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Abstract 

Despite being one of the business key processes in the supply chain management due to the great 

opportunities of process improvement, demand management, in practice, is still inefficient, 

resulting in operational problems in many supply chains. Comparing quantitative data of three 

different pharmaceuticals chains in Brazil and based on interviews, this study evaluated the 

synchronization level between supply and demand and identified the main similarities among the 

cases. Although the theme is relevant in the industry, evidenced by strategic departments 

responsible for the process, key concepts, like information sharing, cooperation and process 

integration, are not implemented, resulting in high demand variability and distortions between 

supply and demand.  Besides that, the study also concluded that Brazilian tax policy and industry 

regulation are strong barriers that inhibit companies to implement processes to improve their 

operational performance, making demand management just a tool for tracking sales. 
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1 Introduction 

Demand management is one of the key business processes in the supply chain management as it 

can result in lower operational costs, low inventory levels and improved customer satisfaction. 

Being responsible for balancing the production capacity of a firm and demand, the demand 



management also links the upstream and downstream sides of a chain, as it assumes that there is 

a synchronization level between supply and demand. 

Since the seminal work of Forrester about demand amplification (1961), the academic 

research has been focusing on how to measure this amplification and how to improve the 

demand information in the chain (Taylor, 2006). However, there are few papers that analyzed 

how effective is the demand management processes inside the chain. Based on three different 

cases in Brazil, this study analyses the demand amplification within the Brazilian pharmaceutical 

industry and the synchronization level between supply and demand in the laboratories internal 

chain. 

The results  show that there is evidence of the so-called bullwhip effect in all three 

cases and no synchronization between supply and demand was found. The main explanation for 

the findings are the Brazilian tax policy and the industry regulation, that foster the 

implementation of supply chain with bargaining power members and with low cooperation. 

 This paper is structured as follows: Section 2 presents a literature review about 

demand management processes and a discussion about the pharmaceutical industry in Brazil. 

Methodology is presented in section 3 and data analysis is discussed in section 4. Section 5 

presents a discussion about the results and section 6 highlights the conclusions, future research 

opportunities and limitations. 

 

2. Literature review 

2.1 Demand management process 

One of the key business processes in the supply chain management, the demand management is 

responsible for balancing the demand and capacity of a firm and of the supply chain as a whole. 



This process aims to fulfill customer’s needs using the firms operations and encompasses 

demand forecasting and its synchronization with the functional areas of production, supply and 

distribution. The result is a more proactive firm in the case of forecasted sales and more flexible  

in case of unexpected demand variation (Croxton et al., 2002).  

Taylor (2006, p. 164) defines that demand management includes the study of the 

structure and efficacy of the information channels and procedures used to handle demand 

throughout the length of the supply chain, both internally within companies and externally 

between companies. It also includes detailed analysis of the nature of the demand information 

that is passed along these channels, including forecasts, orders, amendments and reconciliations. 

It is not a new topic. In his seminal book about industrial dynamics, Forrester (1961) 

highlighted that production rates variability is normally higher than the final customer demand 

variability. The difference was explained as a consequence of the amplification of small 

distortions along the supply chain and the lack of information sharing between its different 

members. The demand information, when passed through the different supply chain echelons, is 

normally distorted and this variation is amplified as the information flows upstream, resulting in 

excessive inventory, low customer service level, insufficient or excessive capacities, high costs 

for corrections, and so on. This phenomenon is called “bullwhip effect” (Lee; Padmanabham; 

Whang, 1997).  

The focus on demand management has positive impact in the company results as it 

can reduce the bullwhip effect and consequently, operational costs (Metters, 1997; Lee et al., 

1997). According to Croxton et al. (2002) it has both strategic and operational elements. 

Strategically, the firm defines its structure to manage the process, while, operationally, it updates 

the available information and executes the day-to-day activities. It’s important for the firm to 



determine its goals and forecast procedures, plan the information flow and determine 

synchronization procedures, that can be measured and follow these processes as they were 

designed (Croxton et al., 2002). 

The greatest difficulties faced by the companies refer to the relationship among 

different members of the supply chain. In order to have accurate information along the chain, 

there must be trust and cooperation between its members. Otherwise, each company in the chain 

seeks to protect itself, increasing safety stocks and trying to guess the right forecast.  

Although some researches argue that the bullwhip effect cannot be avoided (Croxton 

et al., 2002; Dejonckhere et al., 2003; Chatfield et al., 2004), there are many ways to attenuate it. 

Geary et al. (2006) listed ten supply chain principles, based on extensive literature review that 

helps to mitigate the problem: control system suitable for the targets of the chain, time 

compression or lead-time reduction, information sharing, echelons reduction, synchronization, 

alignment with equipment suppliers, accurate demand forecasting and updating, mitigation of 

order batching effects, elimination of price variations (implementation of the everyday low price 

instead of trade promotions), transparency of the information to avoid the rationing game as a 

“hedge”. 

As stated by Croxton et al (2002), the main goal of the demand management is to 

eliminate management practices that increase variability by introducing policies that foster 

demand patterns and developing contingency plans when there are interruptions to the 

operational plans. 

To measure the demand management process, the current research evaluates two 

different measures of variability within the cases. The first set of measures aimed to evaluate the 

bullwhip effect by analyzing the monthly orders at each echelon of the chain (three suppliers, 



focal company, wholesalers and retailers) for a period of two years (2006 and 2007). The second 

set of measures was used to evaluate the synchronization of supply and demand, by comparing 

demand, production and inventory data for the same period. 

 

2.2 Brazilian pharmaceutical industry 

The pharmaceutical industry is one of the most profitable sectors worldwide and is characterized 

by a high degree of innovation and heavy barriers for new entrants, such as patent protections, 

R&D investments, regulation, high quality and reliability of products The absence of new 

competition and the high profitability result in an industry with low priority on costs reduction or 

scales economies (Danese, Romano, Vinelli, 2006, Capanema, 2006). 

The Brazilian pharmaceutical industry has a strong influence in the industrial 

economy, with a revenue of US$ 14.6 billions in 2007 (ABIQUIM, 2008). The current growth of 

the industry, after the shrinkage in the period of 1998 to 2003, was mainly determined by the 

devaluation the Brazilian currency Real, when compared to the US dollar (Romano, Pelajo, 

Silva, 2007; Capanema, 2006). 

It’s a highly fragmented industry, but with few firms, normally subsidiaries of 

international companies, responsible for the majority of the sales. Their local operations include 

production and distribution, totally dependent of imported raw materials and their R&D activities 

are normally performed abroad (Bastos, 2005). Despite its profitability, the sector in Brazil is 

highly regulated, with prices controlled by the government since 2001 and it is also highly taxed 

(Romano, Pelajo; Silva, 2007; Amaral). In 1999, the Brazilian government approved the Generic 

Law, that allowed companies to legally produce generic drugs (perfec copies of the patented 

ones) at a low cost, what demolished one of the main new entrant barriers to the sector. To 



mitigate the competition, many established companies developed their own generic medicines 

(Capanema, 2006). 

The Brazilian pharmaceutical supply chain is very complex. The focal companies are 

the laboratories, supplied by chemical and pharmachemical industries, packaging suppliers and 

also by other subsidiaries of the laboratories. The laboratories are responsible for the production 

of the medicines and distribution to wholesalers and large drugstore networks, cooperatives and 

public agencies. The product is then shipped to retailers, who sell the final products to the final 

customer. 

 

3. Methodology 

The objective of the current research was to better understand the demand management process 

and the synchronization of supply and demand in the pharmaceutical supply chain. Therefore, we 

adopted a descriptive case study research design (Yin, 1984; Meredith, 1998). In order to achieve 

robustness of the results, three different case studies were conducted, what allowed us to 

compare the data, and verify their main differences and similarities (Yin, 1984). 

Although the research aimed to verify the demand management and the 

synchronization of supply and demand in the whole supply chain, the laboratories were 

considered the unit of analysis of the current research, as they generate and receive information 

from all echelons of the supply chain. 

Quantitative data and interviews were used as main data sources. Data were collected 

from September 2007 to April 2008 in the three cases. Besides the supply chain department 

responsible in the focal companies, demand planners and purchasing people were also 

interviewed.  



The first set of interviews aimed to have an overview of the demand management 

process, identify the information available in each company and have a global picture of each 

supply chain. In a second stage, quantitative data were sent by the companies to the researchers 

for analysis. The last stage consisted of a feedback meeting with the team of each company 

separately to present the results.  

In each case, it was requested from the company to choose one product with 

representative sales, with high volume and relative stable demand. For a period of two years 

(2006 and 2007), each firm provided data of purchase orders and receipts from three different 

suppliers (one local packaging supplier, one subsidiary of the company supplier - intercompany 

and one international independent supplier), production data, inventory, delivery orders to 

distributors and delivery orders to retailers. 

 

3.1 Case description 

As mentioned before, the present research studied three different pharmaceutical supply chains, 

with the laboratory as the unit of analysis, as shown in Figure 1. A brief description of each case 

is given bellow: 

 

Case A: Pilot case 

Case A is an European firm that acquired its Brazilian operations in 2006. The former 

company had Brazilian operations since 1954. With one manufacturing site in the State of São 

Paulo, case A has a formal supply chain management structure, with direct report to the 

company’s president. According to the SCM director, this direct report allows the company to 



give more focus to its market. The SCM structure is composed by Purchasing area and Logistics 

area, responsible for the master planning.  

Case A was chosen as the pilot case due to its demand and inventory management 

process. The SCM department is linked to the Sales and to the Industrial area. They perform pre-

S&OP and S&OP meetings on a monthly basis and have set forecast accuracy goals by SKU. 

The firm has a 3PL, which is responsible for 100% of finished goods warehousing.  

 

FIGURE 1 – Structure of the supply chains studied 

 

78% of its sales are shipped to distributors (25 to 30 clients) and another 10% is 

shipped to big drugstore networks. Their direct customer service level is on average of 95% and 

the forecast accuracy is around 80%. As medicine prices are normally reviewed by the 

government in April, there are sales peaks between February and April. Negotiations with 

distributors are performed every month by the sales department and quantities are then informed 
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to the SCM department. Sales to distributors are concentrated in the third week of the month, but 

the sales department is working with their customers to anticipate sales. 

According to the laboratory, the bargaining power in the supply chain resides in the 

distributors. In order to reduce the influence of the distributor, case A was implementing, by the 

time of data collection, an internet relationship portal with retailers so that they could sell 

directly to the retailers, but using the distributor as logistics operator and keeping the tax benefit. 

Demand and inventory information are directly received from the distributors, but 

they also use IMS Health (former Genexis) and historical data as sources of information. By the 

time of the research, they were working with 111 inventory days (raw material and finished 

goods). Although they had set as target 40 days on average for distributor inventory, this is one 

internal goal, not shared with their distributors. 

There is no procedure to send a purchase forecast to its supplier. Purchases follow 

minimum order quantities and depend on prices discount. According to the responsible, “is better 

to throw inventory away than to buy smaller quantities.” 

 

Case B 

European pharmaceutical group, with 5.3% of global market share and 6.4% of 

Brazilian market, where it has one manufacturing site near the city of São Paulo. There is supply 

chain management department, which report to the Finance area, responsible for the link with the 

operations and administrative areas. As in case A, they have a 3PL, responsible for 100% of the 

finished goods warehousing. 

Their demand management process consists of analyzing the distributor and retailer 

demand data collected from three different sources: their distributors (according to the 



responsible, this source is not reliable due to in transit stock issues) and two information 

providers (IMS Health, former Genexis) and TIVIT. Company B forecasts its demand based on 

the final customer demand instead of the wholesalers’ demand, aiming to reduce the bull whip 

effect and improve its planning process. 

In this supply chain, retailers place and receive orders from distributors on a daily 

basis, with a small volume increase on Fridays. Orders are shipped weekly to distributors, with a 

concentration of orders on the last week of the month, due to prices negotiations. According to 

the responsible, the distributors wait until the end of the month to place orders, increasing their 

bargaining power. 

In the point of view of company B, power in the chain resides on distributors, due to 

the fiscal legislation. Because there is a total reduction cost to the final customer of 4% due to 

tax benefits, there is no advantage of reviewing the logistics flow and the necessity of the 

distributors have an impact on lead-time (longer lead-times) and on final customer prices. 

 

Case C 

Another European company, with presence in Brazil since 1956, also has 

manufacturing operations near the city of São Paulo. Different form case A and B, this company 

do not work with a 3PL and do not have a formal SCM structure. 

 The main contact in company C was the sales director, who did not have great 

understanding of the logistics concepts. There is no integration of the demand and supply 

information, with the commercial area responsible for the sales information and a procurement 

area responsible for the supplier data. By the time of the research, Company C has just 



implemented a new commercial procedure in order to reduce price discounts, standardize sales 

and reduce bargaining power of distributors. 

 

4. Data analysis 

As mentioned before, the current research aimed to analyze the bullwhip effect and the 

synchronization level in  the supply chain of each case, in order to compare results and identify 

the main differences and similarities in the Brazilian pharmaceutical industry. To measure the 

bullwhip effect, the data related to orders placed in each link of the chain was analyzed for a 

period of two years (2006 and 2007). The synchronization level of supply and demand was 

evaluated based on data of production, inventory and orders shipped to the distributors by each 

laboratory. The results for each case are discussed. 

 

Case A:  

Figure 2 shows the data collected to measure the bullwhip effect in case A. The 

retailers demand for the product is relatively stable, with data dispersion of 14% when compared 

to the mean (for this calculation, we use the coefficient of variation (CV) - standard deviation 

divided by the mean).  The analysis of the data suggested an outlier at the third month of year 1, 

as a result of price increase (controlled by the government). Elimination of the outlier resulted in 

a lower coefficient of variation (8%) as presented in Table 1. 

 
TABLE 1 – Statistical data for case A. 

 



FIGURE 2 – Bullwhip effect – case A 

 

As we move upstream in the supply chain, we can see that demand variability is 

amplified. Although the distributors demand for the period has an average similar to the average 

of the retailer demand, the dispersion of the data increased, resulting in a coefficient of variation 

higher than 20%. Also, from Figure 2, it was possible to identify a delay of demand of one 

month, meaning that the distributor reacts to retailers demand variation in the following month 

transferring its impacts to the laboratory. This demand behavior was expected as the interviewers 

mentioned that sales are concentrated on specific weeks of the month.  

Figure 2 also shows that there is no synchronization of the customers’ orders with the 

suppliers’ orders. There is no similarity between the curves and no pattern could be identified in 

the purchase orders. Purchase orders are placed based on multiple and minimum quantities, 

resulting in high coefficient of variations (Table 1). 

The evidences of a low level of internal synchronization can also be seen in Figure 3. 

Although the product demand at the customer level is stable, production and inventory data 

present higher dispersions (higher than 50%) and no pattern. 



 

FIGURE 3 – Internal synchronization – Case A 
 

Case B:  

As in case A, case B has a stable demand at the retailers (CV = 12%) and presents 

demand amplification when moving to distributors. According to the demand responsible at 

company B, this product works as a buffer and is used in negotiations to close sales goals, when 

another product is not supplied to distributors. 

 
TABLE 2 – Statistical data for case B. 

 

Also, there is no synchronization of demand and supply (see Figure 4). Purchases 

orders present huge dispersions compared to demand data (Table 2), with huge volumes received 

in some months and long period without any purchase. The company explained that the purchase 



patterns are due to volume consolidation for maritime freights (importation of raw materials) and 

necessity of the company to match the quantities to suppliers’ capacities. 

 

 
FIGURE 4 – Bullwhip effect – Case B 
 

Data analysis did not indicate internal synchronization as shown in Figure 5. 

According to the company, the problem results from batch production and shared equipments. 

Also production normally is anticipated in the last months of the year due to planned factory 

close in the months of December and January. 

 

 
FIGURE 5 – Synchronization level – Case B 
 



Case C: 

Company C presented a similar pattern to case A and case B (Figure 6). Although the 

retailer demand is relatively stable, with a CV of 9%, the amplification of demand is a result of 

the lack of synchronization within the supply chain. The new commercial procedure, 

implemented by the end of 2007, aiming to reduce prices discounts and payment days to 

distributors, had a positive effect on the distributors’ demand, as can be seen in Figure 6 and 

Table 3. 

 

 
TABLE 3 – Statistical data – Case C 
 

 
FIGURE 6 Bullwhip effect – Case C 
 

Once more, there is no evidence of synchronization between supply and demand. This 

was expected because the materials planning is heavily based on economic order quantities and 

influenced by the Anvisa (National Health Surveillance Agency) that regulates pharmaceutical 

products importations, according to the company materials planner. 



 
FIGURE 7 – Synchronization level – Case C 
 

Figure 7 illustrates the supply and demand synchronization at company C.  One 

unexpected finding was the improvement in production planning that is being held at this case 

since the beginning of 2007, with production behavior getting closer to demand data. This was 

surprising as there is no SCM department in the company. Inventory data is still far from control. 

 

5. Discussion 

Despite the importance of the demand management process to minimize operational costs, we 

could not identify in any of the cases studied, an effort of the company to avoid the bullwhip 

effect and to maximize the synchronization level between demand and supply, implementing any 

of the principles discussed in the literature review. The data showed that supply and demand 

processes are treated as two independent procedures.  



 
FIGURE 8 – Synchronization level Case C 
 

Although all three cases are concerned with the demand at the end of the supply 

chain, this information is not translated in better materials planning. The procurement politics are 

heavily influenced by multiple quantities and economical orders, but there is no alignment with 

the demand forecast, probably because the purchase costs are too much higher than the waste 

costs. 

Another interesting finding of the research is that there is no cooperation or 

information sharing in the supply chain. Cases 1 and 2 highlighted their internal inventory policy 

for the chain as a whole, but there is no goals sharing with distributor. The lack of cooperation 

among the supply chain members increase the uncertainty in the system as a whole and is a 

consequence of the absence of trust between the laboratories and their customers. The 

distributors are seen as the strongest echelon in the chain, with high bargaining power, but an 

important participant due to the tax benefits they can bring to the final customer. During the 

interviews, we could not identify in any of the three cases any intention of improving the 

relationship with the distributors. Additionally, the three companies are considering new 

possibilities to get new information and implement new process bypassing the distributors 

channel (e.g. the new internet relationship portal).  



Another interesting finding evidenced by the quantitative data is the impact of the 

government regulation on the demand management process in the industry. One example is the 

effect of the price increase on the demand. There is high sales concentration in the month that 

precedes the price increase with sales reduction in the following month (Figures 2, 4 and 6). The 

most important impact, however, resides in the complex Brazilian tax system, that fosters the 

presence of the distributors with high bargaining power. A third issue is related to the 

importation of raw materials. Because Anvisa requires that all pharmaceutical products need an 

import license and a product inspection can be required at the time of product clearance, the 

importation lead-time increases and the industry is forced to hold higher safety stocks in order to 

avoid problems due to strikes and clearance delays. 

 

6. Conclusions, limitations and future research opportunities 

Although supply chain management is a concern in the pharmaceutical industry evidenced by the 

well structured departments for its operation, the cases showed that, in practice, companies have 

not adopted its key concepts such as information sharing, collaboration and processes integration 

with the other members of the chain. The bullwhip effect is evident, and there is no 

synchronization of supply and demand in any of the studied cases. 

The research showed that tax policy and industry regulation are strong barriers that 

inhibit the implementation of key process to improve the operational performance, transforming 

demand management into a tracking sales tool only. 

The main limitation of the current research is that it analyzed the process from a firm 

perspective instead of analyzing the whole supply chain. The research allowed the understanding 

of the current stage of the demand management process implementation using the focal company 



perspective. Being a descriptive case study, the current research did not intend to explain why 

such aspects as lack of cooperation or process integration are not implemented in the three cases. 

A qualitative research, including other echelons of the chain is needed to allow a deep analysis of 

the phenomena. 

Although the demand management process assumes that the firm should adopt clear 

and proper procedures for different types of products (Croxton et al., 2002), the research results 

were limited to only one type of product. New researches should study the whole portfolio of the 

firms.  
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