
7. R E C O M M E N D A T I O N S A N D C O N C L U S I O N S 

Four different levels of response surfaced on analysis of the anecdotal data from the three 

firms interviewed. This may be useful for rudimentary self -assessment as this may reflect 

a potential progression to higher levels of security and resilience, although the data is not 

robust enough to make these assertions without reservation. Additional data and analysis 

are required, and the analysis would likely need to consider various firm-specific factors 

including suppliers, customers, products, geography, technology, culture, past 

experiences, industry standards, and regulation by government may also be important 

factors. The apparel sector's security initiative can be identified in to four groups namely 

Level 1, Level 2, Level 3 and Level 4. 

L E V E L 1 - Basic Initiatives. Firms in this group may engage in many security and 

preparedness activities that have large diffusion (but are not generally related to 

terrorism). Some of these firms may have strengthened such programs and initiatives after 

terrorist attacks on highly fortified places like Central Bank, World Trade Centre and 

Airport. 

Basic initiatives include: 

a. Physical security measures: Access control, badges, guards, camera systems. 

b. Personnel security: criminal, credit and background checks on potential 

employees 

c. Standard risk assessment: Consideration of risks such as fire, flood, vandalism, 

utility disruptions. 

d. Basic cyber security: Anti-virus software, firewalls, passwords. IT system 

audits 

e. Continuity plan: for internal purposes and small-scale incidents, How to recover 

within one's own operations. 

f. Freight protection: Employee background checks, cargo seals, tracking 

technologies, sensors. 

L E V E L 2 - Reactive Initiatives. Firms in this group meet or exceed the practices 

described as Level 1, and they express greater awareness of security vulnerabilities. These 
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firms have typically altered or added supply chain and security initiatives since major 

attacks and potential threats. Reactive initiatives include: 

a. Larger security, risk, or business continuity organizations: Firm increases 

commitment either through reallocation of human or capital resources. 

b. International carrier and importer country's' compliance: Firm filed an 

application for compliance, perhaps as a result of internal leadership or 

government pressure. 

c. Analysis of supply base: understanding suppliers' capabilities in the event of 

disruption. 

d. Supply continuity plan: Consequences of terrorist attacks and the threat of a new 

disruption in supply lead to the development of dedicated continuity plans. 

e. Limited training: Select employees (not all) receive training or education what 

our research group has termed Level 1 and Level 2 initiatives. 

L E V E L 3 - Proactive Initiatives. Firms in this group meet or exceed the practices 

described as Level 2 , and participate in or adopt newer supply chain and security 

practices beyond industry norms, government regulation, and supplier or customer 

requirements. 

Proactive initiatives include: 

a. Director or Chief of Security: The creation or existence of executive level 

positions with resources and responsibility for ensuring security. 

b. Ex-government or ex-military personnel: A number of firms have actively sought 

or retained employees with prior government, military, law enforcement, or 

intelligence agency experiences. 

c. Structured risk assessment: Firms using formal and comprehensive approaches to 

analyze and understand their exposure to risk. 

d. Advanced cyber security: Firms using intrusion detection systems, relocation of IS 

in secure buildings, physical separation of the internal network from the Internet, 

auditing of partners' practices. 

e. Business continuity plan'. Firms develop plans to address primary failure modes as 

mentioned in above section, including supply, transportation, freight, facilities, 

and communication, often developed in collaboration with logistic providers. 
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f. Participation in industry supply chain and security groups: Firms are aware of 

and provide input on the development of industry-wide common policies, 

standards; support or advocate government actions. 

LEVEL 4 - Advanced Initiatives. Firms in this group meet or exceed the practices 

described as Level 3, and often lead new and progressive supply chain and security 

initiatives. Often these efforts have occurred for several years (i.e. before Central Bank 

attack) and have only been adopted by a limited number of companies. Advanced 

initiatives include: 

a. Customer-supplier collaboration: Firms develop flexible contracts, joint 

continuity plans with suppliers and customers, alternative sources. 

b. Learning from past disruptions: Firms build on past experiences to make their 

organizations stronger. 

c. Formal security strategy: Firms develop a comprehensive, documented strategy, 

which includes all initiatives to increase supply chain security and resilience. 

d. Supply chain drills, simulations, and exercises: Firms perform training or 

exercises that include simulations of supply chain disruption, stress testing 

security measures and business continuity plans for a variety of possible 

disruptions. 

e. Emergency control centre: Firms implement a predetermined facility and set of 

procedures to manage and coordinate the response to unexpected disruptions. 

f. Cost/benefit analysis: Firms understanding (quantitatively when possible) the 

actual or expected costs and benefits of different alternatives. 

7.1 Steps to reduced Vulnerability and Achieving Resilience 

One of the most important lessons of this research is that by reducing vulnerability to 

high-impact/low-probability disruptions, a company will reduce its vulnerability to day-

to-day market fluctuations as well, and therefore improve its general performance. To 

reduce vulnerability, companies should consider the following. 

a. Organizing for action 

b. Assessing the vulnerabilities 

c. Reducing the likelihood of disruptions 

d. Collaborating for security 
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e. Building in redundancies 

f. Designing resilient supply chains and 

g. Investing in training and culture 

a. Organizing for Action 
Apparel companies are risk aware has an expert on Supply Chain Management to 

coordinate the company's defences. In that action they monitor the government, 

focusing on security. But such approach tackles only one part of the problem -

avoiding or reducing likelihood of disruptions. It does not consider resilience -

increasing the ability of the enterprise to bounce back from disruptions. To do 

this Sri Lankan apparel companies should be thinking not of a chief security 

officer but of a chief risk management officer. This officer's responsibility should 

include not only security but also the continuing effort to build in the flexibility to 

recover quickly and to isolate the company's customers as much as possible from 

a disruption. 

The standard approach to resilience is to have a "business continuity plan" as 

discussed earlier. Often, this plan is document collecting in head offices. At best, 

it is a plan that is occasionally updated and used to guide employee training in 

disruption response. The Sri Lankan apparel sector employees are with low 

educational level and the companies always expect profit from labour intensive 

jobs rather than the skilled more profitable jobs. The training of employees are nor 

given priority. While business continuity plans are an important element in the 

approach advocated in this research, they are but a small part of it. Security and 

resilience considerations have to be taken into account in designing the supply 

chain and included into the business decision making. 

It was found that there is an ongoing effort to build flexibility may involve 

redesign of operational process, transformation of corporate culture. Changes in 

product design, organizational changes within the Sri Lankan apparel sector firms, 

and different relationships with customers, suppliers, and other stake holders. The 

new chief risk management officer should be a business person who is intimately 

familiar with the company's operations, since risk factors should be considered 
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whenever strategic designs are taken. Decisions involving centralizing operation 

in the case of interviewed firms using offshore suppliers, entering foreign markets, 

labour negotiations, mergers and acquisitions, new infrastructure investments, 

new product introductions, new organizational structures and many other strategic 

decisions should pass through the filter of vulnerability assessment: 

i. Which risk increases/decreases? 

ii. Can the risk quantified? 

iii. Can the process for early detection of specific risks be developed? 

iv. Can the risks be mitigated? 

v. Do the business benefits of a planned course of action outweigh the increased 

risks? 

It was visible in the research that firms "A" and " B " are only moving in this 

direction. Its recommended to have cross-functional leadership teams to be 

formed and to evaluate security and business continuity best practices. Further all 

employees and stakeholders of interviewed firms must be educated to become part 

of the responsibility, rather than the security personnel. Rewards must be designed 

for executives of interviewed firms for economic value added activities (EVA) . 

b. Assessing Vulnerabilities. 

It is recommended that to assess business unit vulnerability, the three questions 

must be asked and answered by the Sri Lankan apparel sector firms. 

i. What can wrong? 

ii. What is the likelihood that it will happen? 

iii. How severe is the possible impact likely to be? 

The use of vulnerability maps lets managers place possible disruptions in a 

likelihood/consequences framework that focuses on the disruptions with the 

highest likelihood and the most severe potential consequence. Such vulnerability 

maps should be updated continuously because each significant company action 

may introduce or eliminate vulnerabilities and change their overall likelihood or 

potential severity. The risk management team to be organized in the interviewed 

firms " B " & " C " and should also update vulnerability maps in response to 

decisions taken by other companies. The vulnerability maps can be shared with 

suppliers, sub contractors, competitors and customers. This is a new trend and to 
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be introduced to all Sri Lankan apparel sector firms. This was one of the 

shortcomings observed in the interviewed firms. Assessing the likelihood of a 

disruption differs according to its nature, be random event, an accident or terrorist 

attack. The probability of a earthquake, flood, or cyclone can be estimated from 

past records. The manmade disruptions like terrorist attack and sabotage cannot be 

estimated. Intentional disruptions like terrorist attacks require a different type of 

assessment, since corporate actions may affect the likelihood of occurrences; 

hardening one area of operations may increase the probability of disruptions 

elsewhere. The assessment of such a threat requires imagination and monitoring of 

relevant events at other companies locally and internationally. The military type 

war games can be of benefit. 

The low probability/high impact events (Terrorist attack) also involve public fear 

that may lead to two phenomena that exacerbate the disruptions: 

The first is hording of critical resources, be raw material, machine parts, fuel 

shortage or bio/chemical attacks 

i. Government overreaction as discussed in the chapter 3 motivated by the need 

to show a firm hand and restore confidence. 

ii. Both phenomena should be regarded as part of the disruption and companies 

should account for them in estimating severity. 

An important element to remember when assessing either security or resilience is 

that no company lives alone-it is a citizen of its supply chain. Consequently, each 

member of the apparel sector supply chain is only as secure and as resilient as the 

chain's weakest link. In order to understand their own vulnerability, apparel sector 

firms therefore audit their suppliers' security on an on going basis. The 

interviewed Sri Lankan apparel sector firms have very little option on this regard. 

The Sri Lankan apparel firms output is very small compared to neighbours India, 

Pakistan and Bangladesh. The products are mostly sold to one wholesale 

customer in Europe Canada or USA. Standard accounting practices highlight 

another potentially risky situation; when large part of a company's products is 

sold to a single customer. This situation is disclosed in financial statements in 
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order to alert investors that such customer may exert undue price pressure or even 

terrorist attack can close the shipping line of the customer or destroy the customer. 

Once the various threats have been prioritized, effort should be focused both on 

reducing the likelihood of disruption and on improving the organization's ability 

to bounce back, thus reducing the severity of a disruption, should take place. 

Reducing Likelihood of Disruptions 

The interviewed firms have long been working to increase safety, thereby 

reducing the likelihood of disruptions and the impacts of random events like 

terrorist attacks, intentional disruptions, which get an increasing level of attention 

at many firms, call for an additional set of tools and approaches. 

The interviewed companies face a daunting task to detect a disruption quickly and 

recognize it for what it is. The focus should be on separating the abnormal activity 

from the normal baseline/routine activity- which incoming cargo to be checked; 

which employees warrant special attention. The tools to develop such "sensing" 

are based on statistical process control, a well developed body of knowledge. 

When dealing with terrorism or sabotage, detection must be complemented by 

trained human screeners who can review suspicious outliers. The Sri Lankan 

apparel sector employed security experts are found lacking of knowledge and 

experience to handle abovementioned disruptions. 

The Sri Lankan apparel sector firms' security and safety measures should be 

"layered" since the alternative may be prohibitively expensive. A single defensive 

mechanism guaranteed to prevent a disruption, if possible at all, may cost 

prohibitively expensive. A single defensive mechanism guaranteed to prevent a 

disruption, if possible at all, may cost more than the value of the asset being 

protected. Properly layered security measures, woven together, reduce the 

combined probability of all of them failing to very low levels. Furthermore early 

detection and layered defences may also increase the company resilience, as they 

may help keep any disruption that does occur contained and relatively small. 
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In general, there is no line drawn separating security and resilience. Reducing the 

probability of a disruption may be considered a security activity, while keeping a 

small disruption becoming a devastating can be considered resilience. Many of the 

other methods for increasing security, such as collaboration, cultural changes and 

training are also effective at increasing resilience. 

d. Collaborating for Security 
Collaboration allows apparel sector companies to reduce their vulnerability before 

they suffer from disruption that bring bad news. The interviewed Sri Lankan 

apparel sector companies need to develop standards of safety and security. The 

Companies should organize groups and allow participants to exchange know-how 

and enable cross-company bench marking process. 

Collaboration has many other dimensions. Companies can collaborate with their 

own employees, making sure that apparel sector low wage, less educated and 

unskilled workers are motivated and trained to watch for anomalies in the 

environment and report them. Such citizens watch approach can be extended to 

other apparel sector firms and surrounding community, whose members know 

who belongs in the vicinity of a facility and who does not. 

Collaboration also extends to cooperation with the Sri Lankan government in two 

fronts: 

i. Complying with the security requirements 

ii. Advising the government on proper application of security standards so the 

cost to commerce is not too high 

e Building in Redundancies 
One of the most straightforward methods for creating resilience is building in 

redundancy. Clearly multiple suppliers, extra inventory, space capacity, added 

workers and low utilization can help a company recover quickly from disruptions. 

But the enormous productivity gains of the last quarter of the twentieth century 

were based, in large part, on lean manufacturing and lean supply chain operations 

(doing more with less). Just-in-time inventory management freed capital tied up in 
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safety; outsourcing of manufacturing was used to create flexibility to ramp 

production up and down; Sri Lankan apparel sector firms use auction methods to 

whipsaw suppliers against each other in pursuit of the lowest costs; and 

employment rolls were cut as automated computerized machines fuelled a surge in 

productivity. 

Such lean operations, however also created brittleness in supply chains. With no 

redundancy to fall back on can shut down quickly once a disruption take place. 

The interviewed firms "A" & "B" have a strong back up whereas for Firm "C" its 

not cost effective and rely on pooling of resources. Hence tight supply chain, by it 

self, may be an indication of danger, when too many "redundant" employees are 

let go. When capacity utilization is "too high" and when procurement focused on a 

single supplier, risk management alarms should go off. This does not mean that 

the process should change or that decision s should be reversed, just that the 

company should be aware of risk and plan for it. 

In the case of interviewed firms, limited operational redundancies, or surpluses, 

make sense, since they give a disrupted firm some "breathing room" to keep 

operating while looking for a permanent solution. As a long-term strategy, 

however, surpluses are very low for Sri Lankan apparel firm operating with very 

less value addition and marginal profit. The cost, in fact, is higher than the 

straightforward direct expense; the major insight from the adoption of lean 

manufacturing and supply chain methods is that product quality and service to 

customers are all significantly higher under the lean operations. The real hidden 

cost of abandoning lean business process is that quality and service are likely to 

deteriorate, leading to lost sales. 

The apparel sector is becoming information technology ( IT) biased operations, 

however-IT-there is little doubt that redundancy is the preferred approach. Firm 

"A" depended on their information technology infrastructure. Fortunate, once that 

infrastructure is built, the cost of redundancy, including back-up sites, back-up 

data and back-up applications are relatively small. 
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/ Designing Resilient Supply Chains 
Instead of relying solely on supply chain redundancy and its inevitable costs, a 

well managed interviewed firm developed resilience, by building flexibility that 

can be used to "bounce back" from disruptions, even with limited redundancy as 

mentioned in earlier chapter. Instead of being a dead weight on the company, 

flexibility is a clear and present asset when managing daily problems of matching 

supply and demand. To this end, one should look for relevant ideas at firms in 

highly uncertain demand industries like apparel, computers and electronics. 

Because of apparel products short product life cycles, as well as changing 

customers and changing designs, make for difficult forecasting challenges, leading 

companies in these industries adopt single supply chain designs. Apparel sector 

firms use risk pooling to a limited scale among sister companies, so that sub 

contracting is undertaken in deficit areas. They shorten time to the market. 

Postponement ( The manufacturing process starts by making a generic or family 

product that later differentiated into a specific end product) is not possible in 

apparel sector because most of the orders are build-to-order ( Product design or 

configuration is determined only when the orders come). 

The interviewed Sri Lankan apparel firms had developed relationships with 

suppliers on one hand and customers on the other. When choosing vendors, 

companies have to align their procurement strategy with their choice of suppliers. 

During the interviews with managers it was found that firms believe in working 

with single suppliers for each part or family of parts. "Single sourcing" strategy is 

viable if it is accompanied by deep partnership with that supplier, since that 

supplier becomes as crucial to the firm as its own manufacturing capacity. 

Staying away from close relationships and continuous monitoring of suppliers is 

also a viable low cost approach, but it requires multiple vendors and the ability to 

move the procurement from one to another. 

Clearly, the firms' strong relationships with customers are an important asset in 

terms of managing disruption risk due to terrorism of any kind. I f the major 

customers "stick with the company" during a disruption, that can send a vote of 
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confidence to other international customers and financial markets and give the 

apparel sector firms more time to recover. 

. Investing in People and Culture. 
Sometimes the above title is true: The most important asset of most companies is 

their employees. Cross training and shifting assignment help people understand 

the operations of large organizations. The managers interviewed agreed 

commonly that Sri Lankan apparel sector is lacking in employees' training. 

Communicating with employees on a strategic level (regarding the mission and 

the strategy of the firm), a tactical level (the main hurdles and main initiatives this 

quarter and this month), and operational level (current status of the production, 

shipments, cash flows, inventories and commitments) keep everybody on the same 

page. The Sri Lankan apparel sector is mainly labour intensive with low skilled 

and low level education. The above said is found above their heads and needs a 

simpler way to put in through education. Its recommended that empowering 

employees needs attention so that employees will contribute efficiently to flexible 

operations. 

Every interviewed manager agrees that, a large part of investment in people 

involves training. Team trained to morph quickly as the rules of the game change 

respond better not only to demand fluctuations, but also to unexpected disruptions. 

In addition, apparel firms invest fewer amounts in specific disruption training -

developing and practicing emergency procedures as well as simulating disruptions 

so that employees can learn to react. This factor must be seriously improved in Sri 

Lankan apparel sector. Repeated exercises are hardly popular, but they can make a 

difference. "More sweat less you bleed". 

In addition, such training aims to "socialize" security and resilience so that all 

employees are conditioned to notice and respond to threatening situations. It also 

understood and agreed by most interviewed managers that it also brings security 
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and resilience to managers' mindset. Decision making process becomes 

methodical and accurate. 

Finally highly flexible organizations seem to exhibit a culture characterized by 

passion for the work and the company. Such culture means that employees are 

treated with due respect and are given information and training, yet they are 

expected to go beyond the call of duty and "go through walls" to achieve 

corporate goals. Such attributes not only characterize high performance 

organizations in general, they are likely to be the difference in making it or not 

making it during a terrorist or any other kind of disruptions. 

7.2 Resilience investment Justification 

The risk management manager has to show benefits to the risk avoidance expenditure. 

By nature the Sri Lankan peoples' culture pays little attention to risk avoidance and its 

associated cost to prevent risk. Some investments in preparedness should be taken 

because their cost is relatively low and they provide immense benefits in case of 

disruptions. Most of the companies in Sri Lankan apparel sector need to invest in 

redundant information technology infrastructure and back up data, applications and 

processes. 

Going beyond business continuity planning, it can be argued that security has to be built 

in to enterprise, following the practices used for safety and quality management, rather 

than added after the fact. The point is even more compelling when the challenge is to 

build in resilience, since that requires building flexibility rather than redundancy in to the 

organization. 

Firms have to gather support for building flexibility for all parts of the firm, it may 

require fundamental changes in the ways the firm conducts its business. These include 

product and process redesign, as well as certain style of leadership and culture as above 

mentioned. Do a small or modest change and observe the change in resilience. 

The apparel sector managers understand that the value of increased resilience may be 

difficult to measure directly. But the general benefits of flexibility shows up in better 
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matching of product availability with demand patterns, leading to lower costs and higher 

customer service at the same time. Similarly, operational improvements such as 

production monitoring and shipment visibility systems increase detection sensitivity, 

allowing managers to anticipate and even avoid responding to demand changes. 

7.3 Disruption Response Centres 

An important activity that should allow companies to respond quickly and even benefit 

from disruption (in the sense that they may be able to respond before their competitors do 

and control the information flows) is the preparation of disruption response centres whose 

function is to collect intelligence for disruption avoidance and coordinate the response in 

case a disruption takes place. This is a new concept that needs immediate attention by the 

apparel sector. A large part of these centres' function in case of disruption, is to find out 

the facts and to be able to communicate to the outside world the company's version of 

events and its recovery actions. Having accurate, up-to-date information and being ready 

to communicate it will increase the confidence of customers and suppliers that the 

company is on top of events. 

Many of the characteristics that make for successful firms in today's uncertain 

marketplace are the same characteristics that make them resilient. The same advanced 

supply chain designs that let companies respond flexibly to demand and supply 

fluctuations also help them react decisively to disruptions. The same corporate culture 

that allows them to succeed in a tightly competitive environment can be counted on to 

encourage employees to rise to the challenge posed by a disruption. And the same 

collaborative, risk sharing relationships with trading partners that allow companies to 

move faster into new markets and introduce new products ahead of the competition are 

likely to be the source of strength and recovery resources in the aftermath of a disruption. 

Security and resilience efforts can generate significant "collateral benefits," helping avoid 

pilferage, tightening processes, and increasing flexibility. In a different realm, 

discussions about security and resilience can serve as a common ground between labour 

and management, among competitors, and between the private and public sectors. Such 

discussions can bring about benefits in cooperative relationships that extended beyond 

safety and security. 
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But even when disruptions take place, prepared and resilient companies may be in a 

position to take advantage of the situation and turn the disruption into an opportunity. 

Such companies can use a disruption to demonstrate to their stakeholders (in particular 

their customers and the financial community) their resilience and ability to bounce back 

quickly. When a disruption hits many companies at once, or affects a whole region, 

prepared companies may be able to take advantage of the reduction in market capacity to 

enter new markets and serve new customers; they may be able to help other companies in 

trouble, thereby cementing long-term partnership; and they can use the opportunity to 

demonstrate to the communities in which they operate their commitment and good will . 
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Appendix 1. 

T H E N A T U R E O F A P P A R E L M A R K E T S 

Fashion is a broad term which typically encompasses any product or market where there 

is an element of style which is likely to be short-lived. Martin Christopher and Helen 

Peck defined apparel sector markets as typically exhibiting the following characteristics: 

(Martin Chistober, Robert Lowson & Helen Peck 2003). 

a. Short life-cycles - the product is often ephemeral, designed to capture the mood of 

the moment: consequently, the period in which it will be saleable is likely to be 

very short and seasonal, measured in months or even weeks. 

b. High volatility - demand for these products is rarely stable or linear. 

It may be influenced by the vagaries of weather, films, or even by pop stars 

and footballers. 

c. Low predictability - because of the volatility of demand it is extremely 

difficult to forecast with any accuracy even total demand within a period, let 

alone week- by-week or item-by-item demand. 

d. High impulse purchasing - many buying decisions by consumers for these 

products are made at the point of purchase. In other words, the shopper when 

confronted with the product is stimulated to buy it, hence the critical need for 

'availability'. 

Today's apparel market place is highly competitive and the constant need to 'refresh' 

product ranges means that there is an inevitable move by many retailers to extend the 

number of'seasons' i.e. the frequency with which the entire merchandise within a store is 

changed. In extreme cases, typified by the successful fashion retailer, there might be 

several seasons in a year. The implications of this trend for supply chain management are 

clearly profound. 

The combined effect of these pressures clearly provides a challenge to logistics 

management. Traditional ways of responding to customer demand have been forecast-

based, with the resultant risk of over-stocked or under stocked situations. More recently 

there has emerged another trend that has added further complexity and difficulty to the 

management of apparel logistics. The growing tendency to source product and materials 
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off-shore like China, India, Sri Lanka and some of the Asian countries have led in many 

cases to significantly longer lead-times with lower costs. While there is usually a 

substantial cost advantage to be gained, particularly in manufacturing, through sourcing 

in low labour cost areas, the effect on lead-times can be severe. It is not only distance that 

causes replenishment lead-times to lengthen in global sourcing. It is the delays and 

variability caused by internal processes at both ends of the chain as well as the 

import/export procedures in between. The end result is longer 'pipelines' with more 

inventories in them with the consequent risks of obsolescence that arise. 

Much of the pressure for seeking low cost manufacturing solutions has come from 

retailers. At the same time there have been moves by many retailers in the apparel 

business to reduce significantly the number of suppliers with whom they do business. 

This supply-base rationalisation has been driven by a number of considerations, but in 

particular by the need to develop more responsive replenishment systems - something that 

is not possible when sourcing is spread over hundreds, i f not thousands, of suppliers. 

Managing the Apparel Logistics Pipeline 

Conventional wisdom holds that the way to cope with uncertainty is to improve the 

quality of the forecast. Yet, by definition, the volatility of demand and the short life-

cycles found in many fashion markets make it highly unlikely that forecasting methods 

will ever be developed that can consistently and accurately predict sales at the item level. 

Instead ways must be found of reducing the reliance that organisations place upon the 

forecast and instead to focus on lead-time reduction. Shorter lead-times mean, by 

definition that the forecasting horizon is shorter hence the risk of error is lower. In the 

same way that the Captain of an Aircraft carrier warship has a planning horizon that is 

determined by the vessel's stopping distance (many miles) so too in business the forecast 

period is determined by the time it takes to design, make and ship the product - lead-times 

in other words. There are three critical lead-times that must be managed by organisations 

that seek to compete successfully in fashion markets. 
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Time-to- M a r k e t 

In these short life-cycle markets, being able to spot trends quickly and to translate them 

into products in the shop in the shortest possible time has become a pre-requisite for 

success. Companies that are slow to market can suffer in two ways. Firstly they miss a 

significant sales opportunity that probably will not be repeated. Secondly the supplier is 

likely to find that when the product finally arrives in the market place, demand is starting 

to fall away leading to the likelihood of markdowns. Figure 9 illustrates the double 

jeopardy confronting those organisations that are slow to market. New thinking in 

manufacturing strategy which has focused on flexibility and batch size reduction has 

clearly helped organisations reduce time-to-market. The use of highly automated 

processes such as computer aided design (CAD) and computer aided manufacturing 

( C A M ) have revolutionised the ability to make product changes as the season or the life 

cycle progresses 

Sales 

Less time to make 
profit 
Higher risk of 
obsolescence 

\ M a r k e t 
\ 

\ 

Late Entrant 

Obsolescent 
Stock 

Tyne 

Figure 9: Shorter life-cycle making timing crucial 

Time-to-Serve 

Traditionally in apparel sector industries orders from retailers have had to be placed on 

suppliers many months ahead of the season. Nine months was not unusual as a typical 

lead-time. Clearly, in such an environment the risk of both obsolescence and stock-outs is 
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high as well as the significant inventory carrying cost that inevitably is incurred 

somewhere in the supply chain as a result of the lengthy pipeline. 

Why should the order to delivery cycle be so long? It is not the time it takes to make or 

ship the product. More often the problem lies in the multiple steps that occur from the 

point at which a decision is taken to place an order, through the generation of the 

accompanying documentation (particularly in overseas transactions involving quota 

approvals, letters of credit and so forth), even before the order enters into the suppliers' 

processes - which themselves are likely to be equally lengthy. Often the total time in 

manufacture is considerable because of the traditional, batch-based production methods. 

In other words each step in the total manufacturing cycle is managed separately from each 

other and the quantities processed at each step are determined by so-called economic 

batch quantities. Furthermore, when manufacture takes place off-shore; considerable time 

is consumed in preparing documentation, in consolidating full container loads and in

bound customs clearance after lengthy, surface transportation. 

The underpinning philosophy that has led to this way of doing things is cost 

minimisation. Primarily the costs that are minimised are the costs of manufacture and 

secondly the costs of shipping. In fact, this view of cost is too narrow and ultimately self-

defeating. The real issue is the total supply chain cost, the costs of obsolescence, forced 

markdowns and inventory carrying costs. 

Time-to-React 
Ideally, in any market, an organisation would want to be able to meet any customer 

requirement for the products on offer at the time and place the customer need them. 

Clearly, some of the major barriers to this are those highlighted in the previous 

paragraphs, i.e. time-to-market and time-to-serve. However, a further problem that 

organisations face as they seek to become more responsive to demand is that they are 

typically slow to recognise changes in real demand in the final market place. The 

challenge to any business in a fashion market is to be able to see 'real' demand. Real 

demand is what consumers are buying or requesting hour-by-hour, day-by-day. Because 

most of the supply chains are driven by orders (i.e. batched demand) which them selves 

are driven by forecasts and inventory replenishment, individual parties in the chain will 
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have no real visibility of the final market place. As Figure 10 suggests, inventory hides 

demand. In other words the fact that there will usually be multiple, independent decisions 

on re-ordering policies and inventory levels from the retail shelf back through 

wholesalers, to suppliers means that up-stream parties in the chain are unable to anticipate 

the changing needs of the customers other than through a forecast based as much upon 

judgment and guess-work as it is upon actual consumer demand. 

Inventory 
Level 

Manufacturer Time Wholesaler Time Retailer 

Reorder 
point 

Time 

Figure 10: Inventory Hides Demand 

The fundamental problem that faces many companies - not just those in fashion industries 

- is that the time it takes to source materials, convert them into products and move them 

into the market place is invariably longer than the time the customer is prepared to wait. 

This difference between what might be called the 'logistics pipeline' and the customers' 

order cycle time is termed the 'lead-time gap'. Conventionally, this gap was fdled with a 

forecast-based inventory - there was no other way of attempting to ensure that there 

would be product available as and when customers demanded it. These lengthy supply 

pipelines often result in revenue losses in the final market due to carrying inventory. 
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Supply Chain Resilience 

When working effectively and efficiently modern supply chains allow goods to be 

produced and delivered in the right quantities, to the right places, at the right time in a 

cost effective manner. Until recently the term 'supply chain' was not widely used beyond 

the confines of academia, specialist sectors of industry and the professional management 

community. Now, in the wake of a number of far reaching supply chain disruptions to 

economic activity it has crossed over into the everyday vocabulary of politicians, general 

managers and the wider public. The term 'supply chain' is itself a relatively new addition 

to the management, first used in the early 1980s when writers coined the phrase to 

describe an emerging management discipline. This new discipline was a response to 

changes in prevailing trends in business strategy, which in turn demanded that internal 

functional self-interests be put aside to achieve a greater good - a more efficient 

organisation, creating and delivering better value to customers and shareholders. It 

amounted to a redefinition and amalgamation of established business activities, notably 

'logistics' (integrated transport, warehousing, and distribution) and manufacturing-based 

'operations management'. 

The latter drew together elements of purchasing, order and inventory management, 

production planning and control, plus customer service. 

In the 1990s - the efficiency driven age of 'business process reengineering' - supply 

chain management sought to speed the flow of goods and services by extending the 

integration of elements of logistics, operations management and marketing into cross-

functional inter-organisational processes. Its avowed aim was to improve the efficiency of 

product flows from the production of raw materials all the way through to the 

marketplace where finished goods were delivered to the final consumer. The task was 

increasingly enabled by rapid developments in information technology, which in turn 

opened the way for further improvements in efficiency and greater awareness of a 

changing marketplace and emerging customer requirements. 

In practice legacies of functional biases within organisations, together with varying 

perspectives of specialist firms mean that the term 'supply chain' continues to imply 

different things to different people. It is still frequently used to describe either the 
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management of integrated manufacturing and/or logistics activities within a single firm's 

manufacturing, transport, distribution or retail network. It is also regularly applied 

(particularly in the context of purchasing) to describe the management and performance 

monitoring of an organisation's supplier base, through quality improvement initiatives, 

involvement in new product introductions, promotions and overall cost reduction. 

For the purpose of the research it is adopted an end-to-end perspective of the flows of 

product and accompanying information from the source of raw materials to delivery to 

the end customer and sometimes beyond (i.e. after-sales support and where necessary 

return). We therefore define a supply chain as: "the network of organizations that are 
involved, through upstream and downstream linkages, in the different processes and 
activities that produce value in the form of products and services in the hands of the 
ultimate consumer". The notion of networks is particularly important and its relevance to 

this study will become apparent throughout this research, but the key point is that modern 

supply chains are not simply linear chains or processes. They are complex networks. The 

products and information flows travel within and between nodes in a variety of networks 

those link organisations, industries and economies. 

In defining other key terms in this research it is veered away from hotly disputed 

academic definitions and sought where possible to align it with appropriate and widely 

accepted dictionary definitions. We have also taken care to avoid some of the pit-falls of 

synonyms; in particular we distinguish between 'resilience' and 'robustness'. In practice 

the two terms are used interchangeably, but in the context of supply chains they can 

acquire quite different connotations. To aid clarity in our thinking we have adopted the 

following dictionary derived definitions.' robust' to mean 'strong or sturdy in physique or 
construction'. Here the emphasis is on physical strength. In IT terminology 'robustness' 

is 'the ability of a computer system to cope with errors during execution'. A robust 

process may be desirable, but does not itself equate to a resilient supply chain. The term 

'resilience' as it relates to supply chains as networks, so have adopted a dictionary-based 

definition that is rooted in the science of ecosystems. The resiliencies defined as 'the 

ability of a system to return to its original state or move to a new, more desirable state 
after being disturbed'. Implicit in this definition is the notion of flexibility, and given that 

the desired state may be different from the original, 'adaptability' earns a place in our 

thinking too. The final term is potentially the most problematic of all. It is 'risk'. There 

159 



are many different interpretations of risk in the academic literature. Amongst the most 

widely cited are variance-based definitions drawn from classical decision theory, where 

risk is the 'variation in the distribution of possible outcomes, their likelihoods and their 
subjective values'; or the hazard focussed interpretation, common in risk management, 

which is more likely to present risk in terms of: 'Risk = Probability (of a given event) x 
Severity (negative business impact)'. In this work we use risk in line with common usage 

in the sense that it relates to supply chain vulnerability, as 'at risk: vulnerable; likely to be 
lost or damaged'. Given the interdependencies between organisations and their supply 

chains, it may be the business that is at risk from its supply chain or the supply chain that 

is at risk from a business 
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Appendix 2 

Supply Chain Mapping 

Supply chain mapping is a conceptually simple and very powerful technique. It provides a 

time-based representation of the processes involved as the materials or products move 

through the supply chain from, for example, the raw materials supplier to the end user 

The map will also show the time that is taken at various points along the chain including 

time when the materials or products are waiting, i.e. as work in progress or finished 

goods. Using it, businesses can determine: 

a. The inter-connecting "pipeline" of suppliers through which products, components 

and materials must travel to reach the end-user 

b. The transport links by which products, components and materials are passed from 

one node to another in the chain 

c. The amount of work-in-progress and inventory stockpiled at each stage in the 

pipeline 

d. The time it would take to source replenishment from various points in the pipeline 

in the event of disruption. 

The resulting information can assist businesses to identify areas of risk and take 

appropriate actions, including: 

a. Determining alternative sources of supply 

b. Decisions to hold additional "just in case" inventory 

c. Contingency plans regarding alternate transport arrangements in the event of 

disruption 

d. Decisions to hold inventory in a form in which it is most flexible, e.g. un-dyed 

cloth, rather than dyed. 

Step by step outline: 

a. Plot the different processes through the supply chain from raw material to end 

user, through production and all other processes on to the horizontal axis of the 

map. 
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b. Horizontal time is when something is happening, e.g. the days taken to ship a 

product from point A to B. This is measured in number of days. 

c. Vertical time is when nothing is happening; the inventory is standing still. This 

can be because it is being held as part of the production process, e.g. curing or 

machining, or it is held in buffer against demand. 

d. Inventory holding points are positioned as vertical lines rising upward from the 

horizontal line and are again measured in days. The resulting outputs from the 

technique are: 

i. pipeline length, i.e. the sum of the horizontal intervals. This is often described 

as the time taken to pull a product through the supply chain; 

ii. Pipeline volume, i.e. sum of the horizontal and vertical lines. 

This is the time that the supply chain can operate without further replenishment of 

supplies. 
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