
1 

 

Towards a Dynamic Balanced Scorecard Model for Humanitarian Relief 

Organizations’ Performance Management 

 

Abstract 

 

Purpose 

In recent years, the Balanced Scorecard (BSC) has received considerable interest among 

practitioners for managing their organization’s performance. Unfortunately existing BSC 

frameworks, particularly for humanitarian supply chains, lack causal relationships among 

performance indicators, actions, and outcomes. They are not able to provide a dynamic 

perspective of the organization with factors that drive the organization’s behavior towards its 

mission. Lack of conceptual references seems to hinder the development of a performance 

measurement system towards this direction. 

Design/methodology/approach  

We formulate the interdependencies among KPIs in terms of cause-and-effect relationships 

based on published case studies reported in international journals from 1996 to 2017. 

Findings  

This paper aims to identify the conceptual interdependencies among key performance 

indicators (KPIs) and represent them in the form of a conceptual model. 

Research limitations/implications 

The study is solely based on relevant existing literature. Therefore further practical research 

is needed to validate the interdependencies of performance indicators. 

Practical implications 

The proposed conceptual model provides the structure of a Dynamic Balanced Scorecard 

(DBSC) in the humanitarian supply chain and should serve as a starting reference for the 

development of a practical DBSC model. The conceptual framework proposed in this paper 

aims to facilitate further research in developing a DBSC for humanitarian organizations. 

Originality/value 

Existing BSC frameworks do not provide a dynamic perspective of the organization. The 

proposed conceptual framework is a useful reference for further work in developing a DBSC 

for humanitarian organizations. 

 

Keywords: Performance measurement, Dynamic Balanced Scorecard, Key Performance 

Indicator, System Dynamics,  
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1. Introduction 

Over the last decade, efficient supply chain operations have become evident in humanitarian 

organizations (HOs). This is attributed to an increase of natural disasters (United Nations, 

2011), coupled with declining financial support from governments, and increasing 

competition for scarce donations (Reyes and Meade, 2006; Santarelli et al., 2015). Measuring 

organization’s performance is critical for improving operations (Kaplan, 1990). This is also 

true for HOs. However, HOs are facing challenges in developing suitable performance 

measures. According to Blecken (2010), more than half of HOs (55%) did not monitor their 

performance. Only 20% of them measured their performance consistently and 25% just 

implemented a few measures. Common reasons for this limited practice were lack of data, 

complexity of field operations, high levels of decentralization and limited information 

technology capacity and infrastructure (Davidson, 2006; Jahre and Heigh, 2008; Blecken et 

al., 2009; Van der Laan et al., 2009a; Tatham and Hughes, 2011; Widera and Hellingrath, 

2011; Abidi et al., 2014; Kunz et al., 2015). HOs are in need of conceptual and empirically 

tested performance measurement systems, as highlighted in past research publications (Van 

Wassenhove, 2006; Abidi et al., 2014; Abidi and Scholten, 2015). 

There have been some broad investigations on performance measurement in the 

humanitarian supply chain (Beamon and Balcik, 2008; Abidi and Scholten, 2015; D'Haene et 

al., 2015; Santarelli et al., 2015; Acimovic and Goentzel, 2016). Scholars have developed 

measures and performance measurement frameworks for the humanitarian supply chain. To 

this end, a few scholars have developed performance measurement frameworks based on the 

Supply Chain Operations Reference (SCOR) model (Blecken, 2010; Bölsche, 2012; Lu et al., 

2016). However, the SCOR model has been criticized for being difficult to be implemented in 

the humanitarian setting due to its complexity (Davidson, 2006). Limited studies have also 

focused on Balanced Scorecard (BSC) applications in the humanitarian supply chain. BSC is 

a performance measurement system for both commercial and nonprofit organizations. BSC 

moves beyond financial measures and incorporated non-financial metrics in the performance 

evaluation process. It helps organizations to translate their vision and strategy into action 

(Kaplan and Norton, 1992). It can be particularly valuable for performance measurement in 

the humanitarian supply chain which is prone to conflicting social, economic and 

environmental objectives. The necessity for the development of a BSC in the humanitarian 

supply chain has been highlighted by De Leeuw (2010) and Santarelli et al. (2015). De 

Leeuw (2010) suggested the integration of system dynamics with a “strategy map” to achieve 

better design of performance measurement systems. A strategy map is a visual representation 

of cause-and-effect relationships among an organization’s strategic objectives in the BSC. It 

aims to link the tangible and intangible organizational assets to shareholder values through 

four interrelated BSC perspectives (Kaplan and Norton, 2000). Santarelli et al. (2015) 

provided a list of key performance indicators (KPIs) for the operational performance of HOs 

and suggested the application of a BSC to better monitor and control HOs’ operations. 

Schiffling and Piecyk (2014) developed a BSC framework, focusing on the needs and 

expectations of the stakeholders of HOs. 

Existing performance measurement frameworks in humanitarian supply chains are based on 

the traditional BSC and suffer from the same deficiencies that Nørreklit (2000, 2003) 

recognized in commercial supply chains: (i) unidirectional view of cause-and-effect 
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relationships between indicators in the strategy map (Nørreklit, 2000; Barnabè and Busco, 

2012), (ii) lack of clear formalization of time delay between leading and lagging indicators 

(Sloper et al., 1999; Linard and Dvorsky, 2001; Barnabè and Busco, 2012), and (iii) limited 

support for a rigorous mechanism for validation and scenario analysis of KPIs’ relationships, 

assumptions, parameter choices and strategy development in BSC (Bianchi and 

Montemaggiore, 2008; Barnabè, 2011; Barnabè and Busco, 2012). These limitations 

compromise the accuracy of the BSC framework, degrade the alignment between strategic 

objectives (Nørreklit, 2000, 2003; Akkermans and van Oorschot, 2005), and impede its 

successful implementation (Othman, 2006). 

One possible solution approach to overcome these deficiencies is to integrate dynamic 

attributes from the domain of system dynamics’ into the BSC, which leads to a “dynamic” 

balanced scorecard. System dynamics concepts (i.e., causal loop diagrams, time delays, stock 

and flow models) can enrich the existing BSCs. Earlier studies have confirmed that a system 

dynamics-based BSC model foster a shared view of the relevant system among stakeholders 

(Akkermans and van Oorschot, 2005; Bianchi and Montemaggiore, 2008; Bianchi and 

Rivenbark, 2014). This implication is particularly relevant to the humanitarian supply chain 

since relief operations are influenced by a plethora of uncoordinated stakeholders with 

conflicting goals. In this context, system dynamics can help to engaging stakeholders in the 

BSC design process. Schiffling and Piecyk (2014) have remarked that “performance 

measurement (in humanitarian logistics) becomes difficult, as various stakeholder groups 

define performance in different ways.” A system dynamics-based BSC helps to include a 

wider range of stakeholders’ and their rivals’ policies in the BSC design process (Warren, 

2002; Bianchi and Montemaggiore, 2008). System dynamics allows capturing the 

stakeholders’ mental models and implement these mental models into a dynamic BSC 

framework. Besiou et al. (2011) highlighted that system dynamics can capture the complexity 

of humanitarian systems, and can help humanitarian decision makers to predict the effect of 

their decisions on the system performance over time. Furthermore, system dynamics’ 

principles help to better link the strategic decisions to the operational-level activities, 

allowing managers to see the effect of a chosen policy at the operational level. This permits a 

BSC to translate strategies into operational terms, leading to a greater alignment between 

processes, services, competencies and units of an organization. 

Towards this end, this paper proposes a conceptual framework for the development of a 

Dynamic Balanced Scorecard (DBSC) for HOs, with a focus on cause-and-effect 

relationships among KPIs of the humanitarian supply chain. To achieve this goal, we 

investigate the following research questions: 

RQ1: What are the most relevant KPIs for the humanitarian supply chain pertaining to 

the four perspectives of BSC?  

RQ2: What are the key linkages between these KPIs and their related performance 

drivers? 

Through an extensive literature review, we identify a list of KPIs that have been proposed 

for the humanitarian supply chain and categorize them into the four perspectives of BSC, 

namely (i) beneficiaries and donors, (ii) internal processes, (iii) learning and innovation, and 

(iv) financial. Next, we propose a model that integrated causal relationships for the KPIs. 



4 

 

Thus this paper seeks to provide a conceptual contribution to the field of performance 

measurement in the humanitarian supply chain. It is intended to be an initial step towards the 

development of a DBSC. It is important to note that the development of a full DBSC model 

requires a long development process which is beyond the scope of this paper. Moreover, 

additional barriers such as the complexity of data collection and analysis are not discussed in 

this paper and would need to be addressed in a follow-up study. 

The remainder of this paper is structured as follows: in Section 2, we discuss the literature 

on BSC and related performance measures in the humanitarian supply chain. In Section 3, we 

present the methodology for developing the DBSC. In Section 4, we discuss the phases to 

develop a conceptual DBSC. In Section 5, we describe the conceptual design of the DBSC 

and interdependencies of indicators. In Section 6, we present the implications of our research 

and future work. Section 7 concludes the paper. 

2. A review on BSC and related performance measures in the humanitarian supply 

chain  

This section identifies KPIs of the humanitarian supply chain that have been proposed in the 

literature. We identified relevant papers through a search with the keywords “Performance 

indicators in humanitarian supply chain” OR “KPIs” OR “indicators in humanitarian 

logistics” in the following databases: Science Direct, Springer, Emerald, Wiley Interscience, 

Scopus, Inderscience, and Google scholar. Relevant papers and case studies published in 

international journals from 1996 to 2017 were reviewed. 

2.1 BSC in the humanitarian supply chain 

The BSC is a well-established performance measurement system that measures the 

performance of organizations across four distinct perspectives: (1) financial, (2) customer, (3) 

internal business processes, and (4) innovation and learning (Kaplan and Norton, 1992). Each 

BSC perspective includes a number of leading and lagging indicators. The lagging indicators 

are outcome measures and they demonstrate the results of a strategy whereas the leading 

indicators are driver measures that indicate incremental changes that will affect the outcome 

measures. BSC integrates financial and non-financial indicators and therefore delivers a 

balanced performance measurement system. It helps managers to have detailed information 

about the performance of an organization rather than relying on financial measures alone. It 

ties the long-term strategic goals with short-term actions and it is one of the most prominent 

concepts in performance management and measurement (Marr and Schiuma, 2003). Since its 

initial introduction, BSC has undergone incremental improvements. Kaplan and Norton 

(2000) have introduced the concept of Strategy Map as a visual framework of causal 

relationships between strategic objectives within the four BSC perspectives. The strategy map 

provides a useful illustration of strategic linkages by depicting the causal links between KPIs 

in a visual framework. It enables managers to understand changes that lead to desired 

organizational outcomes (Perkins et al., 2014) and supports effective implementation of BSC 

in organizations (Othman, 2006). 

Despite its broad acceptance among academics, there have been criticisms on the BSC 

conceptual and structural design. Several scholars have remarked that the traditional BSC is a 
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static approach and the causality in BSC is unclear and not rigorously expounded (Sloper et 

al., 1999; Nørreklit, 2000; Linard and Dvorsky, 2001; Bianchi and Montemaggiore, 2008; 

Barnabè and Busco, 2012). 

BSC was initially developed in profit-oriented organizations. However, nonprofit 

organizations have also started adopting BSC as a tool to measure and improve their 

performance (Kaplan, 2001). A number of studies have focused on the application of BSC to 

the humanitarian supply chain context (Davidson, 2006; Schulz and Heigh, 2009; De Leeuw, 

2010; Schiffling and Piecyk, 2014; Widera and Hellingrath, 2016).The framework developed 

by Davidson (2006) was one of the first attempts to develop a scorecard to measure the 

performance of the logistics unit in a HO. It includes four indicators; appeal coverage (fill 

rate), donation-to-delivery time, financial efficiency, and assessment accuracy. De Leeuw 

(2010) proposed a BSC reference strategy map for HOs. Schiffling and Piecyk (2014) 

developed a customer-centric approach for developing a BSC using stakeholder theory. They 

highlighted beneficiaries and donors as the most important customer group in HOs. Abidi and 

Scholten (2015) evaluated the applicability of several performance measurement systems in 

the humanitarian supply chain and concluded that BSC holds the potential for adoption in the 

humanitarian supply chain management context. Widera and Hellingrath (2016) developed an 

IT-supported BSC that supports HOs in performance evaluation. The following subsections 

review and categorize the KPIs for the humanitarian supply chain based on the four BSC 

perspectives, namely; beneficiaries and donors, internal processes, financial, and learning and 

innovation. 

2.1.1 Performance measures for the beneficiaries and donors perspective 

The customer perspective covers aspects of two distinctive customer groups in the 

humanitarian supply chain, namely beneficiaries and donors. It is important to include both in 

the customer group of the humanitarian supply chain in order to provide a reasonable means 

for performance measurement (De Leeuw, 2010; Schiffling and Piecyk, 2014). Table 1 lists 

the performance measures related to this perspective which are derived from various 

published literature. Beneficiaries are concerned about the speed and quality of relief that can 

be fulfilled by an efficient and effective humanitarian supply chain operations (Schiffling and 

Piecyk, 2014). 

The donors’ expectations are similar to the customers’ expectations in the business supply 

chains: an efficient and effective supply chain that delivers maximum output for the 

customers’ money. Donors are concerned with maximizing the impact of their funding and 

how well the organizations utilize their donations. According to Tomasini et al. (2010), this is 

mainly judged by evaluating the overhead costs (i.e., the percentage of administration costs). 

Although overhead cost gives an indication about the amount of money that is directly 

devoted to the beneficiaries, it does not show how efficiently the money is used (Tomasini et 

al., 2010). The consequence is that HOs try to avoid overhead costs by cutting employees’ 

training costs or investments in preparedness activities (Tomasini et al., 2010). 
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Table 1. Performance measures for the beneficiaries and donors perspective 

Beneficiaries and donors perspectives Indicators 

Beneficiaries’   

Concern 

Speed Speed of delivery (Van Wassenhove, 2006; Tomasini 

and Van Wassenhove, 2009) 

Delivery date reliability (Santarelli et al., 2015) 

Quality Quality and availability of goods and services which are 

relevant to the needs (Schiffling and Piecyk, 2014) 

Donors’ 

Concern  

HO’s Mission  Number of beneficiaries helped (Santarelli et al., 2015) 

Donations HO reputation (Hunt and Morgan, 1995; Sarstedt and 

Schloderer, 2009; De Leeuw, 2010) 

Feedback On time reporting to donors (Schulz and Heigh, 2009) 

Donors’ auditing (Santarelli et al., 2015) 

2.1.2 Performance measures for the internal processes perspective 

According to Kaplan and Norton (1992), performance indicators related to the internal 

processes perspective must be oriented towards fulfilling the customers’ expectations. 

Performance measures relevant to the beneficiaries’ and donors’ expectations can only be 

achieved by efficient and effective logistics operations, since logistics is the core operation 

of HOs (Abidi et al., 2014). Performance measures of the internal processes perspective 

should be aligned with the beneficiaries’ and donors’ expectations since they constitute the 

key customer group in the humanitarian supply chain. Table 2 classifies the performance 

measures for the internal processes perspective, into three categories; (1) Delivery time and 

accuracy, (2) Sourcing, and (3) Resource utilization and efficiency. 

Delivery time is a critical factor in the humanitarian supply chain, especially when 

responding to emergencies (Berenguer, 2016). The first 72 hours after a disaster are the most 

critical hours where needs assessment is performed and resources are mobilized. Since the 

speed of HOs’ operations is critical for beneficiaries’ survival, lead-time reduction becomes 

fundamental (Tomasini and Van Wassenhove, 2009). 

Delivery accuracy is another important part of HOs’ internal operations that helps 

logisticians to better plan for resource mobilization. An accurate and reliable needs 

assessment provides a clear snapshot of affected areas in terms of needs and requirements of 

the beneficiaries. It also enhances the agility of the humanitarian supply chain by being 

responsive to the beneficiaries’ needs (Oloruntoba and Gray, 2006). Therefore, an accurate 

needs assessment followed by an accurate delivery of relief items is critically important for 

the success of relief operations. This relies on the availability of information sharing 

infrastructure (Zhang et al., 2002; Darcy and Hofmann, 2003) and the level of training of 

employees who collect needs assessment information (Gerdin et al., 2014). 

Donor management activities (providing feedback to donors in terms of statistics, pictures, 

and testimonials) is critically important for HOs to ensure a steady flow of funding for 

sustainable operations and an increased amount of donations (Sargeant et al., 2006). 
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Inventory and fleet management is another central component of HOs’ internal operations. 

Performance indicators in this category are related to the efficiency and effectiveness of 

logistics operations. Beamon and Balcik (2008) and Abidi et al. (2014) provided a 

comprehensive review of these measures. 

Human resources are critically important to respond quickly to the beneficiaries’ needs. 

However, a common problem in the humanitarian supply chain is high staff turnover, lack of 

trained staff, and strong reliance on volunteers (Tomasini and Van Wassenhove, 2009; Dubey 

et al., 2016). Performance indicators in this category are related to the adequate training and 

skills of staff and volunteers for effective provision of aid to the beneficiaries (Santarelli et 

al., 2015). 

Utilization of IT software in HOs generates visibility in the pipeline and enhances the 

required response by knowing the status of resources mobilized as well as those resources 

that are missing (Tomasini and Van Wassenhove, 2009; Kovács and Spens, 2011). Examples 

of such systems are HELIOS developed by Fritz Institute (2008), SUMA developed by Pan 

American Health Organization (PAHO), and SAHANA developed by members of the Sri 

Lankan IT community. Furthermore, the utilization of IT software enhances coordination’s 

effort among multiple organizations involved in response operations (Careem et al., 2006; 

Currion et al., 2007). 

 

Table 2. Performance measures for the internal processes perspective 

Internal processes 

perspective 

Indicators 

Delivery 

time and 

accuracy 

Response 

time 

Average and minimum response time (Beamon and Balcik, 2008) 

Goods-to-delivery time (Santarelli et al., 2015) 

Average number of days that material is unable to be supplied (De 

Leeuw, 2016) 

Demand 

assessment 

Needs assessment accuracy (Davidson, 2006; Blecken et al., 

2009) 

Satisfied and non-satisfied demand (Qiang and Nagurney, 2012; 

Kunz et al., 2014) 

Sourcing 
Donor 

management 

Raising the interests of key stakeholders (Moe et al., 2007) 

On time reporting to donors on usage and impact of their funds 

(Schulz and Heigh, 2009) 

Resource 

utilization 

and 

efficiency 

Inventory 

resources 

Degree of warehouse and fleet utilization (Blecken et al., 2009) 

Percentage of prepositioned goods (Santarelli et al., 2015) 

Available stock capacity to supply (Beamon and Balcik, 2008; 

Schulz and Heigh, 2009) 

Relief stock turnover rate (Schulz and Heigh, 2009; Van der Laan 

et al., 2009a) 

Order fulfillment rate and cycle time (Blecken et al., 2009) 

Target fill rate achievement (Beamon and Balcik, 2008; Van der 
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Laan et al., 2009a; Kunz et al., 2014) 

Mix of different types of supplies that the relief chain can provide 

in a specified time period (Beamon and Balcik, 2008) 

Human 

resources 

Number of trained relief workers (national and international staff) 

(Santarelli et al., 2015) 

Percentage of people engaged in dispensing aid (Santarelli et al., 

2015) 

IT resources 

Procurement transactions using humanitarian logistics software 

(Schulz and Heigh, 2009) 

Percentage of vehicles managed with fleet management software 

(Schulz and Heigh, 2009) 

 

2.1.3 Performance measures for the financial perspective 

The financial perspective focuses on the management of cost, budgeting and fund 

management as summarized in Table 3. This perspective has similarities with the financial 

perspective in the business supply chains, especially for the transportation and inventory 

costs, which constitute the major cost in HOs (Beamon and Balcik, 2008; Pedraza-Martinez 

and Van Wassenhove, 2013). HOs differ from business supply chains which emphasize on 

increasing shareholder value by strategies that increase revenue. In contrast, HOs focus more 

on the speed of response and the productivity of operations to use donations effectively and 

efficiently to meet the needs of beneficiaries (Kaplan and Norton, 2000; Tomasini and Van 

Wassenhove, 2009). 

Fund management activities and relationships with donors play an enabling role for HOs’ 

survival (Kaplan, 2001). Since donors expect transparency and appropriate budgeting to 

monitor the use of their funding, close interaction with donors and reporting of financial 

performance are essential for satisfying the donors’ scrutiny and HOs’ survival (De Leeuw, 

2010). This enables a steady provision of donations. 

Table 3. Performance measures for the financial perspective 

Financial 

perspective 

Indicators 

Cost 

management 

Total cost of distribution (Beamon and Balcik, 2008; Santarelli et al., 

2015) 

Transportation and warehousing costs (Santarelli et al., 2015) 

Overhead cost (Beamon and Balcik, 2008) 

Budgeting Deviation from project budget (Van Wassenhove, 2006; Schulz and 

Heigh, 2009) 

Percentage of unused stocks at end of project (Santarelli et al., 2015; De 

Leeuw, 2016) 
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Fund 

management 

Amount of sufficient and timely fund received from institutional and 

private donors (Van Wassenhove, 2006; Beamon and Balcik, 2008; 

Oloruntoba and Gray, 2009; Schiffling and Piecyk, 2014; Santarelli et al., 

2015) 

Level of fundraising (income generation) and development resources 

(Medina-Borja and Triantis, 2006) 

2.1.4 Performance measures for the learning and innovation perspective 

The learning and innovation perspective ensures a sustainable creation of value for 

beneficiaries by improving the internal processes and enabling organizational growth. The 

measures in this perspective are related to human resource management, knowledge 

management, and information sharing and cooperation as shown in Table 4. 

One of the greatest challenges of HOs is the high personnel turnover rate that limits their 

growth (Thomas, 2003; Loquercio et al., 2006; Kovács et al., 2012; Korff et al., 2015; Dubey 

et al., 2016). Knowledge management and adapting best practices is another challenge of 

HOs that hinders organizational development (Thomas, 2003; Van Wassenhove, 2006; 

Charles and Lauras, 2011; Tatham and Spens, 2011). Schiffling and Piecyk (2014) noted that 

knowledge management should be the primary focus of the learning and innovation 

perspective since the sustainable creation of customer value hinges on organizational 

learning. Nevertheless, due to the high level of employee turnover, HOs face difficulties to 

build contextual knowledge and relationships (Thomas, 2003; Thomas and Kopczak, 2005; 

Telford and Cosgrave, 2007). Investments in employee training, managing turnover, and skill 

development lead to better organizational development and performance (Kovács et al., 

2012). Logistics is a key employee skill in HOs (Oloruntoba and Gray, 2009; Pettit and 

Beresford, 2009; Kovács et al., 2012). This is due to the fact that logistics encompasses a 

significant part of the HOs’ disaster relief activities and related costs (Van Wassenhove, 

2006). Therefore, it makes sense that investment in logistics training for employees 

ultimately leads to efficiency and effectiveness of HOs’ operations. Kovács et al. (2012) have 

highlighted the importance of other employee skills such as pressure tolerance, customs 

clearance, fundraising, base management and interagency coordination. This perspective is 

greatly affected by donors since it is difficult for HOs to find funding for employee training 

(Van Wassenhove, 2006). 

Information sharing and cooperation related measures are also important to be considered in 

this perspective since they provide value for organizational growth (Van Wassenhove, 2006; 

Jahre et al., 2009). Kovacs and Spens (2010) noted that cooperation in humanitarian logistics 

requires sharing of knowledge with external parties which ultimately leads to an increase of 

organizational capital. 
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Table 4. Performance measures for the learning and innovation perspective 

Learning and 

innovation 

perspective 

Indicators 

Knowledge 

management  

Average hours spent on learning logistics (Oloruntoba and Gray, 

2009; Pettit and Beresford, 2009) 

Average hours spent on training staff (De Leeuw, 2016) 

Percentage of staff with certification (or comparable) qualification 

(De Leeuw, 2016) 

Employee 

management  

Staff turnover rate (Thomas and Kopczak, 2005; Blecken et al., 2009) 

Level of consistency despite personnel changes (Schiffling and 

Piecyk, 2014) 

Information sharing 

and  

cooperation 

Degree of information sharing and cooperation (Van der Laan et al., 

2009b; De Leeuw, 2010; Schiffling and Piecyk, 2014; Santarelli et al., 

2015) 

Degree of supply chain ICT utilization (De Leeuw, 2010) 

3. Towards a dynamic BSC in the humanitarian supply chain 

3.1 Method 

In this paper, we develop a dynamic BSC in three stages: 

(i). Literature Review: We conducted a systematic review of literature in which we 

identified KPIs that have been proposed for the humanitarian supply chain. We 

reviewed papers from academic journals published between 1996 and 2017. 

(ii). Balanced Scorecard: Based on the literature review, we designed an exemplary 

BSC for the humanitarian supply chain. It provides an overview of measures in the 

humanitarian supply chain. We use the exemplary BSC to support the development of 

a DBSC. 

(iii). System dynamics-based balanced scorecard: Based on the designed BSC and 

reviewed literature, we developed a reference model for interdependencies of key 

performance indicators. This conceptual model integrates causal relationships among 

KPIs and gives an overall picture of a possible structure of a DBSC in the 

humanitarian supply chain.  

It is important to note that system dynamics is not the only available method for mapping 

the causal relationships. Several methods offer similar improvement in the BSC design such 

as “soft operation research” methods (Jassbi et al., 2011) or “statistical methods” (e.g.,  path 

analysis) (Yang and Tung, 2006). We use the system dynamics methodology since it can be 

followed up by a further detailed quantitative modeling phase. System dynamics therefore 

enables the causal relationships to be quantified and tested more explicitly and rigorously. 

The methodological principles and modeling tools provided by system dynamics (i.e., causal 

loop diagramming and stock and flow modeling) can greatly contribute to the BSC design 
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and strategy formulation by addressing the key BSC deficiencies. The next section elaborates 

on the contribution of system dynamics to overcome BSC deficiencies. 

3.2 BSC deficiencies and system dynamics contribution 

The existing BSCs in the humanitarian supply chain have deficiencies similar to the 

criticism that Nørreklit (2000, 2003) raised about the Kaplan and Norton (1992)’s framework. 

The relations among performance indicators in the strategy map do not express their dynamic 

relationships (Bianchi and Montemaggiore, 2008), and therefore are considered to be “static” 

(Sloper et al., 1999). These weaknesses may lead to a lack of alignment among strategic 

objectives which may lead to implementation failure (Barnabè and Busco, 2012). This risk is 

particularly strong for HOs, which operate in a dynamic setting. The limitations of BSC can 

be overcome by integrating system dynamics’ features into the static BSC. 

 System dynamics is a method that helps to understand the behavior of complex systems 

using tools such as causal loop diagramming and stock and flow diagrams (Sterman, 2000). 

In causal loop diagrams, variables are connected together in a feedback loop fashion using 

arrows denoting the direction of influence. The polarity accompanying an arrow represents 

the effect of influence. A feedback loop is a circular presentation of a number of connected 

variables whose output becomes the input in the next cycle. System dynamics uses notations 

such as stocks (levels) and flows (rates), together with feedback loops to represent a complex 

system structure. In system dynamics’ terms, stock refers to an entity that accumulates over 

time and it captures the “state of the system”. Stocks can only be changed by flows into and 

out of them. Dynamic-behavior systems arise from the interaction of positive (or reinforcing) 

loops and negative (or balancing) loops. The dynamic behavior of a positive loop reinforces 

or amplifies a change in the system, generating an exponential growth (or exponential decay), 

while a negative loop seeks for a balance and equilibrium, bringing the state of a system in 

line with a goal or a desired state. The following sections elaborate on the limitations of static 

BSC and contributions of system dynamics in overcoming these deficiencies. 

3.2.1 Cause-and-effect relationships 

The BSC assumes a one-way cause-and-effect relation among performance indicators in the 

strategy map (improvement in one indicator leads to improvement in another indicator), 

whereas in reality multiple feedback loops with different delays interact, which may cause 

unintended consequences and diminish the desired outcome on another indicator (Barnabè 

and Busco, 2012). This limitation can be overcome by capturing feedback loops among 

performance indicators in the strategy map using system dynamics’ tools (e.g., causal loop 

diagram) (Senge, 1990). 

3.2.2. Time-delays 

Although BSC differentiates between leading and lagging indicators, it lacks a clear 

methodology for formulating the time delay among these indicators (Sloper et al., 1999; 

Linard and Dvorsky, 2001; Barnabè and Busco, 2012). Mathematical formulation of time-

delays in formal system dynamics’ models can help to overcome this limitation. 
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3.2.3 Validation and scenario analysis 

The BSC provides limited support for a rigorous mechanism for validation and scenario 

analysis (Bianchi and Montemaggiore, 2008; Barnabè, 2011; Barnabè and Busco, 2012).  

This limitation can be overcome through system dynamics’ concepts such as structure 

validity and behavior validity tests (Barlas, 1996) to evaluate the assumption of relationships 

between indicators (Barnabè, 2011). Furthermore, a formal system dynamics model can be 

turned into a management “flight simulator” for simulation and policy analysis (Barnabè and 

Busco, 2012). 

3.3 Dynamic Balanced Scorecard 

The integration of system dynamics with BSC leads to a so-called Dynamic Balanced 

Scorecard (DBSC) (Akkermans and van Oorschot, 2005; Bianchi and Montemaggiore, 2008; 

Barnabè, 2011). A system dynamics-based BSC is a direction towards a dynamic 

performance measurement system. DBSC helps to translate the organization’s vision and 

mission into dynamic and quantitative terms. By integrating the traditional BSC with system 

dynamics’ features (i.e., causal loop diagramming, stock and flow diagrams), it is possible to 

link crucial indicators with key operational processes, assess the relevance of selected 

indicators, and incorporate delays in the strategy maps to distinguish between short and long-

term outcomes. Moreover, DBSC allows sensitivity analysis to test the effects of key 

parameters of systems on outcome indicators, and thereby makes it possible to choose an 

adequate scale of analysis. Furthermore, integration of the traditional BSC with system 

dynamics enables the creation of an “interactive learning environment” which can enhance 

managers’ understanding of the dynamic interdependencies of related performances 

indicators in the BSC. The elicitation of the interdependencies of performance drivers and 

outcomes enhances the managers’ learning process and, thus their ability to comprehend how 

different strategies might affect organizational performance over time. Integrating the 

traditional BSC with system dynamics is an emergent trend and a number of scholars have 

endeavored to develop a system dynamics-based BSC. For instance, Akkermans and van 

Oorschot (2005) developed a DBSC for an insurance company which led to an improved 

performance of the insurance company. Bianchi and Montemaggiore (2008) developed a 

DBSC for a municipal water company to enhance strategy design and planning which helped 

managers to realize the interaction between organizational performance and policy levers. 

Barnabè (2011) developed a DBSC for a service-based industry, which helped managers in 

strategic decision-making. Nonetheless, to the best of our knowledge, DBSC has not been 

investigated in the humanitarian supply chain. 

3.4 Anticipated outcomes of DBSC in the humanitarian supply chain 

To gain a better understanding of the anticipated outcomes of DBSC in the humanitarian 

supply chain, we compared a static BSC with a DBSC. The comparison was based on the 

established evaluation criteria  (see Table 5) for a “good” performance measurement system 

proposed by Caplice and Sheffi (1995). We referred to the work of Abidi and Scholten (2015) 

for this comparison since they have evaluated the static BSC in the humanitarian supply chain 

using the same evaluation criteria shown in Table 5. 
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Table 5. Evaluation criteria (Caplice and Sheffi, 1995) 

Criterion Description 

Comprehensiveness The measurement system captures all relevant constituencies 

and stakeholders for the process 

Causally oriented The measurement system tracks those activities and indicators 

that influence future as well as current performance 

Vertically integrated The measurement system translates the overall firm strategy to 

all decision makers within the organization and is connected to 

the proper reward system 

Horizontally integrated The measurement system includes all pertinent activities, 

functions, and departments along the process 

Internally comparable The measurement system recognizes and allows trade-offs 

between the different dimensions of performance 

Useful The measurement system is readily understandable by the 

decision makers and provides a guide for actions to be taken 

 

a) Comprehensiveness 

Abidi and Scholten (2015) noted that the static BSC fails to consider all the constituencies’ 

interests, and therefore rated it as “somewhat” comprehensive. On the other hand, the DBSC 

can strengthen the lack of comprehensiveness of static the BSC, by capturing a wider range 

of customers’ interests in the development phase of BSC through group model-building 

projects (Vennix, 1999) and in the form of feedback loops between diverse shareholders’ 

views. 

b) Causally oriented 

Abidi and Scholten (2015) highlighted that the static BSC is causally oriented since it is 

able to encompass indicators that influence current (financial measures) and future (non-

financial measures) performance as well as presenting the cause-and-effect relations among 

these indicators. Nevertheless, the static BSC assumes one-way relations among indicators. 

This limitation can be overcome in the DBSC using causal loop diagramming to demonstrate 

the balancing and reinforcing feedback loops among indicators. Therefore, DBSC should be 

more congruent in light of this causally oriented criterion. 

c) Vertically and horizontally oriented 

Abidi and Scholten (2015) noted that the static BSC is fairly vertically and horizontally 

integrated. BSC translates the strategic goals to the operational level indicators and can be 

cascaded to the different levels of the organization, and therefore it is a vertically integrated 

performance measurement system. The integration of BSC with external parties is difficult as 

several stakeholders are involved in the humanitarian supply chain and collaboration is vital 

for a successful response. Ford and Sterman (1998) noted that system dynamics could capture 

mental models across all the levels of the organization. This helps a DBSC to cover a broader 

range of stakeholders’ interests vertically and horizontally. 
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d) Internally comparable and useful 

Abidi and Scholten (2015) rated the static BSC as internally comparable. BSC allows trade-

offs between the different dimensions of performance. These trade-offs can be in terms of an 

improvement in one indicator (e.g. reducing cycle time) and seeing the effect on another 

indicator (e.g. customer service level) (Caplice and Sheffi, 1995). However, DBSC 

incorporates system dynamics modeling in the BSC design process and allows precise 

analysis of trade-offs among indicators by performing sensitivity analysis. Overall, it can be 

anticipated that DBSC can enhance the criteria given to the static BSC due to its higher 

flexibility compared to the static BSC. 

4. Formulating the Dynamic BSC  

This section starts by presenting a conceptual example of KPIs for a BSC in the 

humanitarian supply chain as derived from the literature. Next, the phases to develop a 

conceptual DBSC are discussed. 

4.1 An example of KPIs for BSC in humanitarian supply chain 

In Figure 1, we conceptualized a static BSC for the humanitarian supply chain. The 

performance measures identified in our literature review (Section 2) are classified into four 

traditional BSC perspectives to provide a cohesive view of what should be measured in the 

humanitarian supply chain. The developed static BSC should be valuable for practitioners as 

a stepping stone (first level of maturity) towards a system dynamics-based BSC. Each BSC 

perspective in Figure 1 encompasses categories of measures which are associated with the 

corresponding KPIs as discussed in Section 2. 

The static BSC presented in Figure 1 can be particularly beneficial in the humanitarian 

supply chain since in recent years, several performance measures have been proposed for the 

humanitarian supply chain, making it challenging for HOs to identify and adopt the most 

relevant indicators to evaluate their performance. In large HOs, performance measurement 

deals with a large number of KPIs. Investing in the analysis and improvement of all KPIs 

may not be reasonable in terms of cost effectiveness and therefore selecting the most 

important and relevant ones becomes imperative. The static BSC framework presented in 

Figure 1 offers a classification of performance indicators in the humanitarian supply chain. 

Practitioners can use this framework and the corresponding performance indicators (Tables 1-

4) to empirically investigate the selection and prioritization of the most appropriate KPIs for 

the performance evaluation of their supply chain. 
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Figure 1. Conceptual BSC for the humanitarian supply chain  

4.2 Phases of the development of the conceptual DBSC  

We developed our conceptual DBSC following the methodology proposed by Khakbaz and 

Hajiheydari (2015). Towards this end, we implemented the following two phases for 

developing the model, as illustrated in Figure 2: 

 In Phase 1 (Section 2), we analyzed the literature to identify the KPIs of the 

humanitarian supply chain related to the four perspectives of BSC. We categorized 

these KPIs into the four perspectives of the conceptual BSC, as shown in Figure 1. 

 In Phase 2, we developed a reference model for interdependencies of key performance 

indicators for HOs. We used the conceptual BSC developed in phase 1 to develop the 

model. We use causal loop diagramming to capture the dynamic interdependencies of 

strategic resources based on the evidence found in the literature review. 
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Figure 2. Phases of the development of the conceptual DBSC 

                (Modified from Khakbaz and Hajiheydari, 2015) 

5. Design of the DBSC 

In designing the conceptual DBSC, we focused on identifying the cause-and-effect 

relationships among the KPIs illustrated in the conceptual BSC in Figure 1. Other 

deficiencies of static BSC discussed in Section 3.2 are not addressed in our dynamic model 

and are subject of future works. We integrated these indicators into a reference model (see 

Figure 3). The design of our model assumes the structure of an HO with prepositioned relief 

items and focuses on disaster response rather than development activities. The following 

section elaborates on the developed model and interdependencies of indicators. 

5.1 The interdependencies of indicators 

Figure 3 illustrates the conceptual model which highlights the interdependencies between 

KPIs. It covers the four perspectives and demonstrates the causal relationships among 

variables that drive the performance of HOs. The variables were derived based on the 

published literature as summarized in Table 6. 
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Figure 3. A reference model for interdependencies of key performance indicators 
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5.1.1 Interdependencies of indicators in the beneficiaries and donors perspective 

The beneficiaries and donors perspective in Figure 3 is positioned at the top to ensure value 

is created for them. It is supported by the internal processes perspective and therefore 

important interdependencies exist between these two perspectives. For example, the 

improved service quality and prepositioned inventory affect the level of beneficiaries’ 

satisfaction. Similarly, beneficiaries that receive assistance positively affect HOs’ reputation, 

which is an important component of the beneficiaries and donors perspective. Reputation is 

generally understood as the overall evaluation of an organization by its stakeholders (Charles, 

1996) and is the most important intangible asset for nonprofit organizations (Hunt and 

Morgan, 1995; Sarstedt and Schloderer, 2009). It also positively influences fundraising 

effectiveness and long-term funding (Smith and Shen, 1996; Sargeant, 1999; Brown and 

Slivinski, 2006). Reputation also supports partnerships with corporations (Galaskiewicz and 

Colman, 2006), and attracts volunteers and high-quality staff (Leete, 2006). Although there 

are several factors contributing to the reputation of a nonprofit organization, Sarstedt and 

Schloderer (2009) argued that the level of service quality is the main driver of the nonprofit 

organizational reputation. In other words, if HOs perform better in their operations, their 

reputation is positively enhanced. 

Another important factor for the beneficiaries and donors perspective is the media. The 

media can result in positive or negative impacts on the HOs’ operation. A positive impact is 

observed when massive media coverage of a disaster results in greater fund allocation to HOs 

(Cheung and Chan, 2000; Olsen et al., 2003; Brown and Minty, 2008; Oosterhof et al., 2009; 

Martin, 2013; Moke and Rüther, 2015). The negative impact is when massive media coverage 

attracts an unintended consequence commonly known as “unsolicited donations”. This 

situation may heighten the pressure in the relief supply chain due to the convergence of 

unrequested donations that results in bottlenecks in the supply chain (Besiou et al., 2011).  

In a large scale disaster, donations usually peak immediately after the disaster and recede 

gradually in the following weeks (Brown and Minty, 2008). This “donor fatigue” 

phenomenon appears when donors have exhausted their resources or become complacent 

towards appeals for donations (Brown and Minty, 2008; Tomasini and Van Wassenhove, 

2009). This has a negative impact on the provision of sustainable funding. 

5.1.2 Interdependencies of indicators in the internal processes perspective 

The second perspective is related to the internal processes. The performance indicators in 

this perspective are related to processes that influence the level of service quality offered to 

beneficiaries and donors. Activities such as inventory management and donor management 

are some of the key factors in this perspective. To achieve process excellence, it is important 

for HOs to invest in donor management activities (providing feedback to donors in terms of 

statistics, pictures, and testimonials) to ensure a steady flow of funding for sustainable 

operations and an increased amount of donations (Sargeant et al., 2006). Improved donor 

management also improves the reputation of the organization (Thomas and Kopczak, 2005). 

Investing in inventory will enhance the service offered to beneficiaries. 
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5.1.3 Interdependencies of indicators in the learning and innovation perspective 

The third perspective deals with learning and innovation in HOs. It emphasizes the 

importance of the employees’ skills, technology, and knowledge management as they support 

the internal processes (Kaplan and Norton, 2001). Employees turnover and training constitute 

major concerns for HOs’ growth and development (Thomas, 2003; Loquercio et al., 2006; 

Korff et al., 2015). The importance of logistics training has been emphasized in past studies 

(Thomas and Kopczak, 2005; Kovács and Tatham, 2010; Allen et al., 2013) indicating that it 

leads to the efficiency and effectiveness of logistics operations. This is shown with a link 

from investment in (training) human resources to improved service operation. 

Another major component of this perspective is knowledge management. A well-developed 

knowledge management system provides an opportunity for HOs to share information about 

various aspects of organizational and operational activities (Zhang et al., 2002). According to 

Kovacs and Spens (2010), cooperation in humanitarian supply chains necessitates sharing of 

knowledge. Therefore, improving knowledge management systems can help HOs to better 

cooperate with external parties. This ultimately leads to an increase of organizational capital. 

The shared knowledge could be in the form of information about the availability of supplies, 

schedules of aid deliveries as well as local condition and culture (Kovacs and Spens, 2010). It 

is important to highlight that managing turnover in HOs helps to strengthen knowledge 

management since the role of employees is paramount to knowledge creation in the 

organization. As highlighted in Telford and Cosgrave (2007) and Kruke and Olsen (2012), 

high staff turnover reduces the ability of HOs to build contextual knowledge and 

relationships. 

5.1.4 Interdependencies of indicators in the financial perspective 

The fourth perspective is related to financial and cost performance of HOs. It includes 

performance indicators related to fund management, budgeting and cost management. In 

terms of fund management, the main challenge of many HOs is finding funds to finance 

preparedness activities such as training of staff and procedures that lead to more effective 

logistical operations. Donations for a disaster are earmarked for relief aid and not for training 

and investment preparedness strategies between disasters (Van Wassenhove, 2006). 

Therefore, it makes sense to hypothesize that there is a link from humanitarian organization 

budget to investment in human resources. In addition to this link, another commonly known 

preparedness activity is investment in prepositioned relief items near the disaster prone areas 

(Kunz et al., 2014). This leads to a faster response and an increased number of people helped. 

This is shown by a link from humanitarian organization budget to inventory investment 

(prepositioned relief items). 

Transparency in HOs’ operations is another important element in this perspective. 

According to Maxwell et al. (2012), among all program support functions, procurement is by 

far the most commonly mentioned activity with a high risk of corruption. It is important for 

HOs to monitor and analyze the procurement data to monitor trends and irregularities in 

procurement activities which are a potential sign of corruption (Howden, 2009). HOs request 

bids from suppliers every time they respond to a disaster and grant the final procurement 
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contract to the most competitive supplier (Beamon and Balcik, 2008). However, in some 

extreme disaster situations, HOs may request waivers of competitive bidding processes to 

reduce the response time (Taupiac, 2001). Such waivers of the bidding process may induce 

fraud in supplier selection and procurement activities. Therefore, the number of waivers of 

competitive bidding as a percentage of total procurement is a good measure of compliance 

(De Leeuw, 2016). 
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Table 6. Examples of causal relationships in the reference model 

Perspectives Causal Relationship 
Direction 

+/- 
References 

Beneficiaries 

& Donors  

Organization reputation  Attract volunteers and high-quality staff + Leete (2006), Sarstedt and Schloderer (2009) 

Organization reputation  Cooperation with other HOs + Daugirdas (2014) 

Organization reputation  Long-term funding + Smith and Shen (1996), Sargeant (1999), Brown and 

Slivinski (2006) 

Organization reputation  Fundraising effectiveness + Cheung and Chan (2000), Meijer (2009) 

Donor Fatigue  Donations - Wynter (2005), Brown and Minty (2008), Tomasini 

and Van Wassenhove (2009) 

International media coverage  Donations + Cheung and Chan (2000),Brown and Minty (2008), 

Martin (2013) 

Unsolicited donation  Causes bottlenecks in the supply chain (reduces service quality) - Van Wassenhove (2006), Besiou et al. (2011), 

Burkart et al. (2017) 

Beneficiaries receiving relief (Satisfied demand)  International media coverage - Besiou et al. (2011) 

Internal 

processes 

Inventory investment  Beneficiaries satisfaction (Number of people helped, On-time 

delivery, Increase access to better services) 

+ Balcik and Beamon (2008), Kunz et al. (2014) 

Inventory investment (Percentage of prepositioned goods)  Improved service quality 

(Actual Delivery Time) 

+ Balcik and Beamon (2008), Galindo and Batta 

(2013) 

Improved service quality  Beneficiaries satisfaction + Kovács and Tatham (2010) 

Improved service quality  Organization reputation + Sarstedt and Schloderer (2009) 

Improved donor management  Long-term funding + Sargeant et al. (2006), Willems et al. (2016) 

Improved donor management  Donation + Sargeant et al. (2006), Willems et al. (2016) 

 Improved donor management  Organization reputation + Thomas and Kopczak (2005), Willems et al. (2016) 

Learning & 

innovation 

Organizational capital (Collaboration)  Reduces cost in relief chain  + Balcik et al. (2010), Akhtar et al. (2012) 

Human resource management (qualified personnel having logistics knowledge )  

Organizational capital (Collaboration) 

+ Thomas and Kopczak (2005), Balcik et al. (2010), 

Kabra et al. (2015) 

Improving coordination and collaboration  Improved service quality (shorter delivery time) + Balcik et al. (2010) 

Information capital and knowledge management  Organizational capital (Collaboration) + Howden (2009), Kabra et al. (2015) 

Investment in human resources  Improved service quality + Kovács and Tatham (2010), Kovács et al. (2012) 
Managing job turnover  Improves knowledge creation (contextual knowledge) + Telford and Cosgrave (2007), Thomas and Kopczak 

(2005), Kruke and Olsen (2012), Apte et al. (2016) 

Financial Long-term funding  Long-term contract with employees (less turnover) + Korff et al. (2015) 

Value of waivers as % of total procurement  Transparency in HOs budget + Howden (2009) 

Number of waivers as % of total procurement transactions  Transparency in HOs budget  + Howden (2009) 
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6. Implications and future research 

 This paper has a number of theoretical and practical implications. In relation to theory, the 

paper formulates a model that provides a theoretical basis for the further development of a 

DBSC in HOs. The conceptual reference model integrates causal relationships among 

strategic resources which gives an overall picture of a possible structure of a DBSC in a 

humanitarian supply chain. This should give a better understanding on the interdependencies 

among the strategic resources. It is therefore a step towards a model that can capture delays 

and interactions over time between performance attributes of a humanitarian supply chain. 

The model offers a high-level view of operational activities and their linkages during disaster 

response. Capturing these links dynamically in the conceptual model offers a better view on 

the actual performance of humanitarian supply chain management during disaster operations. 

As such it serves as a valuable tool for exploring policies that may lead to operational success 

or failure. In disaster response operations, success or failure is due to several intertwined 

factors and not limited to a single factor. 

Based on the conceptual reference model provided in this paper, it is possible to formulate 

a full DBSC for HOs using the stock-and-flow language of system dynamics that presents the 

dynamics of strategic resources, decisions rules and operational variables that govern the aid 

delivery process. Such DBSC integrates key operational activities together with the 

performance drivers of HOs in the form of reinforcing and balancing feedback loops. We 

propose several feedback loops in the developed reference model in Figure 3. Such feedback 

loops can demonstrate the effects of decisions that influence the dynamics of strategic 

resources. The strategic resources (such as human resources, technology, reputation, 

inventory) should be modeled as levels (or stocks) (Warren, 2007, 2008). This is in 

accordance with the dynamic resource-based view in for-profit organizations (Warren, 2002; 

Morecroft, 2015). The dynamics of strategic resources depend on the values of corresponding 

inflows and outflows which should be modeled as rates. By changing these rates, decision 

makers can influence the dynamics of strategic resources, performance drivers and outcome 

indicators (Bianchi and Rivenbark, 2014). It is important to note that adding information 

feedbacks and effective decision rules to the stock-and-flow structure of the DBSC is a 

complex and challenging process. Nevertheless, it is necessary to supplement the DBSC 

model with robust, realistic and effective decision rules. Towards this end, further research is 

needed to fully discuss the key balancing and reinforcing feedback loops of the developed 

reference model. Future research may include stock and flow analysis to quantitatively 

evaluate the complexity of a humanitarian supply chain. 

In addition, the following are examples of theoretical propositions (P1-P3) derived from 

the proposed conceptual model (Figure 3) for further research. These propositions are 

supported by the literature analysis (Table 6). 

P1. HOs that have higher levels of reputation, which promote partnerships with 

corporations, will attract more volunteers and high-quality staff, than HOs that do not. 

P2. HOs that invest in donor management activities (providing feedback to donors in 

terms of statistics, pictures, and testimonials) have a higher and more constant flow of 

funding than HOs that do not. 
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P3. HOs that spend time coordinating and collaborating with other HOs have better 

service quality and shorter delivery time than HOs that do not. 

Approaches such as path analysis and multi-criteria decision-making (MCDM) may help 

to further clarify the interdependencies of performance indicators in the reference model. 

This paper also provides implications for practice. The proposed model should facilitate staff 

members of the organization to practically engage in decision-making towards a common 

goal. The reference model enables the complex interrelationships among performance drivers 

and outcomes to be visually analyzed. Practically, it is a step forward in the development of 

an evidence-based dynamic performance management tool in HOs. 

7. Conclusion 

This paper has proposed steps for developing a DBSC for HOs. We first categorized the 

KPIs related to the humanitarian supply chain into the standard BSC perspectives. The 

performance measures were extracted from relevant literature. We proposed a conceptual 

BSC that encompasses key categories of performance indicators specific to the humanitarian 

supply chain. It provides an integrated view of corresponding indicators according to BSC 

perspectives. Then, we developed a reference model that represents the key 

interdependencies of strategic resources. The developed model attempts to demonstrate the 

relationships between strategic resources and how these resources relate to the HOs’ goal in 

providing timely response to the beneficiaries. 

DBSC is a promising tool for evidence-based performance measurement and objective 

evaluation of HOs’ decisions. The conceptual model developed in this paper provides the 

structure of a DBSC in the humanitarian supply chain and should serve as a starting reference 

for the development of a practical DBSC model. It is important to note that the successful 

development of a DBSC for the humanitarian relief setting is not a trivial matter and requires 

a great deal of iterative design and formulation processes which can be time-consuming and 

costly. Besides the long development process, lack of data can be perceived as an obstacle for 

the conceptual and practical advancement of performance measurement studies in the 

humanitarian sector. It is possible to overcome this obstacle by using available data from a 

database and adjusting them according to the specific requirement of a DBSC. If it is 

appropriately formulated, a DBSC in the humanitarian context has the potential to turn into 

an “interactive learning environment” to help humanitarian managers in testing the effect of 

alternative scenarios and thus gaining a better understanding of how the use of strategic 

resources may lead to high performance. This helps managers to take better strategic 

decisions in seeking long-term growth rather than achieving short-term goals. 

This study has a number of limitations. Firstly, the developed reference model is an 

approach for depicting a causal loop view of a DBSC structure for HOs in an aggregate level. 

Our study is not meant to conduct a comprehensive meta-analysis of all existing 

interdependencies among performance indicators and thereby entails a simplification of 

reality. Secondly, our approach is merely conceptual and thereby creates opportunities for 

future research to investigate specific applications to humanitarian cases. 
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