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ABSTRACT

The study examines the relationship between inventory planning and construction project performance in CNOOC Uganda Ltd. Specifically, the study examines the relationship between inventory systems, replenishment methods, DRP used in CNOOC Uganda Ltd. and the performance of the Kingfisher Drill Camp and Materials Laydown area Project. This study used a cross-section design adopting a qualitative and quantitative approach on sample of 75 CNOOC Supply chain partners consisting of projects staff, outsources partners and suppliers. There was a high positive significant relationship between inventory systems used in CNOOC and project performance (r = 0.735**, p = 0.000). Inventory system was the most significant predictor of the variance in project performance (β=0.733, t = 9.329, p=0.000). Inventory replenishment methods were the second most significant predictor of the variance in project performance (β= 0.256, t=2.777, p=0.007). DRP system had no significant relationship with project performance (r = 0.297, p = 0.090, β= 0. 118, t = 1.255, p= 0.214). The study concluded that the use of single and multi period system; use of pull and push inventory replenishment methods for inventory planning significantly contributes to construction project performance in Uganda. It was also concluded that the current level of integration of DRP did not contribute to project performance. To enhance project performance, the study recommends that the management of CNOOC should use a single period system for project inventories that may have a single purchasing opportunity. While using the multi period system management should always establish inventory-holding costs, annual number of orders for its critical/important project inventory. Management should also use pull technique of quick response and efficient consumer response method for inventory replenishment; and promote sharing of inventory demands information with vendors/suppliers enabled by modern information system.
CHAPTER ONE

INTRODUCTION

1.1. Introduction 

Inventory planning is a very dynamic and challenging role in organizations as excessive holding of inventory is a cost to the organisation yet lack of inventory constrains production leading to not only financial loss but poor customer satisfaction (Baldenius and Reichelstein, 2005; Qin and Kar, 2013). In a project context, inventory is required as project inputs which are processed to achieve the desired project performance expectations. However, effective inventory planning in the construction projects has always been a challenge which if not well managed leads to failure to achieve the desired project performance expectations (Williams and Tokar, 2008). The study examined the relationship between inventory planning and project performance in Kingfisher Drill Camp and Materials Lay Down Area Bugoma-Hoima by China National Offshore Oil Corporation (CNOOC) Uganda Ltd. This chapter presents the background to the study, statement of the problem, objectives of the study, research questions, hypotheses, conceptual framework, scope of the study, significance and operational definition of terms and concepts. 

1.2. Background to the Study

1.2.1. Historical background

The history of inventory management largely lends itself from the early industrial revolution inventory ordering analyses using mathematical models beginning with the formula first derived by Ford Harris 1915 of the Westinghouse Electric Corporation. In the 1950s, the Harris inventory management formula was further developed by Wilson as a part of inventory management procedure which provided a basis for stochastic models developed. Stochastic models yielded some positive results in the management of inventory costs and ensuring its availability but equally suffered from inaccuracies in predicting the right inventory necessary for production at the minimal costs of holding inventory (Grubbström, 1995).

Fawcett, Waller and Fawcett (2010) equally trace the importance of inventory and note that for most of the twentieth century, managers considered inventory to be an asset; held it as a time buffer as well as insurance just in case anything went wrong; and sought to optimize inventory by balancing associated costs – typically carrying costs and ordering/set-up costs.  However, perceptions regarding inventory changed dramatically in the late-1970s and early-1980s as Japanese companies like Toyota and Kawasaki introduced the just-in-time inventory philosophy, launching the lean revolution (Zipkin, 1991 as cited in Fawcett, et al., 2010). Since then, research has consistently shown that companies that successfully optimize inventory via lean systems achieve higher levels of asset utilization and customer satisfaction, which combine to drive improved organizational growth, profitability, and market share (Waller et al., 2010; Womack and Jones, 2003). 

During the period 1990s, there was introduction of material requirements planning (MRP) systems which were time-phased rather than quantity oriented further heightened the interest of both practitioners and model developers. Their efforts produced surrogate ordering models as lot sizing algorithms such as least unit cost, least total cost, and part period balancing (Horst, 2011; Wagner, 2002). ERP is the most recent in a number of manufacturing and financial information systems that have been developed, over the last several decades, to synchronize the information flow with the physical flow of goods (Beheshti, 2006). 
To date many old systems of inventory planning are being used alongside new approaches for inventory replenishment such as vendor managed inventory, quick response (QR), efficient consumer response (ECR), and continuous replenishment (CR) approaches guided by the push and pull methods (Horst, 2011; Malakooti, 2013; Zammori et al., 2009) but the challenge of low production and delayed projects attributed to inventory still prevail. It is estimated that 40-60% of the all project delays and failures on time cost and quality are attributed to inventory management (Chan and Chan, 2005). 
Kikwasi (2012) examines the causes and effects of delays and disruptions in construction projects in Tanzania’  and points inventory management as a constraining factor leading to project delays, cost overruns and poor quality.  In Uganda, a study by Alinaitwe  et al. (2013) indentified factors indirectly attributed to inventory management like delayed payments to contractors, changes in project scope and high cost of capital necessary to deliver the project inputs.  This study therefore examined the direct relationship between inventory planning and construction project performance in a multinational construction firm in Uganda (CNOOC) to inform inventory and project management team on best practices to ensure project performance.
1.2.2. Theoretical background 

The study was underpinned by the Wilson (1934) Economic Order Quantity (EOQ) model or the order size for inventory that minimizes total inventory cost. The basic EOQ model assumes that items are removed from inventory at a constant rate (S), and that it costs the firm (C) to carry a unit of inventory for one period. The firm incurs a fixed reordering cost (F) per order that is independent of the number of items reordered. With constant inventory usage and instantaneous inventory replacement, the inventory levels under an EOQ model follow the saw tooth pattern. The initial inventory level of Q falls at a constant rate to zero, is instantaneously replenished back to Q, and then repeats the same decline. The number of orders per year (S/Q) is total sales divided by the quantity ordered in units per period. The total annual costs are equal to the ordering costs plus carrying costs. The ordering costs are the costs per order (F) times the number of orders per year (S/Q). The total annual carrying costs C (Q/2), which is the carrying cost per unit (C) times the average inventory level (Q/2). 

Total costs = Ordering costs + Carrying costs = F     S     + C     Q     






                        Q                2

 Where C is the carrying cost per unit for the period; Q is the quantity ordered in units per order; S is the total sales or usage in units for the period; and F is the fixed ordering cost per order. Increasing Q increases the carrying costs but decreases the ordering costs. Thus, achieving a minimum total cost requires finding the order quantity that balances these component costs. The order quantity that minimizes total costs is the economic order quantity (EOQ).

The formula for determining EOQ is:

                                 EOQ =     [image: image2.png]
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An assumption of the EOQ model is that firms let inventory levels fall to zero before they reorder. Firms typically establish a minimum level of inventory, known as a safety stock, to prevent losing sales due to stock outs. Assuming immediate delivery of inventory upon reordering, firms would reorder inventory whenever the inventory level falls to the safety stock level. To allow for delivery time, most firms will need to reorder inventory before the inventory level reaches the critical safety stock level. The reorder points represent the times when the firm will actually place its inventory order. Two factors determine the reorder points (1) the pace of inventory depletion and (2) the length of time for inventory delivery after placing the order. 

One of the major criticisms of the EOQ approach is that it assumes a fixed and exogenously determined market demand rate, which is not often static and predictable especially for construction projects. Never the less, the EOQ model will guide this study in examining the inventory systems, replenishment methods and distribution resource planning  evaluating in CNOOC Uganda LTD and their effectiveness in ensuring construction project success. 
The study was also guided by the Oilsen (1971) project triangle model which asserts that a project is successful if the time, cost and quality aspects of the project are well managed and attained. Project management success is measured by the project team's ability to manage the project, so that the expected results are produced while managing time and cost. The assumption is that  projects need to be performed and delivered under certain constraints. Traditionally, these constraints have been listed as “scope” " (quality), "time", and "cost". These are also referred to as the "Project Management Triangle," where each side represents a constraint. One side of the triangle cannot be changed without affecting the others. A further refinement of the constraints separates product "quality" or "performance" from scope, and turns quality into a fourth constrain.

The project triangle model has been widely used to measuring project performance (PMBOK, 2004) and was used to guide this study as it suggests the need to measure the extent to which the time, cost and quality aspects of the project were managed and achieved in the Kingfisher CNOOC project. 

1.2.3. Conceptual review

According to Russell and Taylor (2003) inventory is the stock of any item or resource used in an organization. Inventory planning is therefore the system of determining the optimal quantity and timing of inventory. The basic purpose of inventory planning, whether in manufacturing, distribution, retail, or services and project delivery, is to specify when items should be ordered and how large the order should be. This study focused on three aspects of inventory management namely; inventory system, inventory replenishment methods and distribution resource planning. 

Malakooti (2013) defines an inventory system as the organizational structure and the operating policies for maintaining and controlling goods to be stocked. The system is responsible for ordering and receipt of goods, timing the order placement and keeping track of what has been ordered, how much, and from whom. The system also must follow up to ensure receipt of orders by the suppliers, correct due dates, and compliance to re-ordering procedures and return of rejected inventory. Two inventory systems are widely recognized, thus the a one-time purchasing decision also known as the single-period system and a multi-period inventory system which uses two models namely the fixed order quantity model used to maintain an item “in-stock,” and when a certain number of units must be ordered each time. Inventory for the item is monitored until it gets down to a level where the risk of stocking out is great enough that we are compelled to order.  The fixed time period system is used when the item should be in-stock and ready to use. In this case, rather than monitoring the inventory level and ordering when the level gets down to a critical quantity, the item is ordered at certain intervals of time. This is often convenient when a group of items is ordered together. 

This study conceptualized inventory system to include two indicators of single-period and multi-period inventory systems. 

Simchi-Levi et al. (2008) identifies two inventory replenishment approaches thus push and pull approaches. Push-based supply chain makes production and distribution decisions according to long-term forecasts based on orders. Push-based supply chain has a long react time which can lead to the inability to meet changing demand patterns and the product obsolescence or excessive inventories. In a pull-based supply chain production and distribution are coordinated with true customer demand. Efficient information flow about customer demand decreases inventories.
Pull system enables lead-time reduction due to better anticipation and decrease in variability. (Simchi-Levi et.al., 2008). Thus, pull system reduces inventories, enhance the ability to manage resources, and reduces system costs compared to equivalent push system. On the other hand, pull system is difficult to implement when lead times are long making reaction to demand information impractical. In pull-based system it is often more difficult to take economic advantage in manufacturing and transportation since they are not planned far ahead in time (Simchi-Levi et.al. 2008). 

This study conceptualized inventory replenishment to include two indicators of pull and push approaches in replenishing inventory in CNOOC Uganda Ltd.
According to Helo et al. (2008) Distribution Resource Planning (DRP) provides the basis for integrating supply chain inventory information and physical distribution activities with the Manufacturing Planning and Control system through managing the flow of materials between firms, warehouses, distribution centers. DRP links firms in the supply chain by providing planning records that carry demand information from receiving points to supply points and vice-versa. In the Front End one of the linkages is with demand management which connects it with the customers via the Material Planning System. In the Back End one of the linkages is with the vendors. 
This study conceptualized DRP to include two indicators of DRP records and efforts to use an automated resource planning system in CNOOC Uganda Ltd. 
Aslam (2009) defines project performance as the attainment of time, cost, quality, the realization of the strategic objectives of the organization that initiated the project, the satisfaction of the people using the resulting service and/or product, the satisfaction of other stakeholder’s expectations.  This study adopted the above definition, this study conceptualized construction project performance to include three indicators of time, cost and quality. 

1.2.4. Contextual Background 

CNOOC Uganda Ltd is a subsidiary of COOC Ltd, multinational company with its headquarters in Beijing China. CNOOC Uganda Ltd was incorporated on 5th Oct 2010 in Uganda. CNOOC’s operations started on a low pace till a farm-down agreement was signed with a joint venture partner Tullow on 21st Feb 2012.  By end of 2012, CNOOC Uganda Ltd  had employed about 120 national staff and approximately 25 expatriate staff. During this period, the company had engagement with various stakeholders in oil and gas industry like PEPD, Ministry of Energy, Atomic Energy, Total E&P, Tullow, UNRA, URA etc. The engagement to a great extent centered on planning for mobilisation of materials to the project sites. The engagement was also intended to ensure that Government regulations are adhered to in the whole process of acquisition and management of materials.
Material management is the most critical in oil and gas sector. The materials consume a big part of annual operational budget hence its management becomes critical. Modern inventory management system has been adopted by CNOOC Uganda Ltd. A robust material management information system has been implemented to backup management of materials. Among others, some serious problems identified in the sector is overstocking of some materials, shortages and wastes resulting from some materials expiring in stock. This research is therefore aimed at  establishing whether there are any material planning problems that lead to the undesirable stock level/performance which may directly affect project performance.
Inventory planning systems using single and multi-period inventory system together with push and pull inventory replenishment approaches are used alongside distributions resource planning systems  are used by management to enhance attainment of project time, cost and quality expectations (Malakooti, 2013; Russell and Taylor, 2003; Zammori et al., 2009). The management of CNOOC Uganda Ltd not only uses the single period inventory systems for some inventory, but also uses a multi-period inventory system for most of its inventory to plan for its construction project inventory. The company also uses a vendor managed inventory system a long side quick response (QR), efficient consumer response (ECR), and continuous replenishment (CR) approaches guided by the push and pull methods for construction project inventory planning often with the use of an enterprise resource planning system.
The camps imported for the project had no budget for some costs. Initially there was no budget provision for the taxes. CNOOC Uganda Ltd expected the camps to be exempted from taxes by URA. To the surprise of project managers, upon delivery of the 1st batch of 50 containers, URA levied taxes worth 951M. The taxes will even go up if the second batches of 68 containers arrive. This has grossly affected the project execution timeline since the trucks had to be held in Malaba boarder for 5 days to enable CNOOC Uganda Ltd to make arrangement to pay taxes. In addition, the detention of trucks in Malaba boarder attracted additional logistics cost. Other works like Electro-mechanical and drainage works equally had substantial variance in costs because some designs changed at implementation phase. Continuous negotiation with contractor and approval process for changes in the design meant time wastage hence grossly affecting the planned completion time of the Kingfisher Drill Camp- Bugoma Project (Project review Report, May –June 2014). 

1.3. Statement of the Problem

Despite the use multiple inventory systems and replenishment methods and a robust DRP, CNOOC Uganda Ltd has experienced construction project performance shortfalls. The Kingfisher drill camp  and materials Laydown area project in Bugoma, Hoima District have experienced a 3 month delay with an estimated 40% cost over runs associated to unforeseen procurement costs of project inventory and lead times required to deliver project inventory to the construction sites (Kingfisher Drill Camp- Bugoma Project review Report, May, 2014).  This delay by extension was likely to have significant impact on other subsequent projects like Well pads, Pipeline construction, and construction of Central processing Facility etc. The delays will inevitably affect realization of 1st Oil tentatively expected to be 2017 by the Government of Uganda. Therefore the much anticipated driver of Development of the Country, Oil  will be waited for a little longer than earlier anticipated.
Management of CNOOC Uganda Ltd questions the effectiveness of the inventory planning practices in the company constraining its construction project performance in the oil exploration business in Uganda. This study therefore examined the relationship between inventory planning and construction project performance in CNOOC Uganda Ltd. 

1.4. Objectives of the Study 
1.4.1. General Objective 
To establish the relationship between inventory planning and construction project performance in CNOOC Uganda Ltd.
1.4.2. Specific Objectives 

1. To establish the relationship between inventory systems used in CNOOC Uganda Ltd. and the performance of the Kingfisher Drill Camp and Materials Laydown area  Project.
2. To examine the relationship between inventory replenishment methods used in CNOOC Uganda Ltd and the performance of the Kingfisher Drill Camp and Materials Laydown area  Project. 

3. To establish the relationship between Distribution Resource Planning system and the performance of the Kingfisher Drill Camp and Materials laydown Project.

1.5. Research Questions 

1. What is the relationship between inventory systems and the performance of the Kingfisher Drill Camp and Materials Laydown Area Project? 

2. What is the relationship between inventory replenishment methods used in CNOOC Uganda Ltd and the performance of the Kingfisher Drill Camp and Materials Laydown Area Project?
3. What is the relationship between Distribution Resource Planning System and the performance of the Kingfisher Drill Camp and Materials Laydown Area Project?

1.6. Research Hypotheses

1. There is a significant relationship between inventory systems and construction project performance.

2. There is a significant relationship between inventory replenishment methods and construction project performance.

3. There is a significant relationship between Distribution Resource Planning System and construction project performance.
1.7. Conceptual Framework

Independent Variable                                                             Dependent Variable         

Inventory Planning 





     Project Performance
































Figure 1: Conceptual Framework 

Source: Adopted with modification from the EOQ model by Wilson (1934) 

The model shows that project performance depends on inventory planning dimensions of inventory system, inventory replenishment methods and DRP. Project performance has indicators of attainment of time, cost and quality expectations of the construction project. Inventory replenishment methods have indicators of pull and push while DRP has indicators of transaction records and ERP. 
1.8. Scope of the Study 

1.8.1. Content scope 

The study concentrated on inventory planning dimensions of inventory systems, inventory replenishment methods, and DRP as the independent variable. The study considered project performance indicators of time, cost and quality.

1.8.2. Geographical Scope 

The study was carried out at CNOOC Uganda ltd, Kampala office which houses the head office of the company and the Kingfisher Drill Camp and Materials laydown area project in Bugoma, Hoima districts where the Drill camp and a materials areas yard was being constructed by CNOOC Uganda Ltd. 
1.8.3. Time Scope 

The study covered the period 2011- June 2014 the time the Kingfisher Drill Camp- Bugoma Project was to be completed but had not been completed
1.9. Significance of the Study 

The study will be useful in the following ways:

To the management of CNOOC Uganda Ltd, the study helps evaluate the inventory planning practices in the company to generate empirical information which will be used to strengthening the inventory planning policies and practices for enhanced project performance.

To the academia, the study helps, add on the existing knowledge on inventory planning practices and cover literature gaps on the relationship between inventory planning and multinational construction project performance in a land locked country like Uganda. 

1.10. Operational Definition of Terms and Concepts 

Inventory planning in this study refers to the system of determining the optimal quantity and timing of inventory through use of inventory system, inventory replenishment methods and distribution resource planning system (Russell and Taylor, 2003).
Inventory system in this study refers to the use of single-period and multi-period inventory acquisitions systems (Malakooti, 2013). 
Inventory replenishment method refers to the use of push and pull methods to replace required inventory in the firm (Simchi-Levi et al., 2008). 

Distribution Resource Planning in this study refers to the management of the flow of materials between firms, warehouses, distribution centers using records and an automated ERP system Helo et al. (2008).

Project performance in this study refers to the attainment of the time, cost and quality expectations the project plan. 

CHAPTER TWO

LITERATURE REVIEW
2.1. Introduction 

This chapter presents a review of related literature on inventory planning and project performance based on what other scholars have observed and found world over. It specifically presents a review of related literature on inventory systems and project performance, inventory replenishment methods and project performance, distributions resource planning and project performance and a summary of literature review. 

2.2. Inventory systems and project performance 

2.2.1.
Single Period Inventory and Project Performance

One of the indicators of inventory system adopted in this study was the single period inventory problem, also known as the newsboy problem. Hadley and Whitin as cited in Perakis and Roel (2008) were the first researchers to introduce the newsboy problem, developing a numerical dynamic programming based approach to solve it. Gallego and Moon defined the newsboy problem as a tool to decide the stock of an item when (1) there is a single purchasing opportunity before the start of the selling period and (2) the demand for the item is random. The classical newsboy model assumes that if the order quantity is larger than the realized demand, a single discount is used to sell excess inventory or that excess inventory is disposed off. On the other hand, if the order quantity is less than demand, then profit is lost (Ramamurthy, Shanthikumar and Shen, 2012). 
Altay, Litteral and Rudisill ( 2012) examine the use of  fixed time period model and note that it has a larger average inventory because it must also protect against stock out during the review period,  the fixed–order quantity model has no review period.  The fixed order quantity model favors more expensive items because average inventory is lower. The fixed order quantity model is more appropriate for important items such as critical repair parts because there is closer monitoring and therefore quicker response to potential stock out.  The fixed order quantity model requires more time to maintain because every addition or withdrawal is logged
However, Qin and Kar (2013) notes that the single-period inventory system is very significant in terms of both theoretical and practical consideration. In real life, many products have a limited selling period, so newsboy problem provides a very useful framework for making decisions on advanced booking of orders in a number of practical contexts, such as in fashion, sporting and various service industries).  It was in this study’s best interest to examine the use of the single period inventory system in CNOOC Uganda Ltd and how it has been useful or constraining in the achievement of the desired project performance expectations.   

2.2.2.
Multi  Period Inventory and Project Performance

The multi-period inventory system was the second indicator considered in this study and it is widely use since most organizational will purchase inventory at different times.  Baldenius and Reichelstein (2005) offered perhaps the most convincing study of the contribution of good inventory management to profitability. The scholars studied inventories of publicly traded American manufacturing companies between 1981 and 2000, and they concluded that firms with abnormally high inventories have abnormally poor long-term stock returns. Firms with slightly lower than average inventories have good stock returns, but firms with the lowest inventories have only ordinary returns.  The study concluded that the ability to incorporate more realistic assumptions about product demand into inventory models is one key factor to profitability. Practical models of inventory would need to address the issue of demand forecasting while staying sufficiently immunized against uncertainty and maintaining tractability. 
In complement, Bertsimas and Sim (2006) observe that in most industrial contexts, demand is uncertain. Many demand histories have factors that behave like random walks that evolve over time with frequent changes in their directions and rates of growth or decline. In practice, for such demand processes, inventory managers often rely on forecasts based on a time series of prior demands, which are often correlated over time. For example, a product demand may depend on factors such as market outlook, oil prices and so forth, and contains effects of trend, seasonality, cyclic variation and randomness (ibid). 
Waller, Nachtmann and Hunter (2006) examines the impact of common inventory system inaccuracies that occur in retail outlets on the inventory levels, fill rate, and service level found that inventory system error are statistically significant for fill rate and service level. Thus, inaccuracies in inventory levels affect a retail outlet’s ability to service its customers, though at the single SKU level, the results do not indicate a practical impact due to countervailing effects. The implications of the study were that retail outlets must be aware that error exists and can influence the behavior of their replenishment systems, but the overall impact may not be as significant as it might appear.

Tehrani et al (2013) in their study considered a multi-period manufacturer, 1-retailer, newsvendor inventory system with stochastically dependent manufacturing capacities and demonstrated that stochastic dependence in disruptions can have opposite effects on system performance in the multi-source and assembly systems. While risk diversification is preferred in the multi-source system, risk concentration is preferred in the assembly system. The Tehrani  et al.(2013) study concluded that  if the retailer ignores the effect of dependent disruptions, then in the multi-source structure, it would lead to underestimating the cost, overestimating the fill rate, and ordering more units than the optimum; however, in the assembly structure, the opposite would happen. Therefore it’s important to study the application of this inventory systems and implication on project performance in Ugandan project context.
2.3. Inventory Replenishment Approaches and Project Performance

2.3.1. Pull Replenishment Approach and Project Performance

There are many inventory pull inventory replenishment initiatives for time-based purchasing strategies inspired by JIT philosophy such as quick response (QR), efficient consumer response (ECR), and continuous replenishment (CR). All these inventory techniques use pull philosophy and information to minimize buffers (Affonso et al., 2008).  The idea of QR is to capture demand as close to real-time as possible and as close to the final consumer as possible. In a QR system suppliers receive point of sale (POS) data to synchronize production and inventory activities with actual sales at the retailer. The retailer still places individual orders but POS data is used to improve forecasting and scheduling, and to reduce lead time (Simchi-Levi et al. 2008). 

Rodriguez et al. (2008) in support highlights that QR logistics has become a basis for collaborative working in the supply chain. In the grocery sector this development in called ECR. The principle of ECR is to reduce costs significantly by collaborating in new product introduction, trade and consumer promotions, range and assortment, and product replenishment.   In a CR system the resupply of products is automatic due to electronic interface and computer-aided communication. The system should be so efficient and flexible that stocks are replenished continuously without placing orders. The vendors use POS data to prepare shipments at previously agreed-upon intervals and inventory levels defined by the customers. The CR process works best with high-volume items (Blankley, 2008). 
The use of emergent JIT approaches in inventory management as suggested by Simchi-Levi et al. (2008) and Rodriguez et al., (2008) although insightful in informing inventory replenishment, it baised to manufacturing with no evidence of its use in construction projects. This study therefore strived to cover this literature void by examining the efforts to use quick response, efficient consumer response, and continuous replenishment pull philosophies in replenishing CNOOC Uganda Ltd construction inventory and their contribution to project performance.
2.3.2. Push Replenishment Approach and Project Performance

One of the mostly used push approaches in inventory management is the Vendor Managed Inventory (VMI) and according to the Council of Supply Chain Management Professionals VMI (as cited in Vitasek, 2010) is defined as the practice of retailers making suppliers responsible for determining order size and timing usually based on receipt of retail point of sale (POS) inventory data. Its goal is to increase retail inventory turns and reduce stock outs. It may or may not involve consignment of inventory (supplier ownership of the inventory located at the customer
Pohlen and Goldsby (2003) distinguish supplier managed inventory (SMI) from vendor managed inventory (VMI) stating that the later involves the coordinated management of finished goods inventories outbound a manufacturer, distributer or reseller to a retailer, while the former involves the flow of raw materials and component parts inbound to a manufacturing process. 

VMI arrangements can assume several forms. Williams and Tokar (2008) describe a type of agreement based on their analysis of VMI systems in a “newsvendor-type” relationship where the upper and lower limits of the contract is settled. Sui (2010) also informs this study of the “consignment-inventory VMI” system, where the vendor retains inventory ownership at the retailer and payment is not made until the item is sold. Other (Bernstein et al., 2006) refer to VMI when retailers continue to incur the inventory carrying costs and to VMI when all the carrying costs are transferred to the vendor. 
Holweg et al. (2005) present a theoretical classification of VMI systems based on the degree of planning collaboration and inventory collaboration. In certain VMI agreements, replenishment involves cross-docking or direct store delivery (DSD) eliminating the need for warehousing between vendor and retailer (Bowersox et al., 2007). Danese (2006) presents an extension of VMI to the whole supply network showing its potentialities above the usual dyadic level. Zammori et al. (2009), propose a standard structure of a VMI agreement, in manufacturing setting, marking out the starting point of a relationship that leaves the replenishment decisions to the vendor. The authors stress the fact of VMI agreements are not regulated by any legal code of practice and defend that trust and partnership promotion start when both parties are aware and agree on all the conditions so each one knows what to expect from the relationship. This paradox between the need of formalisation and flexibility needed in a long-term relationship challenges the trust levels between parties in the relationship construction. 

The use of VMI seems to be widely used in the management of inventory mostly manufacturing firms and fast moving goods supply stores. This study interested itself in examining the efforts to use the push approach in CNOOC Uganda Ltd to replenish construction inventory and establishing its benefits and constraints on CNOOC Uganda Ltd construction project performance. 

On the relationship between VMI and it related outcomes, Kaipia, Holmstron & Tanskanen, (2002) reports that through VMI, firms are able to increase its performance in delivery process. A study that was conducted at a grocery manufacturer and a retailer in Finland, has provided an important finding about the benefit of implementing VMI in the area of ability to adapt in demand variability, while at the same time meeting all delivery date.  For firms that implement the VMI, they have gained lower delivery and administration costs for its business and this will allow firms to translate this cost savings to end customer. With more predicted demand and information sharing, a more collaborative transport management can be considered and eventually enable firm to increase its supply chain efficiency (Tyan & Wee, 2002). As such, with ability to lower operation costs, enhanced firm’s capability to increase its competitive advantage and enable the firm to position at the edge among its competitor.

Kaipia, Holmstrom and Tanskanen (2002) also report that from operational perspective, firms are relieved from the burden to specify, place and monitor purchase order to the supplier while at the same time focus on meeting all end-customer requirement and deliver fullest service level to the end-customer. VMI, from the supplier point of view, could benefit from reducing forecast uncertainties by the firms, reduce logistic costs, reduce overall lead-times, improve service level and reduction of transportation costs. Several case studies have indicated that the benefit of VMI in the area of planning and inventory control can be quite significant. 

Through VMI, the supplier can make replenishment decisions according to operating needs and also highlighting of trends in demand. The firm will gain benefit from lower cycle stocks, not just low end-of-month inventories intended to increase firm performance (Waller, Johnson & Davis, 1999). VMI also helps to make the administration of the delivery process more efficient. 
Kim (2005) reports of a case where implementation of VMI programs can lead to significant stock reduction up to 30 per cent in pharmaceutical products.  Through VMI, the flow of information and, as result, the flow of materials become seamless, improving service levels, inventory and transportation costs, the coordination of supply process and transport optimisation. Galbreth, Hill and Handley (2008) equally report that a well-engineered VMI system offers several benefits for both the supplier and customer. It also benefits the entire demand-supply chain by reducing costs and improving responsiveness  advantages of VMI include reduced administration cost, Improved service level and availability, less stock-outs, Assured for critical needs, lower inventories,  lower need of storage space, improved cashflow, specialist expertise. 

Kopach et al. (2008) revisited queuing models, applying level-crossing techniques in addition to simulation to determine an optimal policy for a blood inventory management system, by modelling the tradeoffs of multiple demand rates, cost, shortage and service levels. The model introduces a switchover level where if the total inventory in the system drops below this level non urgent demand should be restricted in order to meet urgent demand. In a departure from the focus on inventory models, a study by Perera et al. (2009), is based on a survey of 265 UK hospitals. The study identifies a number of further factors for efficient inventory management by using t-tests to evaluate differences in inventory and wastage levels, and comparing hospitals that apply certain practices with hospitals not doing so. The research showed that reducing the reservation period for assigned inventory leads to lower inventory levels and reduced wastage.
The literature on the use of push inventory replenishment seems to suggest wide use of VMI which accrue cost on time based benefits in the manufacturing and service sectors. This study strived to examine the use of push inventory replenishment method especially the vendor managed inventory and its contribution to construction project performance. 
2.4. Distribution Resource Planning (DRP) and Project Performance

Modern DRP systems use ERP which is a business management system made up from a collection of applications or modules that integrates company functions such as marketing, finance, manufacturing and logistics. ERP uses database technology to control and integrate information related to a company’s business including data related to materials requirements suppliers, employees, finance, and  customers. Ideally, all business transactions, such as inventory management, material requirements planning, inventory status and financial control, customer order management, production planning and distribution are entered, recorded, processed, monitored and reported (Helo et al., 2008). A single comprehensive database collects data and feeds data into the various modules (Krajewski et al., 2007).
Samaranayake (2005) reviewed the use of DRP systems and noted that   scheduling of materials and activities in distribution environment Planning and scheduling of the components in the distribution network are carried out using the traditional approach of two separate planning runs (materials planning and operations scheduling) and the approach based on the unitary structure for simultaneous planning of components, adopted earlier for manufacturing network. Based on the traditional approach, components can be scheduled using separate planning runs for materials and delivery operations. In this case, materials can be planned using the traditional DRP implosion process while operations can be scheduled using either traditional DRP time-phasing functionality or backward/forward scheduling of operations routing. Alternatively, the components on the unitary structure can be planned simultaneously using combined implosion and scheduling processes. Besides, other components attached to operations and materials would be planned if the unitary structure is implemented in an existing ERP system, capable of supporting such structure and developed as a separate software module. Thus, DRP implosion process could result in a number of planned shipments at intermediate and central warehouse locations. Besides, backward or forward scheduling of operations routing for the same distribution network could determine the start resulting into a number of planned shipments with start and finish dates for each material involved in the distribution network. This would come up with a simple list of planned shipments with basic dates such as opening period, delivery start and finish dates. The next planning step is the scheduling of delivery operations involved in the distribution network. It can be carried out using the scheduling of operations routing.

On the use of DRP systems such as ERP, Jonsson and Mattsson ( 2008), contends that how well ERP systems contribute to an effective material flow depends on how they are used and applied.  Stefanou and Revanoglou (2006)  reviews the use of MRP in a hospital setting and notes that the orders of clinics and departments influence dynamically the MRP system that is used to estimate the required quantities of medicines and materials that will be ordered to vendors. The basic idea of MRP is that the essential quantities of goods required by the hospital can be calculated considering the existing stock, the demand forecast, and the materials reservation stock. The system functions on the principle of consumption based planning using a two-way process of reorder point level; and forecast based planning.  With the adoption of the MRP system the hospital achieved essential reduction of reserves in both drugs and medical materials; increased productivity in the planning process; and improved service quality for the departments, i.e. in-time and more reliable stock delivery. This was so because of use of ERP, the system compares the available reserves to the reordering point. If the available stock is under the reordering point, an order form is created automatically taking into account the stock safety level, the orders, and the deadline for order execution.
Velcu (2007) examines the use of ERP in among Finnish companies and contends that  one of the case companies reported improvement in inventory levels hence the following observation is made regarding the effect of such improvement on intermediate financial performance measures. the observation was that Technologically-led ERP implementations may lead to better monitoring of inventory levels, which leads to higher inventory turnover.
Yang and Su (2009) further highlights the importance of  ERP in inventory management with an internal business process perspective which reflects how effectively material and labor resources are used to provide service, and includes improve efficiency of manufacturing process, improved inventory management, increased delivery efficiency, increased flexibility, increase information systems support, and improved new product development. External business process perspective reflects broader service measures used to enhance customer loyalty, based on the logic that superior service attracts and keeps key customers. The external business processes measures include improve sourcing leadership, improve collaboration with partners, delivery flexibility, and improve purchase order transaction efficiency.  Yang and Su (2009) study found that through exploitation ERP opportunities, benefits accrue enabling firms to strip redundancy and duplication of materials from supply chain operations, which are very important impact factors with a path coefficient are 0.31 for internal, and 0.35 for external in improving performance of SCM in internal and external business process. 

Shatat and Udin (2012) study equally reports of a positive and significant relationship between ERP system such as integration, material management, production planning, and controlling, and SCM performance. The workflow management, however, does not have a significant relationship with SCM performance. The findings of this study imply that the successful implementation and the effective usage of ERP system can contribute toward enhancing supply chain management performance in many ways such as, integration of internal business processes, enhancement of information flow among different departments inside the company, improvement of the company’s relationships and collaboration with outsourcing suppliers, customers, and supply chain partners. 
The increasing use if ERP in inventory planning seems to suggest positive benefits accruing from is adoption as a DRP. However, the experiences are based on manufacturing and service firms with no evidence of its use in inventory planning in construction projects. This created a literature gap necessitating examining the use of DRP systems especially the ERP and its contribution to project performance in a construction firm, CNOOC Uganda Ltd. 
2.5. Summary of Literature Review 

A review of the existing literature revealed growing research in inventory systems of single and multi-period inventory system especially in the manufacturing and service sectors with scanty evidence on their use in construction inventory planning. Similarly, the literature review revealed a growing interest and innovations in push and pulls inventory replenishment methods in the manufacturing and service sectors with little bias to construction project inventory planning. Furthermore, the literature on the use of DRP mainly ERP in construction projects was scanty.. This study therefore examined the use of inventory systems, inventory replenishment methods and DRP and their influence on the construction project performance in CNOOC Uganda Ltd to cover literature gaps on the relationship between inventory systems, inventory replenishment methods, DRP and construction project performance. The ERP platform  is underutilized, the direct impact on performance of this project is minimal. This requires further investigation in future
CHAPTER THREE

METHODOLOGY

3.1
Introduction

This chapter presents the research design, population of study, sample size and selection, data collection methods, data collection instruments, validity and reliability, data collection procedures, data analysis and measurement of variables. 

3.2
Research Design

According to Amin (2005) a research design is a conceptual structure where research is conducted and it constitutes a blue print for collection, measurement and analysis of data. This study used a cross-section design adopting a qualitative and quantitative approach. The cross-section design was motivated by the opportunity examine the relationship between inventory planning and project performance at that point in time (Amin, 2005) since the project had to be completed in short time of four years. 

The study used a quantitative and qualitative approach because qualitative methods provide in-depth explanations to events while quantitative methods provide the data needed to meet required objectives and to test the hypotheses (Mugenda & Mugenda, 1999). The unit of analysis was the Kingfisher Drill Camp Material Lay Down Area Project in Bugoma Hoima constructed. 
3.3
Study Population 

The study was carried out CNOOC Uganda Ltd a subsidiary of COOC Ltd, multinational company involved in the Ugandan oil and gas exploration infrastructure development. A total accessible population of 120 respondents comprising of CNOOC Uganda Ltd supply chain and projects staff, outsources partners and suppliers was considered in the study. This population was considered because they were involved in inventory planning and construction projects and therefore presumed to be knowledgeable on the study problem by virtue of their positions.

3.4. Sample Size and Selection Technique 

According to (Sekeran, 2003) a sample is a subset of a population. It comprises some selected members who are referred to as elements. Sampling is the process of selecting a sufficient number of elements from the population so that a study of the sample and an understanding of its characteristics would make it possible to generate such characteristics to the population elements. Sample size therefore in the total number of elements selected to represent the population of study. The study selected up to 92 respondents based on Krejcie and Morgan Sampling Guidelines (see appendix IV) as shown in table 1 below. 

Table 1: Population Category and Sample size of the respondents

	Population category 
	Total population 
	Sample size
	Sampling Techniques

	CNOOC Uganda Ltd procurement team 
	20
	15
	Purposive  

	CNOOC Uganda Ltd Logistics team
	30
	23
	Purposive

	CNOOC Uganda Ltd Project/Engineering  team
	30
	23
	Purposive

	CNOOC Uganda outsourced contractors
	20
	15
	Simple random

	Construction Material Supplier 
	20
	15
	Simple random

	Total 
	120
	92
	


Source:  Primary data. 
As table 1 indicates, a sample of 92 respondents were considered out of a population of 120,  based on Krejcie and Morgan’s (1980) sampling guidelines (see appendix III). Purposive and simple random sampling were  used. 

 3.5. Sampling Techniques

A sampling technique is the name or other identification of the specific process by which the entities of the sample can be selected. There broadly two sampling approaches thus probability and none probability sampling techniques. The probability sampling approach involves selecting a sample in such a way that all the elements in the population have some chances of being selected(Amin, 2005). This study used simple random sampling which is a sample obtained from the populations in such as way that samples of the same size have equally chances of being selected (Amin, 2005).  As indicated above in table 1 above, the study used simple random sampling. In using simple random sampling, the study used   the lottery approach where names in each category were written on tag and one picked at a time until the required number is reached. To arrive at the sample size the study used proportionate sampling (92/120*the No in the population category).  

In the non probability approach, the elements in the population do not have a well defined chance of being selected (Amin, 2005). This study used purposive sampling which involves the researcher using own judgment or the category of participants from whom the information will be collected. Thus the selection of the respondents is based in the researchers experience with the respondents’ possession of the required information. In this study purposive sampling technique was used for CNOOC Uganda Ltd procurement, logistics and projects/Engineering team to ensure that their specialized managerial and professional experiences in inventory planning and construction project performance are specially considered.

3.6. Data Collection Methods

The study used a survey approach where both qualitative and quantitative data was collected. There are several survey approaches however for the purpose of this study the questionnaire and interviewing approaches was used.  

3.6.1. Questionnaire Survey Method 

A questionnaire is a carefully designed instrument for collecting g data in accordance with the specifications of the research objectives. It consists of a set of questions in writing from which the respondents respond in writing (Amin, 2005). The study used a questionnaire basing on the fact that the variables cannot be observed such as views, opinions, perceptions and feelings of the respondents on inventory planning and construction project performance. The questionnaire was  also be used because it is less expensive for data collection (Amin, 2005). The questionnaire was used to collect primary data from the selected respondents by personally delivering them to the respondents. The questionnaire was issued to all the 92 respondents in their different categories. The respondents recorded their answers within closely defined alternatives. 

3.6.2. Interview method

Interviewing is a method of data collection where the researcher collects information from the targeted respondent through forms of face to face conversations and probing of the respondent’s responses to gain detailed explanations to the study phenomenon (Amin, 2005). In this method the researcher interviewed respondents either face to face to obtain in depth qualitative information on inventory planning or project performance. The study specifically interviewed the Kingfisher Drill Camp- Bugoma Project Team Leader and Logistics team because of their specialized managerial and professional experiences in inventory planning and construction project performance are specially considered.

3.7. Data Collection Instruments

3.7.1. Self-administered Questionnaire

The study used a close ended self administered questionnaire divided into sections of background information, inventory planning, and project performance. A standard Questionnaire on a five point Likert scale of 5- Strongly Agree;  4- Agree;   3- Not Sure;    2- Disagree;    1- Strongly Disagree was used to get quantifiable primary data from individual respondents (see appendix 1). 

3.7.2. Interview guide

Interview schedule was semi structured along areas of inventory planning systems, replenishment methods, DRP and how they influence project performance in the CNOOC-Uganda LTD (see appendix II). 

3.8. Validity and Reliability 

3.8.1. Validity  

The validity of the instrument was tested using the Content Validity Index. This involved judges scoring the relevance of the questions in the instruments in relation to the study variables and a consensus judgment given on each variable taking only variables scoring above 0.70. 

The Content Validity Index (CVI) was arrived at using the following formula. 

                                CVI = Total number of items declare valid
                                        Total number of items

The CVI results are presented in table 2 below. 

Table 2: Content Validity Results 

	Variable 
	Total No of items 
	Number of valid items 
	CVI

	Inventory system 
	13 
	11
	0.85

	Inventory replenishment method 
	14
	11
	0.78

	DRP
	12
	9
	0.75

	Project performance 
	10
	8
	0.80


Source: Expert Judgment  

Table 2 shows that inventory system yielded a CVI of 0.85, inventory replenishment methods yielded CVI of 0.78, DRP yielded a CVI of 0.75, while project performance yielded a CVI of 0.80. Since all variables yielded a CVI above 0.70 accepted for social sciences, it was inferred that the instrument was relevant in measuring inventory planning and  project performance and therefore declared valid. 
3.8.2. Reliability  

The study questionnaire was pretested for its reliability on a sample of 10 respondents to examine individual questions as well as the whole questionnaire very carefully (Amin, 2005).  Reliability measures the consistence of the instrument in measuring what it is supposed to measure (Amin, 2005). In this study a Cronbach’s alpha coefficient was computed to show how reliable the data is using Software Package for Social Sciences (SPSS) taking only variables scoring above 0.70 as suggested by Nunally (1978).   The reliability results are presented in table 3 below. 
Table 3: Reliability Results
	Variable
	Cronbach's Alpha
	N of Items

	Inventory system 
	.831
	13

	Inventory replenishment 
	.790
	14

	DRP
	.750
	12

	Project performance 
	.765
	10


Source: Primary data 

Table 3 above shows that inventory systems yielded alpha value of 0.831; inventory replenishment yielded Cronbach’s alpha value of 0.790, DRP yielded alpha value of 0.750 while project performance yielded alpha value of 0.765. Since all variables yielded an alpha value higher than 0.70 accepted for social sciences, it was concluded that the instrument was consistent in measuring inventory planning and project performance and therefore reliable. 
3.9. Data collection procedure

After successful defense of the proposal, an introductory letter from the department of  management sciences- Uganda Management Institute was obtained used to seek permission to conduct the study from the CNOOC Uganda Ltd. Anonymity and confidentiality of the respondents was observed by not asking the respondents to put their names on the questionnaires. 

3.10. Data Management and Analysis

3.10.1. Quantitative Analysis

Quantitative data  was analyzed using descriptive statistics of mean and standard deviations for each of the variables used in the study. Pearson’s correlation statistics was used to test the relationships at 99 and 95 confidence limits. A positive correlation indicates a direct positive relationship between the variables while a negative correlation indicates an inverse, negative relationship between the two variables. A regression analysis using ANOVA statistics of adjusted R2 values, beta, t values and significance values as suggested by Amin (2005) was used to determine the magnitude of the inventory planning on project performance in CNOOC. 
3.10.2. Qualitative Analysis

Qualitative analysis involved organizing statements, and responses into narratives from which useful conclusions and interpretations on the research objectives. Qualitative analysis involveds coding of data, identifying categories and patterns that emerge in the responses on inventory planning and project performance. Further qualitative analysis involved comparing the qualitative data with the quantitative data to identify points of agreement and agreement. 
3.11. Measurement of Variables 

The variables were measured by operationally defining concepts. For instance the questionnaire was designed to ask responses about single and multi-period inveory system based on  Malakooti (2013) guidelines, pull and push inventory replenishment methods  based on Simchi-Levi et al. (2008) guidelines, DRP based on Helo et al. (2008) guidelines  and project performance based Aslam (2009) indicators. These were channeled into observable and measureable elements to enable the development of an index of the concept. A five- Likert scale namely: 5-Strongly agree;    4- Agree;   3- Not sure;    2- Disagree;    1- Strongly disagrees was used to measure both the independent and dependent variables.

CHAPTER FOUR

PRESENTATION, ANALYSIS AND INTERPRETATION OF RESULTS

4.1. Introduction

This chapter presents analyses and interprets the study findings of inventory planning and construction project performance in CNOOC based on the information obtained from the study questionnaire and interviews. This chapter presents the response rate, background information about the respondents and empirical findings inventory system, inventory replenishment method, DRP and project performance and multiple regression analysis to guide decision on the study hypotheses. 

4.2. Response Rate 

Amin (2005) defines a response rate as the number of study tools issued against those actually returned for consideration in the study. It shows how representativeness of the study finding in relation to the total sample used from a given population. Table 4 below shows the response rate for both the questionnaire and interview. 

Table 4: Response Rate 

	Population category 
	Questionnaire issued
	Questionnaire returned
	Response rate

	CNOOC Uganda Ltd procurement team 
	15
	12
	80%

	CNOOC Uganda Ltd Logistics team
	23
	19
	83%

	CNOOC Uganda Ltd Project/Engineering  team
	23
	20
	87%

	CNOOC Uganda outsourced contractors
	15
	13
	87%

	Construction Material Supplier 
	15
	11
	73%

	Total 
	92
	75
	

	Overall response rate for questionnaire
	
	
	82%


Source: Primary data

A total of 92 questionnaires were distributed but 75 useable questionnaires were returned giving a response rate of 82% suggesting that about 8 in very 10 respondents involve in inventory management and implementation of the Kingfisher project in CNOOC responded to the study. Two interviews were slated but one was successfully carried out giving response rate of 50% of interview. A high response rate implies a good representation of the population from whom the sample was selected (Creswell, 2007). 

4.3. Background Information about the Respondents 

This sub section presents the background of the respondents used in the study in relation to the level of education, work unit, and the job title. 

Table 5: The Education Level of the Respondents

	
	Frequency
	Percent

	Diploma
	9
	12.0

	Degree
	46
	61.3

	Postgraduate
	20
	26.7

	Total
	75
	100.0


 Source: Primary data

Table 5 above shows that majority o 61.3% of the respondents had attained university degree, 26.7% had attained a postgraduate while 12% had attained a diploma as their highest level of education. This finding suggested that the respondents had attained a good level of education to appreciate inventory planning practices in the CNOOC construction project they worked with given that about 90% were graduates and postgraduates. 
Table 6: The work Unit of the Respondents

	
	Frequency
	Percent

	Procurement
	12
	16%

	Logistics
	19
	25.3%

	Project/Engineering team
	20
	26.7%

	Outsourced Contractor
	13
	17.3%

	Materials Supervisor
	11
	14.7%

	Total
	75
	100.0


Source: Primary data

Table 6 above shows that a total of 26.7% of the respondents were from the Project/Engineering team, 25.3% were from logistics, 17.3% were outsources contractors while 14.7% were material suppliers. The implication was that data was collected from staff engaged in project implementation as project/engineering team, logistics, outsourced service providers and material suppliers. 
Table 7: Position in CNOOC

	
	Frequency
	Percent

	Head of department
	7
	9.3

	Manager
	15
	20.0

	Supervisor
	20
	26.7

	Officer
	33
	44.0

	Total
	75
	100.0


Source: Primary data

Table 7 above shows that 44% of the respondents were officers, 26.7% were supervisors, 20% were managers, while 9.3% were heads of departments. The implication was that data was collected from virtually all staff from top management, lower management and officer engaged in the construction project management. 

4.4. Inventory Systems in CNOOC and the Performance of the Kingfisher Drill Camp and Materials Laydown Area Project

The first objective of the study was to establish the relationship between the inventory systems used in CNOOC Uganda Ltd. and the performance of the Kingfisher Drill Camp and Materials Laydown area Project. Inventory system according to the conceptual framework had indicators of single and multiple period inventory systems. Inventory system was measured using 13 items scored on a five point Likert scale ranging from 5= Strongly Agreed, 4= Agree, 3= Not Sure, 2= Disagree, 1= Strongly Disagree and the findings are presented in Table below.  

Table 8: Descriptive results for inventory system

	
	Mean
	Std. Dev

	Single period
	

	1. CNOOC uses a single period system for project inventories which may have a single purchasing opportunity 
	2.21
	1.200

	2. CNOOC uses single period system for project inventories when demand of the inventory is uncertainty
	3.64
	1.439

	3. CNOOC uses a single period system for project inventories whose demand is random/constant
	3.60
	1.452

	Multiple period
	

	4. CNOOC uses fixed order quantity for high price project inventory
	3.99
	1.341

	5. CNOOC uses fixed order quantity for critical or important project inventory
	3.87
	1.464

	6. CNOOC has established inventory holding costs for its critical/important project inventory
	2.09
	1.243

	7. CNOOC has an established annual number of orders for critical/important inventory
	2.20
	1.252

	8. CNOOC has an established reorder point for critical/important inventory 
	3.84
	1.434

	9. CNOOC had an established lead time for critical/important  inventory
	3.88
	1.013

	10. CNOOC sticks to use of a fixed order quantity system where the same amounts are ordered each time an order is made
	2.08
	1.217

	11. CNOOC sticks to use of a fixed order quantity approach where placement  of orders is based on when inventory position drops to re-order level
	2.17
	1.234

	12. Effort is undertaken to use a fixed time period system where inventory order quantities varies each time an order is made
	3.84
	.823

	13. Effort is undertaken to use a fixed time period approach where orders are placed when the review period arrives. 
	4.00
	.771


Source: Primary data 

Table 8 above shows that the respondents agreed that CNOOC used single period system for project inventories when demand of the inventory was uncertainty (mean = 3.64) while they also agreed that the company used a single period system for project inventories whose demand was random/constant (mean = 3.60). However, the respondents disagreed that CNOOC used a single period system for project inventories that had a single purchasing opportunity (mean = 2.21). The implication was that although there was effort to use single period for specific inventory whose demand was random, the company did not exploit the use of single purchasing opportunity for some items which could have enabled them to enjoy cost saving from large volumes. It was necessary that management consider exploring the single purchase opportunity for some item to enjoy economies of scales on such items. 

In an interview on the determinants for using a single period system for inventory replenishment in CNOOC the project manager interviewed had this to say:

The project cycle determines the model of replenishment. For example, the Door fixtures and windows for the camp units needed to be ordered once to cover all the project needs within the life of the project. Contract terms also influenced the system of inventory replenishment. The supplier of container units fabricated all the containers in China and as such had to ship them once to Uganda consequently delivered them as one lot  to the project site. 

On  the challenges of using the single period inventory replenishment system he noted: 

The main challenge of single period inventory replenishment in  project context is that the material management team is overwhelmed when all stock of materials are received once. Managing in terms of handling (loading &offloading), recording, storage etc is cumbersome. Besides, new materials ie ‘1st time buys’ may need special handling and storage needs which was not readily at CNOOC warehouse as well as project site.

On relation to the use of multi period system of inventory management; table 8 above shows that the respondent agreed that CNOOC used fixed order quantity for high price project inventory (mean = 3.99), critical or important project inventory (mean = 3.87). Theses findings revealed observance of the fixed order quantity requirements for inventory planning based on criticality and price of inventory this should be commended at it guides planning requires for cost and volumes of demand.

The respondents also agree that CNOOC had an established reorder point for critical/important inventory (mean = 3.84) and lead time for critical/important inventory (mean = 3.88). The respondents however disagree that the company had an established inventory holding costs (mean = 2.09) and number of annual orders (mean = 2.09). The implication was that although the company had an establish reorder level and lead time key factors in making inventory decisions, the lack of an established inventory holding costs and number of annual orders constrain the use of EOQ model in making inventory decisions leading to inaccurate inventory forecasts. 

Similarly, the respondents disagreed that CNOOC enforced the use of a fixed order quantity system where the same amounts are ordered each time an order is made (mean = 2.08) while they disagreed that the company strictly used fixed order quantity approach where placement of orders was based on when inventory position drops to re-order level (mean = 2.17). 

These finding revealed that the company did not in stick to the use of EOQ model of inventory decision making requiring ordering of planned quantities and based on when the inventory drops to re-order level a practice which is attributed to the lack of some critical data like known prices and volumes to be ordered for multi period inventory. 

 In an interview on the use of on the determinants for using a multi-period system for inventory replenishment in CNOOC, the project manager noted:

Availability of Materials is a key determinant and materials that are readily available in the local markets may replenish using multi-periodically. Examples of such are consumables like Lubricants, Diesel, food items for project staff, project inputs like sand, gravel etc. The availability of these items therefore means that they can be ordered as soon as the stock runs low.

Asked about the challenges in using multi-period inventory replenishment system in CNOOC.  he noted: 

Multiple orders are placed within the period. This puts the procurement team on unnecessary pressure to continue processing new orders for the same product procured recently. There is a risk of variation of product quality supplied compared to supplies in earlier orders. This is because the same product/brand supplied in the previous orders may have run out of stock and supplier opts for another brand. This consequently may affect the quality of the project output. For example, the supplier may be required to supply Mohagany timber with certain moisture content. Earlier supply the moisture may have been okay, but subsequent order supplied did not meet the specifications because the need was urgent. This ultimately impacts negatively on the project quality. 

4.4.1. Correlation analysis between inventory system and project performance 

To test if there was a significant relationship between inventory system and project performance a correlation analysis was conducted using Pearson’s correlation coefficient and significance statistics and the findings are presented in Table below. 
Table 9: Correlation Matrix between inventory system and project performance 

	
	
	Inventory system 
	Project performance

	Inventory system 
	Pearson Correlation
	1
	

	
	Sig. (2-tailed)
	
	

	Project performance
	Pearson Correlation
	.735**
	1

	
	Sig. (2-tailed)
	.000
	


Source: Primary data 

P< 0.05

Table 7 above shows the Pearson’s correlation coefficient r = 0.735** between inventory system and project performance suggesting that the two variables had a positive significant relationship. The r = 0.735** and significance p = 0.000 between inventory system and project performance suggests that there was a high positive and significant relationship between inventory system and the performance of the Kingfisher Drill Camp and Materials Laydown Area Project. The managerial implication was that achievement of project time cost and quality expectation highly depends on the efforts to identify specific inventory where the single and multiple period system of inventory planning will be applied. Inadequately consideration of the single and multi period inventory planning requirements in the inventory planning system adversely affects project performance leading to project delays, cost overrun and poor project quality. 

4.5. Inventory Replenishment Methods in CNOOC and the Performance of the Kingfisher Drill Camp and Materials Laydown Area Project

The second objective of the study was to establish the relationship between the inventory replenishment methods used in CNOOC Uganda Ltd. and the performance of the Kingfisher Drill Camp and Materials Laydown area Project. Inventory replenishment methods according to the conceptual framework had indicators of pull and push method measured using 14 items scored on a five point Likert scale ranging from 5= Strongly Agreed, 4= Agree, 3= Not Sure, 2= Disagree, 1= Strongly Disagree and the findings are presented in Table below.  

Table 10: Descriptive results for inventory replenishment methods

	
	Mean
	Std. Dev

	Pull method
	

	1. CNOOC uses a method where orders are made only to fulfill specific project inventory demands (demand driven)
	4.01
	.744

	2. CNOOC uses an inventory management system for replenishment of inventory whose demand uncertainty is high
	3.89
	.669

	3. CNOOC uses quick response method for inventory replenishment
	2.11
	1.169

	4. CNOOC uses efficient consumer response method for inventory replenishment
	2.04
	1.156

	5. CNOOC uses continuous replenishment method for inventory replenishment
	3.91
	1.002

	Push method
	

	6. CNOOC uses a vendor-managed system where vendors/suppliers forecast inventory needs to meet CNOOC project inventory demand.
	3.89
	1.073

	7. CNOOC uses a vendor managed system where vendor makes the replenishment decisions
	3.08
	1.024

	8. CNOOC uses vendor managed inventory system for inventory due to its inability to meet changing inventory demand patterns for its projects 
	3.56
	.793

	9. CNOOC uses vendor managed inventory where there is need for excessive inventories due to the need for large safety stocks
	3.80
	.735

	10. Vendor managed inventory is held at the suppliers warehouse in the supply chain
	2.08
	1.088

	11. Vendor managed inventory is held at an external warehouse in the supply chain
	3.95
	.715

	12. Vendor managed inventory is held at on-site warehouse in the supply chain
	3.99
	.726

	13. There is adequate sharing of inventory demands information with CNOOC vendors/suppliers 
	2.16
	1.103

	14. Vendor managed inventory information sharing is enabled by electronic devices 
	2.11
	1.073


Source: Primary data 

Table 10 above shows that the respondents agreed that CNOOC made order based on demand (mean = 4.01), and when demand was uncertain (mean = 3.89) and the use of continuous replenishment (mean = 3.91). The respondents however disagreed with use of quick response (mean = 2.11), and efficiency customer response (mean = 2.04). The implication was that there was an effort to use pull JIT techniques for inventory replenishment by regular notification of supplier on material consumption to decide on restocking by the supplier. However, the failure to combine the CR with other JIT techniques of QR where there customer share data with inventory data and make replenishment decisions as well as ECR where the supply chain is made more responsive by removing unnecessary supply chain cost to meet demand constrain the effectiveness of inventory replenishment plans. 

Asked to describe the efforts to use the following modern JIT approaches in CNOOC Uganda Ltd.
Quick response is used to manage material flow in CNOOC while maintaining stock of non-critical materials at minimum. Signing framework contracts with suppliers does this. Supply of materials is made on call. This is advantageous that storage space is minimized. Project material is ordered only when needed for a specific stage/phase of the project
On the use of Efficient consumer response (ECR)

This strategy involves exchange of information with supply chain network for the benefit of both CNOOC suppliers, supply chains and internal customers(CNOOC staff). The companies who compose the supply chain  can reduce the opportunity loss, inventory level, and entire cost as well as  increasing monetary profitability by sharing the purpose of ‘customer satisfaction’

On continuous replenishment (CR) he noted that: 

This is also called vendor managed inventory (VMI), in CNOOC context, the supplier delivers materials expected to be consumed in the period to CNOOC warehouse for safe custody. Ownership of the property in the material remains with the supplier till CNOOC issues a Purchase order to the supplier. The vendor continuously monitors inventory level at the customers (CNOOC) warehouse. It’s the responsibility of the supplier/vendor to make timely delivery to the warehouse all the time. 

On what are the challenges in push inventory replenishment system in CNOOC Uganda Ltd. 

Main challenges of Push replenishment method in CNOOC is, it can lead to large inventory supplied to site hence capital tied up in stock. In addition, it generates a lot of scraps if bill of quantities are not detected early. The system also requires care to maintain flow of project activities. The system may also require large database of materials required for the project. 

Table 10 above shows that the respondents agreed that CNOOC used a vendor-managed system where vendors/suppliers forecast inventory needs to meet CNOOC project inventory demand (mean = 3.89). The respondents agreed that VMI was used in conditions of inability to meet changing inventory demand patterns for its projects (mean = 3.56), need for large safety stock (mean 3.80). This finding suggest a wide use of VMI for inventory planning that  shielded the company from meeting unexpected changes demand and  stock outs shocks. 

In using the VMI, inventory was held at held at an external warehouse in the supply chain (mean = 3.95), on site warehouse (mean = 3.99) but not at the suppliers warehouse (mean = 2.08). The location of stores at an external warehouse as it helps offering backup stock for the site warehouse where inventory is consumed. However there was need to also have a separate warehouse to stock CNOOC inventory at the suppliers warehouse to replenish the intermediary warehouse and also have backup stock in the event of production breakdown. 

Asked to describe how Vendor Managed Inventory was used in CNOOC Uganda Ltd. Vendor the project manager noted:

Vendor managed inventory is used only when the vendor has been issued a purchase order committing CNOOC Uganda Ltd to payment of the materials as the terms laid by the vendor. The materials are then moved from the section of vendor materials in warehouse to regular stock materials of CNOOC in the warehouse.

4.5.1. Correlation analysis between inventory replenishment method and project performance 

To test if there was a significant relationship between inventory replenishment method and project performance a correlation analysis was conducted using Pearson’s correlation coefficient and significance statistics and the findings are presented in Table below. 
Table 11: Correlation Matrix between inventory replenishment and project performance 

	
	
	Inventory replenishment
	Project performance

	Inventory replenishment 
	Pearson Correlation
	1
	

	
	Sig. (2-tailed)
	
	

	Project performance
	Pearson Correlation
	.275**
	1

	
	Sig. (2-tailed)
	.017
	


Source: Primary data 

P< 0.05

Table 7 above shows the Pearson’s correlation coefficient r = 0.275** between inventory replenishment methods and project performance suggesting that the two variables had a positive significant relationship. The r = 0.275** and significance p = 0.000 between inventory replenishment methods and project performance suggests that there was a low positive significant relationship between inventory replenishment methods and the performance of the Kingfisher Drill Camp and Materials Laydown Area Project. The managerial implication was that achievement of project time, cost and quality expectation depends on making replenishment decisions based on constant demand or delegating the vendor to make inventory decisions required to implement construction projects. Poorly managed pull and push inventory replenishment methods in the inventory planning adversely affects project performance leading to project delays, cost overrun and poor project quality. 

4.6. Distribution Resource Planning (DRP) system and the Performance of the Kingfisher Drill Camp and Materials Laydown Area Project

The third objective of the study was to establish the relationship between the use of DRP system CNOOC Uganda Ltd. and the performance of the Kingfisher Drill Camp and Materials Laydown area Project. DRP system according to the conceptual framework had indicators of records generated by the DRP and the extent to which the DRP spans the entire enterprise (ERP). DRP was measured using 14 items scored on a five point Likert scale ranging from 5= Strongly Agreed, 4= Agree, 3= Not Sure, 2= Disagree, 1= Strongly Disagree and the findings are presented in Table below.  

Table 12: Descriptive results for DRP

	
	Mean
	Std. Dev

	DRP record
	

	1. The automated information system collect accurate transaction record useful for vendor and CNOOC inventory decision making
	3.87
	1.082

	2. The automated information system collect relevant transaction record useful for vendor and CNOOC inventory decision making
	3.99
	.993

	3. The automated information system collect reliable transaction record useful for vendor and CNOOC inventory decision making
	4.11
	1.008

	4. The automated information system collect truthful transaction record useful for vendor and CNOOC inventory decision making
	2.11
	1.169

	5. The automated information system provides useful feedback necessary for vendor and CNOOC inventory decision making
	2.36
	1.204

	ERP
	

	6. Inventory management is integrated in CNOOC enterprise resource planning information system 
	3.68
	1.176

	7. Material requirements planning is integrated in CNOOC enterprise resource planning information system
	2.07
	1.189

	8. Inventory status is integrated in CNOOC enterprise resource planning information system
	2.35
	1.202

	9. Financial controls are integrated in CNOOC enterprise resource planning information system
	3.95
	.715

	10. Customer order management is integrated in CNOOC enterprise resource planning information system
	3.83
	1.132

	11. Production planning is integrated in CNOOC enterprise resource planning information system
	1.97
	1.078

	12. Distribution is integrated in CNOOC enterprise resource planning information system
	2.09
	1.153


Source: Primary data 

Table 12 above shows that although the respondents agreed that the automated information system collected accurate (mean = 3.87), relevant (mean = 3.99) and reliable (mean = 4.11) transaction records useful for vendor and CNOOC inventory decision-making, they disagree with the truthfulness (mean = 2.11) and feedback quality (mean 2.36) of the information provided by the CNOOC information system. The implication was that there were gaps in the quality of records generated by inventory management information system in CNOOC. Management needs to take action to ensure the system developers guarantee quality and reliability of information entered in the system for quality decision-making on inventory. 

Table 12 further shows that the respondents agreed the ERP system used in CNOOC had inventory management (mean = 3.68), financial controls (mean = 3.95), customer order management (mean = 3.83) modules. They however disagreed that the ERP had material requirement planning (mean = 2.07), production planning (mean = 1.97) and distribution management (mean = 2.09). The implication was that although there was effort to use the ERP, some important interfaces had not been activated which constrains the use of DRP in inventory planning. It was important that the management tasks the system developer to activate the redundant modules to enhance the system effectiveness for inventory planning. 

4.6.1. Correlation analysis between DRP system and project performance 

To test if there was a significant relationship between DRP system and project performance a correlation analysis was conducted using Pearson’s correlation coefficient and significance statistics and the findings are presented in Table below. 

Table 13: Correlation Matrix between DRP system and project performance 

	
	
	DRP system
	Project performance

	DRP system
	Pearson Correlation
	1
	

	
	Sig. (2-tailed)
	
	

	Project performance
	Pearson Correlation
	.197
	1

	
	Sig. (2-tailed)
	.090
	


Source: Primary data 

P< 0.05

Table 13 above shows the Pearson’s correlation coefficient r = 0.197 between DRP system and project performance suggesting that the two variables had no significant relationship. The r = 0.297 and significance p = 0.090 between DRP system and project performance suggests that there was no significant relationship between DRP system and the performance of the Kingfisher Drill Camp and Materials Laydown Area Project. The implication was that the DRP system with its current linked users had no impact on the performance of CNOOC projects given its low level of interface with different potential users in CNOOC supply chain. 

4.7. Multiple Regression and Hypotheses Testing 

Multiple regression analysis was conducted to establish the extent to which inventory planning influenced project performance and which of the dimensions of inventory system, replenishment method and DRP was the most significant predictor of the variance in the Kingfisher Drill Camp and Materials Laydown Area Project to help make decision on study hypotheses. The results of the multiple regression are summarized in table 14 below. 
Table 14: Multiple Regression Results 

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.765a
	.586
	.568
	.38306

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta (ß)
	
	

	1
	(Constant)
	.634
	.341
	
	1.861
	.067

	
	Inventory system
	.599
	.064
	.733
	9.329
	.000

	
	Inventory replenishment 
	.308
	.111
	.256
	2.777
	.007

	
	DRP
	.117
	.094
	.118
	1.255
	.214

	a. Predictors : inventory system, replenishment methods, DRP

b. Dependent Variable: Project Performance


P< 0.05

Source: Primary data 

Table 14 above shows adjusted R2 of 0.568 or approximately 57% that was the variance in the project performance explained by inventory system, replenishment method and DRP Putting into consideration all the variables and the sample size of the study. The remaining variance of 43% is explained by other variables other than inventory planning.   

The standardized coefficient statistics revealed that inventory system was the most significant predictor of the variance in the project performance at CNOOC (β=0.733, t = 9.329, p=0.000) followed by inventory replenishment system (β= 0.256, t=2.777, p=0.007). The use of DRP had no significant impact on project performance (β= 0. 118, t = 1.255, p= 0.214). The implication was that priority should be given inventory system of single and multi period without compromise of pull and push decisions for inventory replenishment. 

The first research hypothesis was that there is a significant relationship between inventory systems and construction project performance. Based on the standardized coefficient statistics, inventory system yielded a standardized β=0.733, t = 9.329, p=0.000 suggesting the inventory  single and multi period systems were significant predictor of the variance in the project performance.  The hypothesis that there is a significant relationship between inventory systems and construction project performance is therefore substantiated.

The second research hypothesis was that there is a significant relationship between inventory replenishment methods and construction project performance. Based on the standardized coefficient statistics, inventory replenishment methods yielded a standardized β= 0.256, t=2.777, p=0.007 suggesting the inventory replenishment pull and push methods where significant predictors of the variance in construction project performance. The hypothesis that there is a significant relationship between inventory replenishment methods and construction project performance is therefore substantiated. 

The third research hypothesis was that there is a significant relationship between Distribution Resource Planning System and construction project performance. Based on the standardized coefficient statistics, DRP yielded a standardized β= 0. 118, t = 1.255, p= 0.214 suggesting that DRP was not a significant predictor of the variance in project performance. The hypothesis that there was a significant relationship between Distribution Resource Planning System and construction project performance in therefore not supported. The study adopts the null hypothesis that there is no significant relationship between Distribution Resource Planning System and construction project performance in CNOOC. 
CHAPTER   FIVE

SUMMARY, DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

5.1. Introduction 

This chapter presents the summary, discussions, conclusions and recommendations of the study on inventory planning and project performance.  The first section present the summary of the study findings based on the study findings. Discussion, conclusions recommendations, limitations, contributions, and areas for further study follow this. 

5.2. Summary of the Study Findings

5.2.1. Inventory Systems in CNOOC and the Performance of the Kingfisher Drill Camp and Materials Laydown Area Project

The study found that CNOOC used single period system for project inventory whose demand was uncertainty and random. Given the nature of inventory required to execute the project, the company relied on multi period system of fixed order quantity for each order although with variances in the orders made. There was a high positive significant relationship between inventory systems used in CNOOC and project performance (r = 0.735**, p = 0.000). Inventory system was the most significant predictor of the variance in project performance (β=0.733, t = 9.329, p=0.000).  

The study confirmed the hypothesis that there is a significant relationship between inventory systems and construction project performance.

5.2.2. Inventory Replenishment methods in CNOOC and the Performance of the Kingfisher Drill Camp and Materials Laydown Area Project

The study found that CNOOC relied on pull method by placing inventory orders based on demand. There was a wide use of vendor managed inventory where vendors/suppliers made decisions on the inventory stocking levels to fulfill demand albeit with gaps in the effective use of push factors.  Inventory replenishment methods were the second most significant predictor of the variance in project performance (β= 0.256, t=2.777, p=0.007). The study confirmed the hypothesis that there is a significant relationship between inventory replenishment method and construction project performance.

5.2.3. DRP and the Performance of the Kingfisher Drill Camp and Materials Laydown Area Project

The study found that CNOOC used a  DRP which produced automated information system collected and stored inventory transaction records  useful for making inventory decision. However, the system was not fully integrated as seen in the Material requirements planning, producing planning and distribution planning system not being integrated in the ERP. DRP system had no significant relationship with project performance (r = 0.297, p = 0.090, β= 0. 118, t = 1.255, p= 0.214). The study s hypothesis that there is a significant relationship between DRP and construction project performance was rejected and the null hypothesis that there is no significant relationship between DRP and project performance was adopted. 

5.3. Discussion of the Study Findings

This subsection presents a discussion of the study findings based on what other scholars have noted on inventory system, replenishment methods, DRP and project performance.  

5.3.1. Inventory Systems in CNOOC and the Performance construction projects

The study found that CNOOC used single period system for project inventory whose demand was uncertainty and random. In support of the above study findings, Ramamurthy, et al  (2012) noted that single period purchasing is useful to decide on the stock of an item when there is a single purchasing opportunity before the start of the selling period and the demand for the item is random.  The study findings in the use of the single period system for fixed demand is also supported  Altay, et al ( 2012) fixed time period model is useful in protecting against stock out through the production period for critical supplies such as repair parts. 

Given the nature of inventory required to execute the Kingfisher project, the company relied on multi period system of fixed order quantity for each order although with variances in the orders made. The use of multi-period is also widely supported by research and a study by Baldenius and Reichelstein (2005) who found wide use of multi period system for publicly traded American manufacturing companies while Malakooti (2013) finds wide use of multi period system being used ordering and receipt of goods, timing the order placement and keeping track of what has been ordered, how much, and from whom in many manufacturing firms. 

The study found a high positive significant relationship between inventory systems used in CNOOC and project performance implying that attainment of construction project performance expectation of time, cost and quality highly depends on use of single and multi period inventory planning systems based on the demand of the inventory. This study finding and observation is relates to great extent to the Baldenius and Reichelstein (2005) which found a significant contribution of good inventory management to profitability and concluded that the ability to incorporate more realistic assumptions about product demand into inventory models is one key factor to firm profitability. Tehrani et al (2013) in their study concluded that ill treatment of single and multi-source system in an assembly system leads to underestimating the cost, overestimating the fill rate, and ordering more units than the optimum leading to production delays. 

This study therefore affirms that the consideration of single and multi period inventory system in CNOOC’s inventory system has a significant positive influence on the performance of the Kingfisher project.  

5.3.2. Inventory Replenishment methods in CNOOC and the Performance of construction projects

The study found that CNOOC use relied on pull method by placing inventory orders based on demand and for inventory with high demand uncertainty while there was also efforts to use continuous replenishment method for inventory replenishment forms of JIT approaches for inventory planning. 

The use of JIT pull inventory y replenishment approaches echo Affonso et al (2008) observation on the wide JIT philosophy such as quick response (QR), efficient consumer response (ECR), and continuous replenishment (CR). All these inventory techniques use pull philosophy and information to minimize buffers (Affonso et al., 2008).  The idea of QR is to capture demand as close to real-time as possible and as close to the final consumer as possible. Simchi-Levi et al (2008) aso reported that the use of JIT pull inventory replenishment approach helps to improve forecasting and scheduling, and to reduce lead time.  

There was a wide use of vendor managed inventory where vendors/suppliers made decisions on the inventory stocking levels to fulfill demand albeit with gaps in the effective use of push factors.  Vitasek (2010) contends that VMI has been adopted by many companies as it enables suppliers to take responsibility for determining order size and timing with the goal of increasing retail inventory turns and reduce stock outs. In using VMI, the CNOOC adopted the an external and on site warehouse in the supply chain a practice highlighted by Bowersox et al (2007) that VMI replenishment involves cross-docking or direct store delivery eliminating the need for warehousing between vendor and retailer however in some cases  the vendor my have the inventory at his premise, transit store or at the buyers premises. 

Inventory replenishment methods were the second most significant predictor of the variance in project performance implying that construction project performance depends on appropriate use of pull and push inventory replenishment approaches. The study finding and observation relate to great extent to Kaipia, et al., (2002) reports that through VMI, firms are able to increase its performance in delivery process and gained lower delivery and administration costs for its business.  In support, Kim (2005) reports of a case where implementation of VMI programs can lead to significant stock reduction up to 30 per cent in pharmaceutical products while . Galbreth,  et al (2008) equally report that a well-engineered VMI system offers several benefits for both the supplier and customer such as reduced administration cost, Improved service level and availability, less stock-outs, Assured for critical needs, lower inventories,  lower need of storage space, improved cashflow, specialist expertise. This study therefore affirmed that the use of pull and push methods for inventory planning significantly contributed to construction project performance. 

5.3.3. DRP and the Performance of construction projects

The study found that CNOOC used a DRP which produced automated information system collected and stored inventory transaction records  useful for making inventory decision. The use of information systems for inventory planning is highlighted by Helo et al (2008) who reported that modern DRP systems use ERP which is a business management system made up from a collection of applications or modules that integrates company functions such as marketing, finance, manufacturing and logistics. A single comprehensive database collects data and feeds data into the various modules (Krajewski et al., 2007).

However, the system was not fully integrated as seen in the Material requirements planning, producing planning and distribution planning system not being integrated in the ERP. The finding relate to agreat extent to Samaranayake (2005)  study observation that although many companies had deployed ERP systems the distribution network are carried out using the traditional manual approaches of two separate planning runs. 

DRP system had no significant relationship with project performance and the study onserved that this was attributed to the low level of  integration of the system to include users in the supply chain. This position is supported by  Jonsson and Mattsson (2008) who contends that how well ERP systems contribute to an effective material flow depends on how they are used and applied.  In complement, Shatat and Udin (2012) study equally reports that the workflow management on the DRP system did not have a significant relationship with SCM performance. 

The foregoing discussion imply that the successful implementation and the effective usage of ERP system can contribute toward enhancing supply chain management performance only if it is fully integrated with the internal business processes, enhancement of information flow among different departments inside the company, linkage with outsourced suppliers, customers, and supply chain partners in CNOOC. 

5.4. Conclusions of the Study

5.4.1. Inventory systems and the Construction project performance

The study concluded that the use of single and multi period system for inventory planning significantly contributes to construction project performance in Uganda. Inadequate consideration of single and multi period systems in inventory planning constrains the attainment of the desired project performance expectations of time, cost and quality. 

5.4.2. Inventory Replenishment methods and construction project Performance 

The study concluded that the use of pull and push inventory replenishment methods significantly contributes to construction project performance in Uganda. Inadequate consideration of pull and push inventory replenishment methods in inventory planning constrain the attainment of the desired project performance expectations of time, cost and quality. 

5.4.3. DRP and the construction project performance

The study concluded that limited integration of the DRP system with the different construction supply chain users and partners limits the contributions of DRP system to construction project performance.  

5.5. Recommendations of the Study

5.4.1. Inventory systems and the Construction project performance

To enhance the attainment of the desired project time, cost and quality expectations, the study recommends that the management of CNOOC and related construction companies engaged in oil exploration related work should:

· Use a single period system for project inventories that may have a single purchasing opportunity especially for those sourced offshores and critical in construction projects.

· While using the multi period system, establish inventory-holding costs, annual number of orders,  for its critical/important project inventory 

5.5.2. Inventory Replenishment methods and construction project Performance 

To enhance the attainment of the desired project time, cost and quality expectations, the study recommends that the management of CNOOC and related construction companies engaged in oil exploration related work should:

· Use pull technique of quick response method for inventory replenishment by linking with supplier using POS devices where supplier can have direct access to inventory data from the company. 

· Use pull technique of efficient consumer response method for inventory replenishment by encouraging close cooperation with material manufacturers, which helps reduce inventory, and associated holding costs.

· Encourage their suppliers to lot warehouses for company inventory to mitigate for stock out or uncertainties by the manufacture/ supplier

· Promote sharing of inventory demands information with vendors/suppliers enabled by modern information system.

5.4.3. DRP and the construction project performance

To enhance the attainment of the desired project time, cost and quality expectations, the study recommends that the management of CNOOC should engage their ERP system developers to:

· Link the different suppliers to enable them share vital data for making inventory decisions.

· Integrate the material requirements planning module into the ERP used in the company.

· Integrate the production-planning module into the ERP used in the company.

· Integrate the distribution module into the ERP used in the company.

5.6. Limitations of the study 

The study relied on primary data collected using one questionnaire and interview guide without use of secondary data to effectively triangulate and enhance the data quality inventory planning and construction project performance. Similarly the study used one company and one project which limits gaining of experiences from other companies and construction projects involved in oil and gas exploration. 

5.7. Contributions of the study 

The study has helped develop inventory planning managerial recommendations requiring adequate exploration of single and multi period inventory systems; adequate consideration of pull and push methods in inventory replenishment and expanded integration of the DRP to include other key modules for strengthening its effectiveness in inventory planning. These if adopted by companies in the oil and gas sector will enhance the attainment of construction project performance expectations. Similarly, the study has also helped cover literature gaps by providing empirical evidence on the relationship between inventory planning and construction project performance in the oil and gas sectors of a developing country-Uganda.     

5.8. Recommendations for further studies 

The study found out that inventory planning dimensions of inventory system, replenishment methods, and DRP all predicted 57% of the variance in construction project performance. Other studies need to examine the extent to which inventory control influences construction project performance in the oil and gas sector of Uganda.  
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Appendix I: Study Questionnaire 

Introduction 

Dear respondent,

My name is Moses Awateh pursuing a Master in Management Studies at Uganda Management Institute. I am interested in establishing the relationship between inventory planning and project performance. You have been selected as a respondent to provide us with your views on this study. Your views will be kept and treated confidentially in line with the study and at no moment will they be used against you but for purposes of achieving the objective of this study. 

Please answer diligently. 

SECTION I: BACKGROUND INFORMATION (tick as appropriate)

1. Your Level of education: Diploma [   ] Degree [    ] Postgraduate [   ] Others (specify)………………………..

2. Your work unit: Procurement [   ]   Logistics  [    ]   Project/Engineering  team [   ]  Outsourced contractor [    ] Material supplier [     ] 

3. Your position:  Head of Department  [    ] Manager   [     ]   Supervisor  [      ]  Officer [    ]

SECTION II: INVENTORY SYSTEM
Instructions 
Indicate the extent to which you agree with the following observations on inventory planning system used in CNOOC on scale of (1) = strongly disagree (2) = disagree, (3) = not sure (4) = agree  (5) = strongly agree. 

	Scale 
	1
	2
	3
	4
	5

	Single period system

	1. CNOOC uses a single period system for project inventories which may have a single purchasing opportunity 
	1
	2
	3
	4
	5

	2.  CNOOC uses single period system for project inventories when demand of the inventory is uncertainty
	1
	2
	3
	4
	5

	3. CNOOC uses a single period system for project inventories whose demand is random/constant
	1
	2
	3
	4
	5

	Multi-period system

	4. CNOOC uses fixed order quantity for high price project inventory
	1
	2
	3
	4
	5

	5. CNOOC uses fixed order quantity for critical or important project inventory
	1
	2
	3
	4
	5

	6. CNOOC has established inventory holding costs for its critical/important project inventory
	1
	2
	3
	4
	5

	7. CNOOC has an established annual number of orders for critical/important inventory
	1
	2
	3
	4
	5

	8. CNOOC has an established reorder point for critical/important inventory 
	1
	2
	3
	4
	5

	9. CNOOC had an established lead time for critical/important  inventory
	1
	2
	3
	4
	5

	10. CNOOC sticks to use of a fixed order quantity system where the same amounts are ordered each time an order is made
	1
	2
	3
	4
	5

	11. CNOOC sticks to use of a fixed order quantity approach where placement  of orders is based on when inventory position drops to re-order level
	1
	2
	3
	4
	5

	12. Effort is undertaken to use a fixed time period system where inventory order quantities varies each time an order is made
	1
	2
	3
	4
	5

	13. Effort is undertaken to use a fixed time period approach where orders are placed when the review period arrives. 
	1
	2
	3
	4
	5


SECTION III: INVENTORY REPLENISHMENT METHOD 

Instructions 

Indicate the extent to which you agree with the following inventory replenishment method  in CNOOC on scale of  (1) = strongly disagree (2) = disagree, (3) = not sure (4) = agree  (5) = strongly agree. 
	Scale 
	1
	2
	3
	4
	5

	Pull 

	1. CNOOC uses a method where orders are made only to fulfil specific project inventory demands (demand driven)
	1
	2
	3
	4
	5

	2. CNOOC uses an inventory management system for replenishment of  inventories whose demand uncertainty is high
	1
	2
	3
	4
	5

	3. CNOOC uses quick response method  for inventory replenishment
	1
	2
	3
	4
	5

	4. CNOOC uses efficient consumer response method for inventory replenishment
	1
	2
	3
	4
	5

	5. CNOOC uses continuous replenishment method for inventory replenishment
	1
	2
	3
	4
	5

	Push    

	6. CNOOC uses a vendor managed system where vendors/suppliers forecast inventory needs to meet CNOOC project inventory demand.
	1
	2
	3
	4
	5

	7. CNOOC uses a vendor managed system where  vendor makes the replenishment decisions
	1
	2
	3
	4
	5

	8. CNOOC uses vendor managed inventory system for inventory due to its inability to meet changing inventory demand patterns for its projects 
	1
	2
	3
	4
	5

	9. CNOOC uses vendor managed inventory where there is need for excessive inventories due to the need for large safety stocks
	1
	2
	3
	4
	5

	10. Vendor managed inventory is held at the suppliers warehouse in the supply chain
	1
	2
	3
	4
	5

	11. Vendor managed inventory is held at an external warehouse in the supply chain
	1
	2
	3
	4
	5

	12. Vendor managed inventory is held at on-site  warehouse in the supply chain
	1
	2
	3
	4
	5

	13. There is adequate sharing of inventory demands information with CNOOC  vendors/suppliers 
	1
	2
	3
	4
	5

	14. Vendor managed inventory information sharing is enabled by electronic devices  
	1
	2
	3
	4
	5


SECTION IV: DISTRIBUTION RESOURCE PLANNING (DRP)

Instructions 

Indicate the extent to which you agree with the following observations on the distribution resource planning method used CNOOC on scale of  (1) = strongly disagree (2) = disagree, (3) = not sure (4) = agree  (5) = strongly agree. 
	Scale 
	1
	2
	3
	4
	5

	DRP record 

	1. The automated information system collect accurate transaction record useful for vendor and CNOOC inventory decision making
	1
	2
	3
	4
	5

	2. The automated information system collect relevant transaction record useful for vendor and CNOOC inventory decision making
	1
	2
	3
	4
	5

	3. The automated information system collect reliable transaction record useful for vendor and CNOOC inventory decision making
	1
	2
	3
	4
	5

	4. The automated information system collect truthful transaction record useful for vendor and CNOOC inventory decision making
	1
	2
	3
	4
	5

	5. The automated information system provides useful feedback necessary for  vendor and CNOOC inventory decision making
	1
	2
	3
	4
	5

	ERP 

	6. Inventory management is integrated in CNOOC enterprise resource planning information system 
	1
	2
	3
	4
	5

	7. Material requirements planning is integrated in CNOOC enterprise resource planning information system
	1
	2
	3
	4
	5

	8. Inventory status is integrated in CNOOC enterprise resource planning information system
	1
	2
	3
	4
	5

	9. Financial controls are integrated in CNOOC enterprise resource planning information system
	1
	2
	3
	4
	5

	10. Customer order management is integrated in CNOOC enterprise resource planning information system
	1
	2
	3
	4
	5

	11. Production planning is integrated in CNOOC enterprise resource planning information system
	1
	2
	3
	4
	5

	12. Distribution is integrated in CNOOC enterprise resource planning information system
	1
	2
	3
	4
	5


Section E: Project Performance

Indicate the extent to which you agree with the following observations on the Kingfisher drill camp project performance on a scale 5 = Strongly Agree (SA) 4 = Agree (A) 3 = Not Sure (NS) 2 = Disagree (D) 1= Strongly Disagree (SD).

	Time  
	1
	2
	3
	4
	5

	1. All required Kingfisher drill camp project inventory were solicited in time
	1
	2
	3
	4
	5

	2. Kingfisher drill camp project projects was initiated at the planned time.
	1
	2
	3
	4
	5

	3. Kingfisher drill camp project was completed in the planned initial schedule
	1
	2
	3
	4
	5

	Cost 
	

	4. The Kingfisher drill camp project experienced minimal unit cost variations.
	1
	2
	3
	4
	5

	5. The Kingfisher drill camp project experienced minimal inventory cost overrun
	1
	2
	3
	4
	5

	6. The Kingfisher drill camp project was completed within the estimated budget.
	1
	2
	3
	4
	5

	Quality  

	7. The Kingfisher drill camp project conforms to project specifications
	1
	2
	3
	4
	5

	8. The Kingfisher drill camp project reflects conforms to environmental standards
	1
	2
	3
	4
	5

	9. The Kingfisher drill camp project reflects a good workmanship 
	1
	2
	3
	4
	5

	10. Stakeholders are satisfied with the status of Kingfisher drill camp project
	1
	2
	3
	4
	5


Thank you 

Appendix II: Interview guide for Project Team Leader, Chief Procurement Officer and Chief Logistics.
1. What are the determinants for using a single period system for inventory replenishment in CNOOC

2. What are  the challenges in using the single period inventory replenishment system in CNOOC

3. What are the determinants for using a multi-period system for inventory replenishment in CNOOC

4. What are  the challenges in using multi-period inventory replenishment system in CNOOC

5. Describe the efforts to use the following modern JIT approaches in CNOOC Uganda Ltd.

· Quick response (QR)

· Efficient consumer response (ECR)

· Continuous replenishment (CR).

6. What are the challenges in push inventory replenishment system in CNOOC

7. Describe how Vendor Managed Inventory is used in CNOOC Uganda Ltd.

8. What are the challenges in using vendor managed inventory replenishment system in CNOOC

9. Describe the level of integration of inventory planning using distributions resource planning system 

10. What are the challenges in using Distribution Resource Planning system in CNOOC

Appendix III: Table for determining sample size from a given population
	N
	S
	N
	S
	N
	S
	N
	S
	N
	S

	10
	10
	100
	80
	280
	162
	800
	260
	2800
	338

	15
	14
	110
	86
	290
	165
	850
	265
	3000
	341

	20
	19
	120
	92
	300
	169
	900
	269
	3500
	246

	25
	24
	130
	97
	320
	175
	950
	274
	4000
	351

	30
	28
	140
	103
	340
	181
	1000
	278
	4500
	351

	35
	32
	150
	108
	360
	186
	1100
	285
	5000
	357

	40
	36
	160
	113
	380
	181
	1200
	291
	6000
	361

	45
	40
	180
	118
	400
	196
	1300
	297
	7000
	364

	50
	44
	190
	123
	420
	201
	1400
	302
	8000
	367

	55
	48
	200
	127
	440
	205
	1500
	306
	9000
	368

	60
	52
	210
	132
	460
	210
	1600
	310
	10000
	373

	65
	56
	220
	136
	480
	214
	1700
	313
	15000
	375

	70
	59
	230
	140
	500
	217
	1800
	317
	20000
	377

	75
	63
	240
	144
	550
	225
	1900
	320
	30000
	379

	80
	66
	250
	148
	600
	234
	2000
	322
	40000
	380

	85
	70
	260
	152
	650
	242
	2200
	327
	50000
	381

	90
	73
	270
	155
	700
	248
	2400
	331
	75000
	382

	95
	76
	270
	159
	750
	256
	2600
	335
	100000
	384


Note:
“N” is population size


“S” is sample size.

Krejcie, Robert V., Morgan, Daryle W., “Determining Sample Size for Research Activities”, Educational and Psychological Measurement, 1970.
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