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ABSTRACT 
 

Supply chain management (SCM) is often described as a philosophy focused on improved 

horizontal intra- and inter-organizational integration. The research literature theorizes that 

improved supply chain integration should result in enhanced supply chain processes, which 

should lead to superior supply chain performance. Sales and Operations Planning (S&OP) is a 

process that provides management with the ability to strategically direct its businesses to achieve 

competitive advantages by integrating customer-focused marketing plans for new and existing 

products with the management of the supply chain.  Additionally, horizontal mechanisms are 

frequently deployed within the S&OP process.  These mechanisms are defined as structural 

overlays (such as roles and groups) and non-structural devices (such as physical co-location) that 

are designed to facilitate intra- and inter-organizational collaboration and integration.  This study 

investigates the following horizontal mechanisms deployed within the S&OP process and 

examines their relationship to supply chain performance:  informal mechanisms, formal 

mechanisms, integrator roles, and network mechanisms.  The results show that the use of 

informal mechanisms to enhance collaboration and integration has the strongest relationship to 

supply chain performance, followed by formal mechanisms, integrator roles, and network 

mechanisms.  Using these results, the study discusses the implications of the findings and 

suggests several avenues for future research. 
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Introduction 

Many organizations are adopting a supply-chain management (SCM) approach to reduce 

costs, increase market share and sales, and build solid customer relations (Ferguson, 2000). SCM 

can be viewed as a philosophy based on the belief that each firm in the supply chain directly and 

indirectly affects the performance of all the other supply chain members, as well as ultimately, 

overall supply-chain performance (Cooper et al. 1997). The effective use of this philosophy 

requires that functional and supply-chain partner activities are aligned with company strategy 

and harmonized with organizational structure, processes, culture, incentives and people (Abell, 

1999).  In addition, the chain-wide deployment of SCM practices consistent with the above-

mentioned philosophy is needed to provide maximum benefit to its members. 

Sales and operations planning (S&OP) is a process that provides management with the ability 

to strategically direct its businesses to achieve a competitive advantage on a continuous basis by 

integrating customer-focused marketing plans for new and existing products with the 

management of the supply chain (APICS Dictionary, 2005, p. 103).  The process brings together 

all the plans for the business (sales, marketing, development, manufacturing, sourcing, and 

financial) into one integrated set of plans.  It is performed at least once a month and is reviewed 

by management at an aggregate (product family) level.  The process must reconcile all supply, 

demand, and new-product plans at both the detail and aggregate levels, and tie to the business 

plan.  It is the definitive statement of the company’s plans for the near to intermediate term 

covering a horizon sufficient to plan for resources and to support the annual business planning 

process.  Executed properly, the sales and operations planning process links the strategic plans 

for the business with its execution, and reviews performance measures for continuous 
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improvement.  Thus, the S&OP process provides a means for firms to achieve improved intra- 

and inter-organizational integration. 

A review of the supply-chain literature suggests that improved supply chain integration leads 

to enhanced overall supply chain performance.  However, there is a lack of empirical research 

clearly linking specific mechanisms for achieving supply-chain integration to performance.  In 

addition, although the literature provides numerous approaches for achieving integration within 

supply chains, the mechanisms necessary for facilitating these approaches are not clearly 

defined. 

Purpose 

The purpose of this study is to investigate the following horizontal mechanisms deployed 

within the S&OP process and to examine their relationship to supply chain performance:  

informal mechanisms, formal mechanisms, integrator roles, and network mechanisms.  The study 

uses data gathered in an earlier exploratory study that investigated the relationship between 

supply-chain management planning practices and supply chain performance (Lockamy 2004). 

The participants of this earlier study were selected from the membership list of the Supply Chain 

Council and represent fifty-five companies across several industries.  Contained in this paper is:  

(1) An introduction to supply chain management and the S&OP process; (2) A review of the 

supply chain integration literature; (3) S&OP and horizontal mechanisms construct development; 

(4) The research results; (5) Conclusions and implications; and (6) Directions for future research. 

Review of The Supply-Chain Integration Literature 
 

The need for improved intra- and inter-organizational integration is well documented in 

the management literature (Bryan and Joyce, 2005).  In addition, the supply-chain research 

literature provides significant insights on the benefits of intra- and inter-organizational 
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integration (Mehra, 2005).  These benefits included supply-chain cost reductions (Daniels, 1999) 

and enhancements in supply-chain performance in such areas as: product and market strategies 

(Narasimhan and Kim, 2002); operating performance (Armistead and Mapes, 1993); and cycle 

time performance (Jayaram et al, 2000).  Segars et al (2001) documented the use of supply-chain 

integration to improve process and business relationships at the Bose Corporation.  Additionally, 

Rivard-Royer et al (2002) cited the benefits of integration within a health care supply chain.  

Thus, the literature suggests that tangible benefits can be accrued via effective supply-chain 

integration, which includes increased competitiveness (Howgego, 2002). 

 The supply-chain research literature also includes a wide variety of approaches for 

achieving supply-chain integration.  These approaches include: intra- and inter-organizational 

coordination (Caputo and Mininno, 1996 and 1998; Ho et al,  2005); intra- and inter-

organizational collaboration (Morash and Clinton, 1998; McLaren et al, 2000; Ellinger, 2000; 

Chandra and Kumar, 2001; Petersen, Ragatz, and Monczka, 2005; Alt et al, 2005; Gimenez and 

Ventura, 2005); total quality management (Levy et al, 1995); enterprise resource planning 

systems (Tarn et al, 2002a and 2002b; Barki and Pinsonneault; 2005); enterprise management 

(Exon-Taylor, 1996; Braganza, 2002); inter-organizational information systems (Shah et al, 

2002; Sahin and Robinson, 2005; Sanders, 2005; Saeed et al, 2005); and the general application 

of information technology within supply chains (Levary, 2001; Nissen, 2001; Sharpiro, 2001; 

Narashimhan and Kim, 2001; Reyes et al, 2002; White et al,  2005).  In addition, the use of the 

Internet has been suggested as a means to achieve supply-chain integration (van Hoek, 2001; 

Stefanson, 2002; Frohlich and Westbrook, 2002; Frohlich, 2002; Johnson and Whang, 2002).  

Finally, Rudberg et al (2002) suggests the use of electronic markets to facilitate collaborative 
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supply-chain planning for achieving supply-chain integration.  These approaches can be viewed 

as horizontal mechanism designed to improve overall supply-chain performance. 

 There are numerous supply chain models (Clark et al, 2001; Min and Zhou, 2002; Li et al, 

2002), frameworks (Chui, 1995; Spens and Bask, 2002; Campbel and Sankaranl, 2005; van 

Donk and van er Vaart, 2005), and designs (Christopher and Towil, 2001) provided in the 

literature for achieving supply-chain integration.  However, such factors as the supply-chain 

power structure (Watson, 2001), intra- and inter-organizational relationships (Hingley, 2001), 

supply chain requirements (Anderson, 2000), risk sharing (Arcelus et al), and supply-chain 

strategy (Frohlich and Westbrook, 2001; Sadler and Sohal, 2005) can also influence the degree to 

which supply-chain integration can be achieved on both an intra- and inter-organizational level.  

Thus structural devices (such as well-defined roles and groups) as well as non-structural devices 

(such as physical co-location) may be required to address these factors for achieving effective 

supply-chain integration. 

 A review of this literature suggests the following conclusions.  First, the importance and 

necessity of supply-chain integration is well established in the literature and warrants continued 

research.  Second, although the literature provides a plethora of approaches for achieving 

integration within supply chains, the mechanisms necessary for facilitating these approaches are 

not clearly defined.  Finally, there is a lack of empirical research clearly linking specific 

mechanisms for achieving supply-chain integration to performance.  Thus, this study is an 

empirical investigation of the relationship between horizontal mechanisms used in the S&OP 

process to facilitate supply-chain integration and performance.  
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Construct Development 

Horizontal Mechanisms within S&OP 

 Supply Chain Management, along with the Sales and Operations Planning (S&OP) process, 

focuses on effective horizontal coordination across functions, geographies, divisions and supply 

chain partners. The APICS dictionary (APICS, 2005, p. 103) defines S&OP as:  

“A process to develop tactical plans that provides management the ability to 

strategically direct its businesses to achieve competitive advantage on a 

continuous basis by integrating customer-focused marketing plans for new and 

existing products with the management of the supply chain. The process brings 

together all the plans for the business (sales, marketing, development, 

manufacturing, sourcing, and financial) into one integrated set of plans. It is 

performed at least once a month and is reviewed by management at an aggregate 

(product family) level. The process must reconcile all supply, demand, and new-

product plans at both the detail and aggregate levels and tie to the business plan. It 

is the definitive statement of the company’s plans for the near to intermediate 

term covering a horizon sufficient to plan for resources and support the annual 

business planning process. Executed properly, the sales and operation planning 

process links the strategic plans for the business with its execution and reviews 

performance measures for continuous improvement.” 

 Since S&OP is a process that focuses on horizontal coordination to improve supply chain 

performance, horizontal mechanisms are frequently deployed as a key process component.  

These are defined as structural overlays (such as roles and groups) and non-structural devices 
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(such as physical co-location) that are designed to facilitate cross-unit collaboration (Brown 

1999).  Galbraith (1994) defines these mechanisms as consisting of:  

1. Integrator roles 

2. Informal organizations 

3. Formal groups 

4. Network building practices. 

Integrator Roles 

 Integrator roles are the basic building blocks of SCM.  Assigning “process” ownership 

(authority and accountability) for the basic supply chain processes of Plan, Source, Make, 

Deliver, and Return sets the foundation for supply chain integration.  The people that fill these 

roles generally come from functional departments and are given expanded responsibilities for the 

supply chain process.  This causes them to manage outside of their functional boundaries.  Often 

a senior supply chain process owner is given overall responsibility for the supply chain. Very 

often, this responsibility is given to either the vice president of operations, procurement or 

marketing, depending upon the supply chain dynamics. 

Informal Organizations 

 As the process owners are assigned, this defines an informal team with a common overall 

purpose of improving supply chain performance.  The formation of this team is informal and can 

be done through periodic meetings (i.e., S&OP decision meetings), co-location and information 

technology (i.e., a common S&OP spreadsheet and database).  All of these mechanisms stimulate 

informal, voluntary cooperation between the process owners.  This can be within the supply 

chain as well as between the supply chains of a company.  
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Formal Groups 

 In order to realize a high level of integration, some level of formalization of the horizontal 

SCM organization must occur.  The S&OP leadership team, lead by the senior process owner, is 

formally chartered and formed with specific goals, objectives, resources, performance measures 

and compensation plans. Authority for staffing the S&OP process teams is moved from the 

functional areas to the SCM team, with the advice and consent of the functions (but not veto 

power).  Integrating information technology becomes a critical investment at this stage.  SC 

performance systems, analytical tools, network configuration tools all are key enablers of this 

group’s effectiveness. 

Network Building Practices 

 The building of the S&OP network is done through events designed to build relationships and 

communication channels.  Formal arrangements often follow with the appointment of integrator 

roles (i.e., relationship managers or boundary spanners if internal) whose jobs are to connect and 

coordinate with each other.  From an external perspective, strategic partners are often selected 

for key product supply areas, and deep connections are built such as supplier and employees 

participating in S&OP processes and meetings, shared information technology systems, and the 

two-way sharing of  information.  As the S&OP process matures, the network becomes the 

organization, and company boundaries blur and become very porous. 

Measures 

 Measures for the four horizontal mechanism constructs identified as being deployed within 

S&OP were developed using the base survey from the earlier research.  A literature review, 

along with discussions and interviews with supply chain experts and practitioners was used as 
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the basis for developing survey questions used in this earlier research. The questions focused on 

seven key supply-chain management planning decision categories: operations strategy planning, 

demand management, production planning and scheduling, procurement, promise delivery, 

balancing change, and distribution management. 

 The base survey asked respondents to provide their opinion concerning “what is done, how 

often, who does it and how it is done” in their supply chain and used a 5-item Likert scale 

measuring the frequency of the practices consisting of:  1 – never or does not exist; 2 – 

sometimes; 3 – frequently; 4 – mostly; and 5 – always or definitely exists.   

 In order to develop the final measures thought to represent the horizontal mechanism 

constructs within S&OP, questions were selected from the base survey and tested with SCM 

experts for face validity.  Adjustments were made and a final list of measures for each construct 

was developed and is contained in Appendix A. 

 The measure of supply chain performance used in the earlier survey was a self-assessed 

performance rating reflecting the survey respondent’s view of their supply chain management 

performance. The specific measure for supply chain performance used in the earlier survey was:  

“Overall, this decision process area performs very well.”  The participants were asked to either 

agree or disagree with the item statement using a five-point Likert scale (1=strongly disagree; 

5=strongly agree).  This question was asked for each area of the supply chain as defined by the 

Supply Chain Council.  These are Plan, Source, Make and Deliver.  The study was conducted 

prior to the inclusion of the Return area by the Supply Chain Council. 

Research Results 

 In the earlier study that generated the data used in this research, the study participants who 

were asked to complete the survey were selected from the “user” or practitioner portion of the 
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membership list of the Supply Chain Council. This represented members whose firms supplied a 

product, rather than a service, and were thought to be generally representative of supply chain 

practitioners rather than consultants.  This list consisted of 523 individuals and 90 firms. In 

conducting the earlier research, the complete survey instrument was mailed to all individuals on 

the list. Of the 523 surveys distributed, 28 were returned due inaccurate addresses.  Fifty-five 

usable surveys were returned for a response rate of 10.5%.  The sample profile of the final data 

set used in this research is provided in Tables 1, 2 and 3.   

Table 1 
Sample profile 
Industry description Number of 

responses 
Response 

percentages 
Electronics 6          10.9 
Transportation 2 3.6 
Industrial Products 2 3.6 
Food & Beverage/CPG 8          14.5 
Aerospace & Defense 2 3.6 
Chemicals 4 7.3 
Apparel 1 1.8 
Utilities           10          18.2 
Pharmaceuticals/Medical 3 5.5
Mills 0 0.0 
Semiconductors 1 1.8 
Other           16          29.1 
 
Total 

 
55 

 
100%  

Table 2 
Respondent profile by position 
Respondent position Number of responses Response percentages 
Senior Leadership/Executive 19 38.0 
Senior Manager 10 20.0 
Manager 17 34.0 
Individual Contributor  4   8.0 
 
Total 

 
50 

 
100% 
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Table 3 
Respondent profile by function 
Respondent function Number of responses Response percentages 
Sales 1 2.0 
Information Systems 3 5.9 
Planning and Scheduling 8               15.7 
Marketing 0 0.0 
Manufacturing 4 7.8 
Engineering 0 0.0 
Finance 0 0.0 
Distribution 4 7.8 
Purchasing 9               17.7 
Other                22               43.1 
 
Total 

 
51 100%

In conducting this research study, the specific measures identified as relating to the horizontal 

mechanisms in S&OP were extracted from the overall data set. Construct variables were 

developed by summing the results for all questions related to that construct (see Appendix A for 

the individual measures within each construct). This became the independent variable to be used 

in the regression analysis.  Coefficient alphas were run on each set of measures and are also 

contained in Appendix A.  Coefficient alpha measures the internal consistency of a set of items 

and were partly used to assess the quality of the instrument.  A low coefficient alpha indicates 

that the sample of items performs poorly in capturing the construct and a large alpha indicates 

that the test correlates well with true scores. A minimum acceptable criterion of 0.7 was used for 

this analysis (Churchill 1979).  All were above 0.7 except the informal organization measures, 

which were 0.46.  Attempts were made to improve this value but the measures used were the 

only measures in the data set that seemed to represent the construct and this was the largest 

coefficient that could be achieved.  Since these measures had a strong face validity with supply 

chain experts, it was decided to use the measures identified.  The dependent variable in each case 
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was the sum of the self-assessed performance ratings reflecting the survey respondent’s view of 

their supply chain management performance. 

Single variable linear regression analysis was used to test the hypothesized relationships 

between each horizontal mechanism construct identified as in use within S&OP and the self-

assessed performance rating. The results of the regression analysis for each of the four horizontal 

mechanism types are illustrated in Figure 1 and contained in Appendix A.  Since each regression 

model contains only one independent variable, these models are equivalent to bivariate 

correlations.  
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Figure 1. Regression Results – Horizontal Mechanism v. Performance 
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 All regression results show a statistically significant relationship (95% confidence or greater) 

between the horizontal mechanism constructs and performance.  Surprisingly, informal 

mechanisms had the largest regression coefficient (0.5054) followed by formal mechanisms 

(0.4402), then integrator roles (0.3285) and finally network mechanisms (0.2442). 

Conclusions and Implications 

 From the literature review it is apparent that the implementation of a Sales and Operations 

Planning process can be accomplished in a variety of ways.  The process and techniques 

themselves do not necessarily require horizontal (intra- and inter-organizational) integration. The 

joint plans and decision meetings required by the S&OP process can be developed without the 

cross-functional cooperation implied by the activity.  However, the results of this study strongly 

suggest that organizations can enhance their S&OP processes by deploying horizontal 

mechanisms that are designed to facilitate intra- and inter-organizational collaboration and 

integration.   

 The horizontal mechanisms highlighted as significant in this study that were no surprise were 

the formation of integrating roles and a formal organization, both fundamental to implementing 

S&OP.  What was a surprise though was the strong regression coefficient for the informal 

organization mechanism, essentially cross-functional collaboration. This indicates that the “soft” 

elements associated with an S&OP process can have a significant impact on overall performance.  

Collaboration consists of attitudes as much as behaviors. Thus, how something is done is as 

important as what is done. For example, S&OP cross-functional meetings can occur on a regular 

basis, but their effectiveness can be dramatically reduced without true collaboration. 

 The network building practices were also shown to improve performance.  The research 

findings suggest that the more the S&OP process extends outward beyond company boundaries, 
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the better the overall performance.  Thus, the performance of a company’s supply chain can 

improve by integrating suppliers and customers into the S&OP process.  This can be 

accomplished through the inclusion of suppliers and customers in informal organizations, formal 

groups, and network building practices. 

Future Research 

 This study introduced the concept of horizontal mechanisms as a method for improving 

supply chain performance through improved intra and inter-organizational integration. The set of 

measures constructed from the existing data may have limited their effectiveness in representing 

the constructs.  Specifically, the informal organization measures, with the low coefficient alpha, 

can be improved.  Collaboration, suggested here as representing the informal organization 

construct, is a complex concept.  In order to expand the usefulness of this concept as applied to 

S&OP, new measures for the informal organization construct should be developed, validated and 

tested.  A new data set should be constructed using these new measures, and future researchers 

should validate the results suggested by this study.   This could result in the development of a 

prescriptive model that can assist practitioners in implementing an effective S&OP process for 

improved supply chain performance. 
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Appendix A 
Survey Questions Relating to Horizontal Mechanism Constructs 

 
Table A.1 Integrating Role Measures (Alpha - 0.7460, RSq - 0.3285) 
 
D2 Do you have a Promise Delivery (order commitment) "process owner"?  
D20 Is a Distribution Management process owner identified? 
M3 Do you have someone who "owns" the process?  
P24  Is there an owner for the demand management process? 
P5  Is there an owner for the supply chain planning process? 
S4  Is a "process owner" identified? 

Table A.2 Formal Group Measures (Alpha 0.7961, RSq - 0.4402) 
 

D16 
Is your order commitment process integrated with your other supply chain 
decision processes?  

D26 

 Is the Distribution Management process integrated with the other supply chain 
decision processes (production planning and scheduling, demand 
management, etc)? 

M2 Are your planning processes integrated and coordinated across divisions?  
M8 Is shop floor scheduling integrated with the overall scheduling process?  
P1 Do you have an operations strategy planning team designated? 

P12 
Is the team involved in the selection of supply chain management team 
members? 

P2 Does this team have formal meetings? 

P3 
Are the major Supply Chain functions (Sales, Marketing, Manufacturing, 
Logistics, etc) represented on this team? 

P30 Are your demand management and production planning processes integrated?
S12  Is there a procurement process team designated?  
S13 Does this team meet on a regular basis?  

Table A.3 Informal Organization Measures (Alpha 0.4600, RSq - 0.5054) 
 

D13 
Do the sales, manufacturing, distribution and planning organizations 
collaborate  in the order commitment process?   

M12
Do the sales, manufacturing, and distribution organizations collaborate in the 
planning and scheduling process? 

S14 
Do other functions (manufacturing, sales, etc) work closely with the 
procurement process team members?  
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Table A.4 Network Building Measures (Alpha 0.8195, RSq - 0.2442) 
 

D27 
Does each node in the distribution network have inventory measures and 
controls?  

M13 Is your customer's planning and scheduling information included in yours?  
P15 Does this team participate in customer and supplier relationships? 
P9 Does the team have supply chain performance measures established? 
S10 Do you "collaborate" with your suppliers to develop a plan?  
S11 Do you measure and feedback supplier performance?  

S3 
Are the supplier inter-relationships (variability, metrics) understood and 
documented?  

S5 Do you have strategic suppliers for all products and services?  
S6 Do suppliers manage "your" inventory of supplies?  
S7 Do you have electronic ordering capabilities with your suppliers?  
S8 Do you share planning and scheduling information with suppliers?  
S9 Do key suppliers have employees on your site(s)?  
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