typically a strategic response to demand
fluctuations (Rajagopalan and Swaminathan, 2001). Information sharing and digital
technologies improve coordination and enable faster material flows among supply chain
partners, while Materials Requirement Planning (MRP) systems further support integration by
aligning production schedules with inventory and procurement requirements (Cachon and
Fisher, 2000).
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Logistics Management

Logistics supports production, warechousing, storage, packaging, and reverse flows within
supply chains (Nguyen, 2020). Increasing global competition has intensified pressure on
logistics systems to improve efficiency and responsiveness. Assessment tools such as the
Logistics Performance Index help evaluate logistics capability at national and organizational
levels, and logistics plays a critical role in international trade by enabling access to external
inputs (Albadrani et al., 2020).

Inbound Logistics

Inbound logistics governs the flow of materials and information from suppliers to production
facilities. It involves procurement processes such as requisition, quotation, and purchase
ordering, which define cost, quality, and delivery requirements. Supplier selection depends on
sourcing strategies, evaluation criteria, and allocation decisions, while transport decisions are
influenced by cost, reliability, capacity, and speed (Nascimento et al., 2020).

Operational complexity requires structured monitoring tools to reduce uncertainty and improve
procurement performance. However, such tools remain underutilized in practice, with greater

focus placed on demand forecasting rather than logistics control systems (Ravindran and Boh,
2020).

Although logistics does not directly produce goods, it creates value through coordination,
efficiency, and service delivery. Its effectiveness depends on customer orientation, workforce
capability, and supplier relationships. Despite this, many logistics providers lack sufficient
capability, highlighting the need for logistics to be treated as a core organizational competence
(Marquardt et al., 2011).

Production Logistics

Production logistics integrates production and logistics functions to enhance manufacturing
performance. Its main objectives include order fulfilment, material coordination, and improved
delivery speed and quality (Gimenez and Ventura, 2005). However, many firms still rely on
manual systems, resulting in inefficiencies and higher operational costs (Hauge et al., 2020).

Production logistics accounts for a significant portion of production time and ensures material
flow across production stages. Its performance depends on input quality, equipment reliability,
and production control systems (Colledani and Tolio, 2012). Although data-driven systems
improve responsiveness, many firms still lack reliable data and optimization capabilities,
resulting in delays and inefficiencies (Liu et al., 2020).

The Supply Chain

Supply chains are complex systems that depend on the integration of material and information
flows. They consist of interconnected networks of organizations involved in moving materials
from origin to end users (Mentzer et al., 2001). Supply chains may be direct, extended, or
ultimate, depending on their level of complexity.
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Supply Chain Complexity and Risk

Globalization has increased supply chain uncertainty, making resilience and agility essential.
Agile supply chains respond quickly to changes, while resilience ensures recovery from
disruptions. However, lean systems may become vulnerable when poorly integrated (Agarwal
et al., 2020).

Supply chain risk management requires continuous identification and mitigation of disruptions.
Risks include supplier failure, market volatility, and structural inefficiencies. Poor coordination
between logistics and production also creates demand-related risks, particularly at decoupling
points that balance supply and demand (Bode and Wagner, 2015; Mason-Jones and Towill,
1999).

Upstream Supply Chain

Upstream suppliers significantly influence cost, quality, and production performance. In many
industries, they account for a large share of production costs. Supplier capabilities therefore
play a central role in operational performance and innovation. However, integration is often
limited due to volatility, risk, and trust issues among partners (Frohlich, 2002; Scannell et al.,
2000).

Cement Supply Chain Context

Cement production is a capital-intensive process involving raw material extraction, processing,
and distribution (Ohimain, 2014). It relies heavily on coordinated logistics and stable upstream
supply chains. Variations in material quality or supply reliability directly affect production
efficiency.

The cement supply chain consists of upstream suppliers, internal production systems, and
downstream customers. Effective coordination across these levels is essential for operational
efficiency and consistent output.

Supply Chain Management and Integration

Supply chain management (SCM) emphasizes cross-organizational coordination to improve
efficiency and responsiveness. However, firms often struggle with implementing integration
due to trust issues, coordination challenges, and limited social capital (Lambert and Cooper,
2000).

Supply chain integration (SCI) enhances performance through coordinated material and
information flows. It improves flexibility and responsiveness but can be hindered by
opportunism, information asymmetry, and weak collaboration. Integration outcomes are often
influenced by trust, leadership, and risk management capabilities (Flynn et al., 2010).

Materials flow integration improves warehousing and production efficiency, while information
flow integration enhances planning and coordination through digital systems. However, full
integration remains constrained by organizational resistance and limited collaboration (Rai et
al., 2000).
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Study Context and Framework

Dangote Cement Plc is a leading cement producer in Africa with extensive operations across
Nigeria (Akinyoade and Uche, 2016). Its large-scale production and supplier network make it
suitable for studying upstream supply chain integration.

This study conceptualizes upstream SCI as a driver of production logistics performance and
supply chain effectiveness. Its impact is moderated by trust, collaboration, risk management,
leadership, and information capability, forming the basis for empirical investigation.

METHODOLOGY
Research Design and Philosophy

This study adopted an exploratory qualitative design to examine the effects of upstream supply
chain integration on production logistics effectiveness. It is grounded in a constructivist
philosophy, which views organizational realities as socially constructed through interactions
and experiences. From this perspective, knowledge is generated through interpretation rather
than objective measurement, making qualitative inquiry appropriate for complex supply chain
phenomena (Slevitch, 2011).

Study Context and Sample

The study was conducted at Dangote Cement Plc, Nigeria, focusing on the Obajana, Ibese, and
Gboko plants due to their strategic relevance and similar operational structures. These sites
were selected to ensure contextual consistency while enabling comparative insights.

A purposive sampling technique was used to identify participants directly involved in supply
chain, logistics, and procurement functions. Sampling was supported by snowballing to refine
participant selection during fieldwork. Data saturation was achieved after six interviews, with
two participants from each plant, as no new insights emerged (Mason, 2010).

Data Collection

Data were collected through unstructured, interview-based discussions to capture participants'
experiential knowledge and perceptions of upstream integration and production logistics. This
flexible approach allowed respondents to freely express insights guided by broad research
prompts (Gill et al., 2008).

Interviews were conducted in English at the participants' workplaces and lasted approximately
45 minutes. With consent, all sessions were audio-recorded and complemented with field notes
capturing contextual observations.

Data Analysis

Data were analysed using an iterative qualitative process involving transcription, coding, and
thematic interpretation. Interviews were transcribed verbatim and reviewed for accuracy.
Coding focused on identifying patterns, similarities, and differences across responses, leading
to the development of key themes.
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Sentiment and thematic analysis were applied to interpret participants' perspectives. The
process was guided by constructivist and grounded theory principles to ensure findings
reflected participants' accounts rather than pre-existing assumptions.

Trustworthiness

The study ensured quality using credibility, transferability, dependability, and confirmability
criteria. Credibility was strengthened through data saturation and consistent interpretation
across interviews. Dependability and confirmability were ensured through transparent
documentation of procedures and analysis, while detailed contextual descriptions support
transferability to similar industrial settings (Golafshani, 2003).

Ethical Considerations

Ethical approval was obtained prior to data collection. Participation was voluntary, and
informed consent was secured from all respondents after explaining the study's purpose.
Confidentiality and anonymity were guaranteed, and participants could withdraw at any stage
without penalty. All recordings and transcripts were securely stored, and no identifying
information was included in reporting.

RESULTS

This section presents findings from semi-structured interviews with six participants across
Dangote Cement Plc plants in Obajana, Gboko, and Ibese. Data saturation was achieved by the
fifth interview due to standardized procurement and production practices. Findings are
presented according to the research questions and emergent themes.

Factors Moderating Upstream Supply Chain Integration

All respondents confirmed that suppliers are integrated only after formal registration and
onboarding through the SAP ERP system. Supplier evaluation procedures were consistent
across all plants.

Key moderating factors included supplier experience, delivery performance, financial capacity,
responsiveness, and operational capability. Due diligence was emphasized, particularly
verification of supplier information within SAP prior to approval.

Respondents noted that suppliers are typically required to be manufacturers or primary
distributors to reduce cost escalation and quality risks. Performance indicators such as delivery
timeliness, responsiveness, and product authenticity were central to supplier selection.
Financial screening was also used to ensure suppliers can meet obligations without advance
funding disruptions.

Effects of Upstream Integration on Supply Chain Effectiveness

Respondents indicated that upstream integration enhances supplier effectiveness through
structured procurement processes and timely payments, including purchase order settlements
and letters of credit.
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Centralized procurement was identified as a key mechanism, consolidating supply
requirements across plants through a central unit responsible for budgeting, supplier selection,
and order allocation. This approach promotes uniform quality standards and economies of
scale, with typically three suppliers shortlisted per input category.

Reported benefits included reduced lead times, improved cost efficiency, and stable supply
quality. Suppliers also benefit from global insurance coverage for goods-in-transit arranged
centrally. Competitive quotation processes further improve pricing efficiency and delivery
performance. Integration was also reported to provide suppliers with stable revenue streams,
improved credibility, and stronger market positioning.

Effects of Upstream Integration on Production Logistics Effectiveness

Respondents confirmed that upstream integration supports production logistics by ensuring
timely availability of raw materials and maintaining production continuity.

Effective production logistics was linked to synchronized planning, accurate forecasting, and
centralized inventory visibility across plants. While some respondents reported occasional
disruptions due to delays in imported materials such as gypsum—caused by port congestion
and transport bottlenecks—others reported no major stoppages, attributing this to safety stock
and real-time monitoring systems.

Quality issues were reported as rare due to centralized supplier selection, pre-delivery
sampling, and inspection procedures. Non-compliant materials were returned under warranty
agreements, with buffer stocks helping to prevent production delays.

Effects of Upstream Integration on Supply Chain Management

Supplier relationships are managed through the SAP ERP system, which tracks delivery
performance, quality compliance, pricing, and payment status. Monthly performance reports
support monitoring and decision-making.

Central Procurement standardizes specifications and consolidates demand across plants,
issuing rate contracts that stabilize pricing and ensure coordination. Transportation distance
was identified as a major cost driver.

Suppliers are categorized as local or foreign, enabling differentiated management approaches.
Overall, upstream integration was reported to improve coordination, control, resilience, and
visibility across the supply chain.

Areas for improvement include faster payment processing, increased automation, improved
supplier data management, and continued investment in digital systems.

DISCUSSION

This study provides qualitative evidence that upstream supply chain integration significantly
enhances supply chain effectiveness, production logistics performance, and overall supply
chain management in large-scale manufacturing contexts.
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First, the findings show that formal supplier vetting—through legal registration, due diligence,
and ERP-based onboarding—is fundamental to effective upstream integration. This supports
literature emphasizing governance and capability alignment as prerequisites for successful
supplier collaboration.

Second, centralized procurement is identified as a key mechanism for improving efficiency in
multi-plant manufacturing systems. By consolidating demand and standardizing supplier
selection, Dangote Cement achieves economies of scale, cost reduction, and consistent input
quality. This aligns with perspectives that centralized coordination enhances operational
efficiency and competitiveness.

Third, upstream integration improves production logistics effectiveness mainly through time-
based coordination, including timely material availability, synchronized planning, and
improved inventory visibility. However, external constraints such as port congestion and
transport bottlenecks can still disrupt production, indicating that environmental factors may
moderate integration outcomes.

Fourth, the low incidence of quality issues reflects the effectiveness of supplier pre-
qualification, inspection, and testing systems. The ability to reject non-compliant materials
without major disruptions also demonstrates improved operational resilience.

Finally, upstream integration strengthens supply chain management by improving
coordination, control, and real-time visibility through ERP systems. However, concerns
regarding payment delays and administrative rigidity suggest that procedural inefficiencies
may weaken supplier responsiveness if not addressed.

Overall, upstream supply chain integration is best understood as a system-driven and
governance-based process that directly enhances operational performance in capital-intensive
industries.

CONTEXTUAL CONTRIBUTION AND MANAGERIAL IMPLICATIONS
Contextual Contribution

This study contributes empirical evidence from a large manufacturing firm in a developing
economy, where infrastructure constraints and supply uncertainty are significant. It extends
supply chain integration literature by showing how upstream integration operates in an African
industrial context.

The findings indicate that integration is strongly driven by centralized governance, formal due
diligence, and ERP-enabled coordination rather than purely relational mechanisms. Unlike
many developed economy contexts where trust-based collaboration dominates, this study
shows that system-based control and standardized procurement processes are more influential
in ensuring supply stability.

Additionally, external infrastructure challenges such as port congestion significantly moderate
logistics performance, even under strong integration. This highlights the importance of
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incorporating infrastructural constraints into supply chain integration models in emerging
economies.

Managerial Implications
The study offers several implications for supply chain managers in manufacturing firms.

First, formalized supplier onboarding supported by ERP systems should be prioritized to ensure
compliance, financial capability, and performance reliability.

Second, centralized procurement is effective in achieving cost efficiency, standardization, and
coordination across multiple plants, though some operational flexibility should be maintained
locally.

Third, managers should invest in integrated inventory systems that enhance real-time visibility,
forecasting accuracy, and stock control.

Fourth, external logistics disruptions should be proactively managed through buffer stocks,
alternative transport routes, and collaborative logistics planning.

Finally, timely payments and streamlined administrative processes are essential for
maintaining supplier motivation and performance, as excessive delays may weaken integration
benefits.

Overall, upstream integration should be managed as a strategic system combining governance,
technology, and supplier relationship management.

CONCLUSION

This study examined the effects of upstream supply chain integration on supply chain
effectiveness and production logistics performance in a manufacturing context. The findings
confirm that upstream integration is a critical enabler of operational efficiency, resilience, and
competitiveness.

Effective integration depends on structured supplier selection processes that emphasize
legality, financial strength, technical capability, and performance history. Direct suppliers are
particularly important for high-volume sourcing, while indirect suppliers may contribute to
long-term capability development.

The study further shows that upstream integration improves supply chain effectiveness through
centralized procurement, which enhances coordination, pricing stability, and quality
consistency across production sites. At the same time, localized planning supports operational
flexibility, reinforcing internal integration.

In terms of production logistics, integration reduces disruptions caused by stock-outs, delivery
delays, and quality inconsistencies, thereby supporting production continuity and
responsiveness. These findings align with literature emphasizing process efficiency and supply
chain responsiveness as core outcomes of integration.
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Finally, upstream integration enhances supply chain management through ERP-enabled
monitoring, supplier classification, and structured coordination mechanisms that improve
control, resilience, and adaptability.

Despite these contributions, the study is limited by its qualitative, single-firm design. Future
research could adopt quantitative or mixed-method approaches across multiple industries and
regions. Further studies should also examine how infrastructure constraints and procurement
centralization jointly influence supply chain performance.

Overall, the study concludes that upstream supply chain integration, when supported by
structured governance, digital systems, and coordinated procurement, is essential for achieving
high performance in large-scale manufacturing environments.
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