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Abstract
Our paper analyses the interacting between logistics and new product development (NPD) to achieve company market success in the Business Aviation industry. The empirical analysis focused on Italian case study: Piaggio Aero Company. We adopted both qualitative and quantitative data. We found: 1) higher levels of logistics involvement has greater NPD project performance; 2) higher levels of logistics involvement has greater NPD logistics performance; 3) higher levels of NPD logistics performance have higher levels of NPD project performance. Empirical research showed that having technology distinctive competence and innovative product are not sufficient to achieve market success in an industry with high barrier to entry as one that BA; logistics, production, marketing, and NPD must work together co-operatively as unified processes for customer satisfaction and firm success. 
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INTRODUCTION**
Customer closeness necessitate that everyone in the firm have the customer firmly in mind when exercising their functional capabilities. At the same time, functional capabilities are of necessity interdependent in creating value for customers. For example, logistics must work closely together with production and marketing to plan, co-ordinate and integrate their activities. The modern way of expressing this is that logistics must serve both the internal customers and external customers of the firm (Langley, C.J. Jr and Holcomb, M.C., 1992). Too often, a company’s internal functions operate like functional “silos” rather than serving each other for the customer’s benefit; logistics with production, marketing, and new product development must work together co-operatively as unified processes for customer satisfaction and firm success (Zacharia & Mentzer, 2007; Morash et al, 1996; Hammer, 1990; Lynagh & Poist, 1984). 
In our research we analyse the logistics involvement in new product development (NPD) and NPD performance in the Business Aviation (BA) industry focused on Italian case study: Piaggio Aero Company.
The paper is organized as follows: we begin by reviewing the literature, specifically on resource dependence theory, on the role of logistics in the NPD performance, next we present the methodology and the result, discussion and conclusion of our study.

RESOURCE DEPENDENCE THEORY**
Resource dependence theory suggests that management decisions are influenced by those who control critical resources, both internal and external to the firm (Pfeffer and Salancik 1978) and the success of the company can derive power from the control of these important resources (Tremblay, Cote, and Balkin 2003). Logistics also interfaces with manufacturing, marketing, R&D and distribution (Morash, Droge, and Vickery 1996). Logistics play an important role in many contexts, such as customer service (Langley and Holcomb 1992), product availability, time advantages, low cost distribution (Stalk, Evans, and Shulman 1992), and global manufacturing (Fawcett and Ctoss 1993). 
Logistic and NPD

Logistics, as a function, is increasingly viewed as strategically important to the firm (Zacaria and Mentzer 2004, Bienstock, Mentzer, and Bird 1997; Mentzer, Flint, and Hutt 2001). Inbound logistics, internal logistics, and outbound logistics are important processes within the firm (Srivastava. Sbervani, and Fabey 1999). Logistics within the firm base an important role in managing international suppliers and international customers (Fawcett and Closs 1993). An empirical study by Ellinger, Daugherty, and Keller (2000) found logistics is of strategic importance to the firm and affects corporate performance (customer satisfaction and overall profitability).

Logistics has become more salient in companies where logistics excellence has an impact on the company's profitability, such as Dell, Nabisco, and FedEx (Mentzer and Williams 2001) and companies have used logistics to create a competitive advantage (Bowersox, Mentzer, and Speh 1995; Morasb, Droge, and Vickery 1996). Srivastava, Sbervani, and Fahey (1999) identified three core business processes: supply chain management, customer relationship management, and new product development. NPD researchers (Meyers and Tucker 1989; Morasb, Droge, and Vickery 1996) have noted the benefits of logistics involvement in NPD in terms of improved NPD project performance. Logistics involvement in NPD can be of benefit in many ways. When product life cycle times are short, as in fashion goods or electronic products like cell phones, logistics processes can make critical contributions to the time it takes to bring a new product to market (LaLonde and Powers 1993). Companies like Dell, Intel, and Sony - that use a modular product design - or automotive companies like Toyota, Ford, and General Motors - that use just-in-time manufacturing - benefit in part from early involvement of logistics in NPD. Logistics feedback influences new product design and parts configuration, based upon reliability, serviceability, shipping, storage, and installation requirements (Meyers and Tucker 1989).
NPD literature found global outcome measures are typically used to measure NPD project performance (Brown and Eisenhardt 1995; Griffin and Page 1996; Griffin and Hauser 1996; Montoya-Weiss and Calantone 1994; Rochford and Rudelius 1992). The performance measures that were used (profit, budget, market share, speed to market, and quality/performance) as overall measures are consistent with the NPD literature. We used market share, in term of product unit sold (table 2).
H1: Company with higher levels of logistics involvement has greater NPD project performance.
Another way to measure the impact of logistics involvement in NPD is to focus on NPD logistics performance measures. NPD logistics performance is defined as the performance typically associated with distribution and handling of the product, such as the order fill rate, on-time delivery, and damage free delivery (Chow, Heaver, and Henriksson 1994). Logistics, by being involved in the NPD process, could make suggestions to help reduce the cost and damage associated with delivering the new product. To test following H2 we use qualitative data (interview).  
H2: Company with higher levels of logistics involvement has greater NPD logistics performance.
Improving NPD logistics performance in areas such as order fill rate or damage free delivery should translate into more satisfied customers, which should directly impact the bottom line. Increasing customer satisfaction will likely lead to improvements in NPD project performance areas such as profit and speed to market. To test following H3 we use qualitative data (interview) and quantitative data (product unit sold).
H3: Companies with higher levels of NPD logistics performance have higher levels of NPD project performance.
We test these hypotheses in the Business Aviation (BA) industry, focused on Italian case study: Piaggio Aero Company.

METHOD* 
In our study, we adopted both qualitative and quantitative data. We interviewed with Logistics Director, Marketing Director and Business Development Director of Piaggio Aero Company.

The purpose of the interviews conveyed to the participants was to identify measures that could be used to develop a survey to determine if early logistics involvement in new product development would be of benefit. After asking the participants to briefly describe their company, their competitive environment, the characteristics of BA market, and the role of logistic in the BA market, the following five questions were then asked:
1. Do you know of any examples where logistics was not involved in new product development until launch, and did that affect project performance?

2. Do you know of any examples where logistics was involved in new product development, and did that affect project performance?

3. What are some of the factors that are used to measure new product development project performance?

4. What are some of the factors that are used to measure new product development logistics performance?
In order to measure the characteristic of NPD we adopt the Value Index, it is a multyparametric technology index. It has been calculated multiplying the Max Cruising Speed (expressed in Nautical Miles per hours), the Cabin Volume (expressed in Cubic Feet), and the Max range (expressed in Nautical Miles). It is represented by the following formula: 
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We use range, speed and cabin-size as primary technological parameters of the aircraft. Our choice has been validated by Piaggio experts and finds its confirmation in recent market researches (Honeywell Research Study, 2006). In order to measure NPD project performance we used product unit sold. 
RESULT*
Business Aviation Market characteristics
The distinctive feature of the BA market essentially resides on reduced number of customers and therefore on the crucial importance of each of them. We summarized the characteristics of BA market as following points.  
Sales concentration. Given the limited number of major customers in BA markets, each customer represents a significant part of the total sellers’ share. In addition, each client often manifests needs and behaviors different from those of other customers, but none may be neglected, even though this means additional supplier efforts. The seller is forced to follow and manage each customer separately. 
Structure and distribution of power in the market. Because of the relevance of each single customer in terms of a single seller’s share of its total sales, each client’s contractual power is high; sellers may try to diminish such power by creating the conditions for an “obliged fidelity” from the customer side.
Complexity of the purchase process. Marketing and sales activities in the BA market take a long period of time; business perpetuation (maintaining the same customers) plays a fundamental role and is probably the most important factor of success in the business. The seller is therefore keenly interested in building strong and lasting relationships with customers.
Derived demand. The particular nature of the product, sectors’ demande increases the importance of a profound knowledge of the customer’ needs. In fact, each producer’s decision must be based not only on market characteristics and competitors’ behaviors, but also on the customer’s market knowledge; that is, the final customer’s needs. This, in the end, will determine a product’s success or failure, and the manufacturer cannot completely rely on the other’s interpretation of their wants and needs. 
Competitive factors in the Business Aviation market: logistics customer service
The success and competitiveness of major manufacturers require a wide presence in different geographical markets. Representative offices, maintenance, and logistics centres either owned or affiliated, technical documentation offices, and training centres are the structures that allow manufacturers to stay close to the customers to meet their actual needs and to monitor and understand future needs. The main players in BAI (Cessna, Bombardier, Dassault, Beechcraft) are deeply committed to providing this type of customer support. 
Operating assistance to the customer represents one of the most critical factors for the success in the BA market. The life cicle cost of an airplane may be as important as the acquisition cost (price) in the customers’ decisions. After sale services offered to the customers comprise the activities that may be critical both for the safety and the best and efficient management of the fleet. These activities are provided to the customers through the firms’ commercialization channels that make the airplane fully available and useful to the customers according to the augmented product concept.
In fact, this focuses not only on the physical characteristics, but also on intangible elements such as: training; technical and operational assistance; logistic support, meaning spare part dispatching and maintenance services; financial packages. 
Personal training (pilots, cabin crew, maintenance technicians, and so on) is of paramount importance for an airline with new equipment. Each airplane, although it may have commonality with other models of its class, generally has individual characteristics in terms of structural design, cockpit conception, and so on that translate into operational differences from the crew’s standpoint. This may cause some constraints in the optimization of the whole fleet management.
Manufacturer technical support includes cooperation with the customer in solving problems that may arise during the actual operation of the customer in solving problems that may arise during the actual operation of the aircraft with references to factors such as safety, maintenance and repair. Such activities are particularly critical in the introduction phase of a new airplane in the market, when even the best products show “teething problem”. These are inconveniences not foreseen in the design phase and that do not appear during predelivery production test. In many cases, these problems can be easily overcome with the manufacurer’s help or support. In a few instances, they have seriously compromised the commercial success of the product.

In assuring technical support to the customers, manufacturers must deal with local certification and regulatory agencies. Practical use of the airplane may single out anomalies that call for modification of airplane parts or replacement of components and equipment that may not comply with safety or even dispatchability or maintainability rules.

The manufacturer delivered technical documentation to the airplane operator. It describes in detail the structural and operational airplane characteristics. Technical documentation generally falls into two catagories: operational and maintenance manuals. Operational manuals: these provide information on airplane performance, operational limitations, emergency procedures, weights and balance; consulting them allows operators to optimize airplane usage and to acquire data they may need to manage situations of potential risk such as one-engine-out scenario and so on. Maintenance manuals: these identify and describe in detail all parts and units that can be replaced in the airplane. They provide maintenance procedures (scheduled or not), information on the tools that may be used for repairs and the maintenance operations to be performed “on” or “off”.

Logistic support certainly represents the most important function of after sale supports, since its implications on the safe and efficient use of the airplane require a great deal of attention from the manufacturer. Logistic support refers to two main areas: 
1. spare parts business,
2. airplane maintenance. 
Although different, the two areas are clearly linked, since maintenance is only possible after spare parts are made available. The related problems and skills are quite different, however. 
Characteristics of the spare parts business
In the context of spare parts delivery, in addition to the purely technical aspects (which are more critical in the maintenance and repair business), organizational, administrative, accounting, and commercial capabilities become quite important due to the following considerations: product complexity and high cost. 
The clients have no interest in maintaining huge stocks of spare parts in their warehouses. Spare parts logistics are left to the aircraft manufacturers’ maintenance facilities, to specialised maintenance firms.
From the aircraft manufacturer (OEM)
 standpoint, behind spare parts supply there is a complex procedure consisting of various aspects, which may be grouped into three different areas:
1) Managerial/administrative functions related to inventory techniques, order execution (transportation, consignment, possible temporary storage), and relationships with suppliers;
2) Technical functions related to analysis of in-service technical problems and identification of problem-solving actions;
3) Commercial function related to pricing of repairs of spare parts consignment and financing (at time, particularly expensive spare parts may be financed through ad hoc plans provided by the manufacturer)

Presently, these activities are going through a computer-managed standardization process, particularly through the Electronic Data Interchange technique (EDI). In addition, communication elapsed time between the supplier and the buyer of spare parts is reduced considerably due to the elimination of most pre-repair negotiations or the dispatch of spare parts. New information exchange procedures define a common language for the following processes: spare parts definitions and quick identification of required items; administrative management of orders; pricing policy and quotations; billing.
Requests for spare parts for equipment that is grounded are particularly urgent, because the repairs must be provided in a matter of hours by the appropriate unit to avoid substantial major economic losses. There are also other operations that are called “critical” because, although they do not imply aircraft grounding, they nevertheless must be executed in a matter of days. Less urgent are “routine” interventions for which the timing is on the order of weeks.

Airplane maintenance
Maintenance activities may be divided into two main categories: scheduled maintenance and emergency maintenance.
Scheduled maintenance
This category includes maintenance based on design characteristics and operational performance of the airplane and related to the rules and regulations of national certification authorities. Scheduled operations may also be divided in two types:
1) periodical maintenance, whose purpose is to verify the airplane conditions and its possible need of repair or parts substitution (through routine interventions that may be made mostly in the field);
2) refurbishing, where the airplane structure is partially disassembled to substitute the critical items, bringing the structure to “zero-hour condition” (this non routine intervention may be performed only in suitable facilities specialised for this purpose).
Emergency maintenance 

The second type of maintenance activity is that deriving from emergency situations that may suddenly occur during the aircraft’s operational life (failures, small accidents, malfunctioning) and are more directly linked to spare parts delivery.
Maintenance interventions concern the whole airplane; generally, an airplane engine maintenance accounts for about 45% and the airframe maintenance for 55% of the total. The breakdown of the last one is as follows: structure (36%), avionics (8%), landing gears (27%), interiors (24%), and flight controls (5%).
OEMs provide inspection and maintenance not only for the airframe but also for the entire airplane. Engine and avionics maintenance (as in the case of airframe) may be provided directly by the producer of such major equipment and system. 

Whether the maintenance operations are performed by specialized firm, the manufacturer is requested to provide the technical support to transfer these activities to such organizations. The airplane and the engine producers must also provide the technical literature needed for maintenance interventions, essentially providing information about what, how, and when maintenance is to be performed on the airplane.
The relevance and the complexity of logistical support is provided by the magnitude of dedicated structures and efforts made by the main OEMs in the BAI (Cessna, Bombardier, Dassault, Beechcraft). They manage worldwide networks that give real time inventory of spare parts orders and consignments to all customers.
Piaggio Aero Company 
Piaggio Aero Company plays in the Heavy Business Turboprop Market
. The leaders of market have been Cessna and Beechcraft. 
Piaggio Aero was founded in Genova in 1884 to manufacture railway infrastructure. It manufactured aircrafts and aircraft engines in 1915 and 1925, respectively. In the 1920s the company designed and built the world’s first helicopter. World War II destroyed the Company’s facilities and forced Piaggio to reorganize the company. In 1948, Piaggio launched the P136, a twin-engine seaplane operated by the Italian Air Force. In 1957, the P166 light turboprop aircraft was developed and produced for the military and civil markets around the world. In 1966, Piaggio company was separated into two independent companies, one focusing on the Vespa motor scooter, the other on aeronautical activities (today the two companies are autonomous, sharing only the Piaggio name). 

During the 1980s, about 60% of productions were designated to military markets. To reduce the excessive dependence from the military markets, the company aimed to penetrate in the growing Light Business Jet American market. With this purpose the company launched P180. 
The P180 was designed to offer jet performance with cost of a turboprop. It was a breakthough in the BA industry, in fact, it joined light jet technology performance, with passenger comfort, and cheapness of a turboprop. 
Anyway, the attempt to penetrate the American market was a failure. The failure was caused by: 1) inadequate both distribution network and customer support; 2) high leader’s brand loyalty. In addition, the high investment to develop and to launch the P180, and the American market crises caused Piaggio’s bankrupt in 1992. 

In 1998, Rinaldo Piaggio S.p.A. were acquired by a group of entrepreneurs headed by the Di Mase and Ferrari families and renamed Piaggio Aero Industries. The new company used P180 program to launch new product: P180-Avanti (in 2000) and P180-Avanti-II (in 2005). Once again, Piaggio company has proposed a distinctive product in the BA market, a turboprop characterized by: 
a) jet performance (Table 1), 
b) cost similar to a turboprop ones (Table 1), 
c) innovative design (Ferrari Design). 
Additionally, the joint with Ferrari Brand have given to Piaggio imagine of reliability in quality product, service and logistic. Piaggio company tried again to penetrate America market with an “integrated solution”, it based on: 
a) competitive product in term of technology performance, comfort and price (Table 1), 
b) presence in the American market with extensive and intensive maintenance systems, 
c)  strong brand (Ferrari). 
Piaggio Aero created an extensive and intensive customer network. In fact, it opened a subsidiary in America at Palm Beach International Airport, and it has disposed a network of customer service centers. The subsidiary is responsible for P180 sales, marketing, customer support, service centers and aircraft completions in North America. Piaggio has arranged an extensive authorized Service Centers located in Massachusetts, South Carolina, Florida, Texas, Colorado, California. This “integrated strategy” has given Piaggio the market success (table 2), in fact the sales have raised quickly and the orders for next years are doubled respect to actual ones. 
In addition the improvement in logistics (order fill rate, on-time delivery, and damage free delivery) started with P180 Avanti reduce the cost and damage associated with delivering the new product (P180 Avanti II). 

Moreover, the improvement in P180-Avanti logistics performance translated into more satisfied customers, and the last one have positive effect on company sales and speed to market with P180-Avanti-II (Table 2). 

Table 1
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PRICE                 

(US million $, 2006)

Jet Light

CESSNA

C560

Citation Ultra, Citation 

Encore, Citation Encore+

2,50 7,90

Jet Light

CESSNA

C550 Citation Bravo 2,11 5,90

Jet Light

CESSNA

C525B Citation CJ3,  2,09 6,00

Jet Light

BEECHCRAFT

Premier I 2,07 5,70

Jet Light

BEECHCRAFT

Hawker 400 1,97 6,75

Jet Light

CESSNA

C525A Citation CJ2 e CJ2+ 1,71 5,70

Jet Light

CESSNA

C525 Citation CJ1 e CJ1+ 1,18 4,20

Turboprop Heavy

PIAGGIO

P180 Avanti e P180 

AvantiII

2,20 5,50

Turboprop Heavy

PILATUS

PC-12 2,01 3,00

Turboprop Heavy

BEECHCRAFT

Kingair 200 1,89 5,00

Turboprop Heavy

BEECHCRAFT

Kingair 350 1,56 6,00

VALUE/PRICE Products comparison

MODEL




Source: Jane’s All The World’s Aircraft (2005 – 2006)
Table 2
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PRODUCT

MANUFACTURER MODEL 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Light Jet

CESSNA Citation Ultra 47 41 32

Light Jet

Citation Encore 6 37 36 21 24 13 12

Light Jet

 Citation Encore+ 23 28

Light Jet

Citation Bravo 28 34 36 54 48 41 31 25 21 18

Light Jet

Citation CJ3,  6 48 72 78 88

Citation CJ2  8 41 86 56 27 23 1

Light Jet

Citation CJ2+ 36 44 56

Light Jet

Citation CJ1  63 64 59 56 61 30 22 20 14

Light Jet

Citation CJ1+ 4 25 34 20

Light Jet

BEECHCRAFT Premier I 18 29 29 37 30 23 54 31

Light Jet

Hawker 401 43 43 45 51 25 19 24 28 53 53 41 35

Heavy turboprop

PIAGGIO P180 Avanti  6 12 14 12 16 13

Heavy turboprop

PIAGGIO P180 Avanti-II 1 19 21 30

Heavy turboprop

PILATUS PC-12 32 51 55 69 70 45 61 70 80 90 92 97

Heavy turboprop

Kingair 200 45 45 55 59 46 26 38 39 37 42 58 54

Heavy turboprop

Kingair 350 30 42 45 46 32 24 24 36 42 46 53 52

JET AND TURBOPROP AIRPLANE UNIT SOLD BY MANUFACTURER (1997 - 2008)


Source: General Aviation Manufacturer Association (2008), Report and Statistical Data book.
Discussion and Conclusion*
In our research we found: 1) logistics customer service has strategic role in the Business Aviation market, without it the NPD did’t achieve market success (H1 was confirmed); 2) in addition, higher levels of logistics customer service allows Piaggio company to stay close to the customers to meet their actual needs, to monitor and understand future needs, to reduce the cost and damage associated with delivering the new product (H2 was confirmed); 3) finally, improving NPD logistics performance translated into more satisfied customers, which have directly impact in NPD project performance areas such as sales and speed to market (H3 was confirmed).
Empirical research showed having technology distinctive competence and innovative product are not sufficient to achieve competitive advantage in a market with high barrier to entry as one that BA. The firm need have the customer firmly in mind when exercising its functional capabilities, at the same time, functional capabilities are of necessity interdependent in creating value for customers: logistics with production, marketing, and NPD must work together co-operatively as unified processes for customer satisfaction and firm success. 
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� Original Equipment Manufacturer. 


� The Business Aviation Market is divided in two: jet market and turboprop market. Both are divided in three classes: heavy, medium and light. 
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