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Abstract

Though increasing usage of just‑in‑time techniques is reported, academics, including Karmarkar at UCLA (Anderson) and Cusumano at MIT (Sloan), as well as practitioners caveat the increasing popularity of JIT philosophy.  They suggest that pure JIT is appropriate only for limited economic environments, that it is ineffective in some organizational cultures, that it is unattainable by many suppliers, and that, in practice, it does not reduce global costs.  Specifically, this paper originates, through development of academic and popular literature, five major reservations regarding just‑in‑time philosophy:  external obstacles, global and logistical issues, behavioral constraints, intractable accounting systems, and small supplier difficulties.  To test the validity of these five developed reservations, a survey will be sent individuals who can reasonably be assumed to be subject matter experts (SMEs) in just-in-time practices.

Just‑In‑Time Under Fire

The JIT production philosophy continued to gain acceptance through the late 1980's and throughout the 1990’s.  According to a St. Louis logistics consulting firm, in 1990, 18% of all US products were delivered JIT and in 1992, 23% and, at that time, a 39% JIT delivery rate was projected for the year 2000 (Johnson, 1994).  Major manufacturers are ahead of this curve; according to Intel's global customer service manager, 98% of its customers expected JIT treatment, and their tolerances have progressively tightened (Wise, 1990).  

Concurrently, however, just‑in‑time is now being seriously questioned or even reversed by academics and by other practitioners.  The slow demand and simultaneous surge in inventories during the second quarter of 1994 was interpreted by the Wall Street Journal as an end to the "wishful nature" of the JIT theory of production management, rather than the traditional view of reactive response to slowing sales (Norris, 1994).  Ranaganath Nayak, head of global operations management services at Arthur D. Little, finds "paltry gains" amidst the $950 billion of capital and training expenditures by US manufacturers to mimic Japanese concepts such as JIT (Naj, 1993); Uday Karmarkar (1989), at UCLA’s Anderson School, suggests that JIT practitioners during the late 1980's "just didn't know when to stop."  Both Shapiro (Bleakley, 1994) at Harvard Business School and Cusumano (1994) at MIT’s Sloan School of Management note the irony of Japanese managers and policy makers now recognizing that continuous improvement and just‑in‑time are encountering a new set of problems in the present global environment and that these concepts have real practical limits.  

So, while much has been written to applaud the merits of just-in-time philosophy, there seems to be sufficient cause to research, identify and validate legitimate reservations regarding the just-in-time philosophy as well.  This paper, then, seeks first to identify an initial list of such reservations through an examination of academic and popular literature, then to empirically validate that list through the surveying of subject matter experts in just‑in‑time practices.

Reservation 1:  External Obstacles

Just‑in‑time faces difficulties under certain economic environments. Both Karmarkar (1989) and Aggarwal (1985) identify that just‑in‑time systems cannot cope with increasing rates in demand.  JIT assumes the production rate at final assembly is even; Aggarwal (1985) specifies that a JIT master production schedule cannot tolerate load fluctuations of more than 10% and that it breaks down under larger deviations from average conditions. Economists such as Maury Harris, who heads PaineWebber's economics unit, speaks for many in stating that for this reason, JIT may not be fully appropriate for management in all economic environments (Bleakley, 1994).  

JIT is also credited with motivating inflationary behaviors.  According to Norris (1994), just‑in‑time assumes that additional inventory is always available for quick delivery at the same price as old inventories, and that the fourth quarter 1993 upturn served as a counterexample to this assumption.  Shortages in certain commodities and a spectrum of consumer products motivated supply‑based price hikes negatively impacting JIT companies; inflation in that quarter doubled from the prior quarter.  Some economists had argued that JIT would tame the amplification of the business cycle effected by the reactionary moves in inventories; the argument was not borne out during the 1990‑1991 recessionary period, with firms cutting their inventories to near the average of past recessions (The Economist, 1993). Higher costs for capital in that period further detracted from JIT practices.  Japanese new product development was traditionally headed by empowered project managers who expedited NPDs from start to finish in JIT fashion; such development was constrained by a lack of ready capital and Japanese executives exerted higher controls on the process (Cusumano, 1994).

The current marketplace dictates ever‑higher levels of customer responsiveness and mass customization,  demands not generally tolerated under JIT.  Despite reduction of setups, Japanese managers are finding that ever‑increasing levels of product variety is pushing kanban towards a practical limit (Cusumano, 1994).  The implementation of just‑in‑time tends to be a pull system which does not anticipate customer demand; in the words of Karmarkar (1989), JIT doesn't plan well.  Karmarkar (1989) suggests that in a highly variable environment, JIT is even less likely than a planning system, eg, MRP, to operate in a stockless manner.  GE Appliances, finding that low inventories of some critical parts prevented it from responding to customer demands quickly, recently increased long lead time inventories by 25%; management believes that the benefits of higher cycle times greatly outweigh the incremental inventory costs (Naj, 1993).  Bollinger Industries, a sports and fitness equipment manufacturer, after its successful just‑in‑time implementation, recently reverted to an increase of 30% in certain finished goods inventories after experiencing the inflexibility of JIT to customer demand (Bleakley, 1994).

Reservation 2:  Global and Logistical Issues

As could be expected, serious logistical issues impede the success of just‑in‑time.  The brief 1992 railroad strike is often cited as a major example of the most obvious inherent risk within JIT (Seideman, 1992). General Motors was forced to shut down certain factories involving 75,000 workers on the first day of the strike, and would have experienced a total shutdown without immediate resolution; as a practical matter, some safety stock is required even in the purest of JIT environments.  

In its initial implementation of JIT, Japanese managers did not have to seriously consider logistical issues in its localized, non-industrial state (Cusumano, 1994).  US manufacturers, however, generally contend with much greater distances, and so enter the JIT philosophy with disadvantage.  Japan, however, are now experiencing the opposing geographical obstacle to JIT.  Nissan began to experience difficulties with JIT deliveries in congested, urban areas as early as the 1970's when they adopted the Toyota style, difficulties not then experienced by suppliers enjoying the proximities of Toyoda City.  In recent years, increasing congestion effected by rising rates of JIT deliveries forced the Japanese government to launch a media campaign encouraging companies to actually reduce the frequency of their material deliveries (Cusumano, 1994).  

In theory, traditionally underestimated inventory carry costs heavily outweigh the increase in transportation costs, however many suppliers claim the opposite (Bleakley, 1994; Wise, 1989).  For example, the apparel industry, due to its trendy nature, already practiced a high level of delivery delay.  Further tightened delivery schedules under just‑in‑time are forcing a dramatic change in practice; air shipments, and their incremental costs, are becoming standard operating procedure, and some in the industry believe the change to be suboptimal (Armbruster, 1992).  George Newman (1993), economist and senior staff member of the Conference Board, notes that increments in transportation costs are not linear, that such costs rise sharply at the delineations such as truckload/less‑than‑truckload and rail/truck that JIT may require. Manufacturers forced under cost competition to choose between such higher transportation and inventory costs are frequently opting for the latter (Bleakley, 1994; Wise, 1989).  

Logistical issues are further complicated by the new global marketplace.  According to Cusumano, "the days when even Toyota can operate in a highly predictable and geographically small area within Japan are now over (1994)."  Global sourcing affects longer pipelines and so, even under JIT tenets, forces higher inventories; one GE manager suggests a minimum of four to six weeks of incremental pipeline inventory when sourcing from South America, Europe, or Africa for US manufacture (McClenahen, 1990).  

The global market places other constraints on just‑in‑time practice.  It means a greater sum risk of political or natural disaster (McClenahen, 1990), and may require significant financial and human resource commitment from the manufacturer to the supplier to establish a partnership strong enough to tolerate JIT discipline (McClenahen, 1990).  Just‑in‑time requires high raw material quality to avoid stoppages (Wise, 1990), a requirement that can be impacted by global sourcing; one practicing manager advises that even the filtering of the operational definitions of quality through culture and language effects significant rework costs (McClenahen, 1990).  

Japanese managers are experiencing cultural barriers to JIT as they globalize operations; e.g., globalization does not automatically export the trust requisite to JIT into foreign suppliers (Cusumano, 1994).  Historically, Japanese practitioners of just‑in‑time relied on well‑trained workers capable of broad responsibility to eliminate waste and JIT productivity gains (Aggarwal, 1985; Cusumano, 1994).  Recent shortages of Japanese blue‑collar labor, an employment category resisted by Japan’s current generation, forced the importation of less‑skilled foreign labor, in turn negatively impacting quality and productivity advantages, and requiring inspected‑in quality tactics (Cusumano, 1994).  In general, the foundational culture on which Japanese production methods rely does not translate well; consider the difficulty Toyota managers encountered in persuading adoption of their traditional familial references, ie, where direct laborers are referred to as "children" of the company.

Reservation 3:  Behavioral Constraints

Prerequisite to the success of just‑in‑time is adequate human capital.  Just‑in‑time assumes employees are motivated and perform at best when entrusted with increasing responsibility and authority; ie, JIT generally requires implementation of the Theory Z organization (Keys, 1991). Theory Z, developed during the early 1980's by William Ouchi, a professor at UCLA's Anderson School of Management, advocates an organization where workers are involved in all aspects of the decision‑making processes versus McGregor's delineation, generally known as Theory X and Theory Y.  The ideal goals of JIT are impractical under the wasteful, lazy, unmotivated worker under Theory X; Theory Y workers are motivated to reach only achievable goals.  Further, Theories X and Y focus on managerial solutions to the associated problems; only Theory Z focuses on labor‑oriented solutions (Keys, 1991).  

Consider Allen‑Edmonds, a high‑end shoe manufacturer, which took a 1990 write‑off of $1,000,000 to abandon its unsuccessful JIT implementation, crediting much of the failure to its hasty decision to substitute hourly wages for piecework (Marsh, 1993).  Management believed that the move was necessary to create a JIT culture by abandoning a local, quantity focus, and creating a global, quality focus.  Productivity subsequently declined and peers adopted adversarial roles; these workers needed the structure and discipline that piecework system imposed and the assumption of Theory Z apparently unwarranted.  The key JIT requirement for a multi‑skilled, educated, and trained workforce was constrained; highly skilled labor was neither substitutable nor trainable.  JIT may require other undesirable hire/fire decisions; the president of a company with a highly successful implementation recommends replacing expediters with engineers capable of the demands of  JIT decisions.

Reservation 4:  Intractable Accounting Systems

Traditional accounting and financial measures generally tend to defeat just‑in‑time objectives.  Goldratt (1986) provides an intuitive example in The Race; as diminishing static returns are reflected by standard cost accounting, it will eventually reject a capital expenditure to implement perpetual zero inventory (Zangwill, 1992).  Cost accounting identifies variances for managerial inspection, but does not attempt to identify causal factors (Wise, 1990) nor communicate them in a worker orientation, both key JIT tenets.  Such measures are cycled monthly or quarterly; however, quicker feedback loops, eg, hourly or daily are far more supportive of just‑in‑time (Keys, 1991; Wise, 1990).  

Standard costs and allocations are usually based on direct labor costs, a measure of individual efficiency that defeats the teamwork orientation of JIT.  Traditional measures also ignore the time utility that is central to just‑in‑time philosophy (Wise, 1994).  Measures of efficiency continue to drive US companies to schedule and attempt to run at full capacity, as opposed to Japanese companies that routinely schedule excess capacity to address the difficulties of continual improvement, e.g., line stoppages (Keys, 1991).  

The short term focus of financial measures such as ROI often deter executive commitment to the longer term goals of JIT.  According to Aggarwal (1985), kanban systems take at least two years to be considered operational, and do not normally achieve optimum results until five to ten years.  The early commitments to JIT have negative impact on short‑term results, so its abandonment is encouraged in potential takeover scenarios, external pressures for immediate performance, under increasing training costs, etc. (Keys, 1991). Successful JIT implementers often report no less than a total abandonment of standard cost accounting, a dramatic move considered infeasible by many companies, setting the stage for resistance within the accounting units (Wise, 1990). 

Reservation  5:  Small Supplier Difficulties

Small supplier companies report tremendous difficulties and resistance to JIT.  A survey of such suppliers says that only half believe they can ever hope to take advantage of the efficiencies attributed to just‑in‑time (Sheridan, 1989).  Small companies cannot reap the same scale of benefits from JIT since they lack the economies of scale that their high volume, repetitive manufacturing customers possess (Sheridan, 1989).  They are forced to purchase in much smaller quantities, and hold far less influence over their suppliers to reciprocate just‑in‑time policies, and so view themselves as the "whipping boys (Sheridan, 1989)" for JIT.  In the case of Allen‑Edmonds, its hide supplier refused to cooperate with JIT efforts, requiring the company to tolerate $1,000,000 of raw material inventory (Marsh, 1993).

These small suppliers are often forced into JIT policies and higher costs at the behest of the major accounts (Inman and Mehra, 1990; Sheridan, 1989).  John Cassidy, director of research at United Technologies, says that to implement JIT, manufacturers focused on material handling aspects and forced suppliers to take extraordinary measures, rather than examining their own manufacturing processes (Naj, 1993).  Historical sales‑to‑inventory ratios clearly bear out that, during the late 1980’s, JIT manufacturers have essentially transferred inventories to suppliers through purchasing power and to retailers encouraged by quantity discounts (The Economist, 1991; Sheridan, 1989). Over a third of small JIT suppliers must tolerate higher FGI, and 40% report higher WIP and higher raw material inventories (Sheridan, 1989). In addition, three quarters report some increase in both transportation and manufacturing costs (Sheridan, 1989).  

Further, JIT, by nature, pushes quality upstream, an especially attractive option in scenarios where such costs are high, according to Kwok Lau, purchasing manager for Apple in Fremont, California (Wise, 1990).  Suppliers also report JIT adds to cost of paperwork and packaging (Wise, 1990), requiring further pricing adjustments.  Newman (1993) questions the higher costs associated with the trend to satellite plants.  

Small suppliers lacking the financial strength to endure such constraints (Inman and Mehra, 1990) are also the suppliers least capable of affording the external talent that successful JIT implementation requires (Inman and Mehra, 1990), nor can they provide such support to their suppliers.  In contrast, Jacobs Brake's recent successful JIT implementation was accomplished with the help of Arthur Andersen (Sheridan, 1989).

In sum, such arguments suggest that JIT actually raises global product costs.  According to Newman (1993), some suppliers charge a 5% premium for JIT (an inventory carry cost by any other name) and argues such a premium charges the purchaser $2 for every $1 saved by JIT.  Other suppliers endure the costs if possible, avoiding the risk of lost business.  

Methodology

To test the validity of these reservations, a survey will be sent individuals who can reasonably be assumed to be subject matter experts (SMEs) in just-in-time practices, specifically production managers within Fortune 1000 corporations that are identified by senior or middle management as having significant just‑in‑time experience and who identify themselves within the survey instrument as possessing the highest level (along a five-point Likert scale) of experience with just‑in‑time practices.  The individuals surveyed will be supplied with appropriate descriptions and exemplifications of each of these five types of reservations to support complete and consistent understanding of those reservations.  They will be asked to identify the type of experience they have had with each of the listed reservations, that experience responded along a five-point Likert scale where the scale ranges from "negative 2, high negative" experience, through "zero, neutral experience" to "two, high positive" experience.  The individuals surveyed will also be offered an open-ended question opportunity to provide for consideration any additional reservations they may have regarding just-in-time philosophy.  

The one-tailed hypothesis test of the form Pa: p < p0 , p0 = 0 will be used to test the propositions at the p < .05 level of significance.  In addition, generally accepted authorities in the development and execution of basic social science methodology, such as Babbie (1994) and Kerlinger (1986), as well as those authorities specifically recognized in survey methodology, such as Dillman (1978), will guide the execution of this survey.  
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