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Abstract
Managing migrant supply networks is a critical issue both domestically and internation-
ally. In this research, using a supply chain perspective, a typology is developed to provide 
recommendations for migration stakeholders. The typology can be used to assess factors 
within a migrant network including: pressure to migrate, the network agility, and the total 
cost of migration. The typology identifies specific investments that developmental agents 
can focus on to mitigate the pressure to migrate. In instances of genocide and other forms 
of forced migration, the model identifies ways stakeholders can support agile refugee flows 
to ensure faster and safer travel and to shorten transit times.
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1  Introduction

Lack of development, increasing political conflict, rampant corruption, and violence in 
many developing countries have created a climate that continues to drive individuals and 
families from their home countries in search of a better place to live (Turkeš et al. 2017). 
As a result, the number of refugees has doubled since 2011; it is estimated that more than 
65 million people have been forced to move due to conflict, persecution, or human rights 
violations (UNHCR 2016). The resulting humanitarian and migration supply chains have 
correspondingly grown in scale and complexity (Jabbour et  al. 2017; Oloruntoba et  al. 
2016; Seifert et al. 2018).

This permanent or semi-permanent change of residence has been defined as “migra-
tion”, requiring at least three supply-chain components (Lee 1966): an origin (upstream), 
an intervening set of obstacles (midstream), and a destination (downstream). Migration 
presents many challenges for various stakeholders including migrants, local communities, 
NGOs, and governments (Kovács and Spens 2009). Among the most pressing challenges 
are resource constraints (Bhattacharya et al. 2014) and the effective and safe management 
of the flow of resources and people along migration paths (Balcik and Beamon 2008).

Unlike traditional operations management, Kovács and Spens (2009) noted that forced 
migration allows very little time for upstream preparation. At times, migrants have to 
quickly leave their homes without a clear destination, with very few resources (Mallett and 
Hagen-Zanker 2018). The midstream journey can be difficult for migrants with exposure to 
smugglers, family separation, increased injury and violence, and limited access to health-
care (Gostin and Roberts 2015). Downstream, migrants also face challenges when they 
arrive at their destinations; individuals and families face adjustment challenges such as lan-
guage barriers and potential discrimination that may limit their access to education and 
gainful employment (UNESCO 2019). Because migration is such a multifaceted issue, it 
needs to be viewed through the lens of stakeholder theory, thus understanding and account-
ing for the multitude of stakeholder roles upstream, midstream, and downstream.

Stakeholder theory is considered relevant in any context where it is important to con-
sider the perspectives of different individuals or groups. Freeman’s (1984) definition of a 
stakeholder is “any group or individual who can affect or is affected by the achievement 
of the organization’s objectives” (pp. 48), including those at the core or periphery. Stake-
holder theory suggests that an organization can find value in the identification, analysis, 
mapping, and prioritization of stakeholders. Within the humanitarian and supply chain lit-
erature, there is an increasing number of papers that discuss the critical role of different 
stakeholders along the humanitarian supply chain (Behl and Dutta 2018; De Camargo et al. 
2017; Kunz and Reiner 2016). Specifically, Gupta et al. (2017) noted that while humanitar-
ian organizations are often very different from for-profit enterprises due to their size and 
scope, stakeholder theory can also be useful in the humanitarian context to prioritize and 
balance the interests of stakeholders. In the migration context, stakeholders range from the 
individuals or groups that are directly involved in the migration process to those indirectly 
involved or affected. Stakeholders include communities from where migrants hail from, 
transit nations, NGOs, local and natiaonl governments, transit operators, and destination 
locales.

Stakeholder reactions to humanitarian and migration supply chains vary. For example, 
while some countries downstream view migrants as a valuable labor and cultural resource, 
other nations are much less receptive to migrants and refugees (Facchini and Willmann 
2005). Similarly, stakeholder sentiment and interests may change over time. For instance, 
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over time, governments have constructed more restrictive policies in their acceptance of 
migrants from other countries (Huysmans 2000). Proponents of these policies offer argu-
ments that unfettered migration poses economic, national, and social costs (Gushulak et al. 
2009). Furthermore, governments have, with limited success, tried to reduce migration by 
offering location/development aid upstream in regions that are most susceptible (De Haas 
2007). As a result, migration bottlenecks have emerged and new travel routes are created 
when migrants are prevented from or avoid traveling through nations with more restric-
tive migration policies (Dustmann et  al. 2017; Long 2013). These nations and commu-
nities along the transit path are also critical stakeholders impacted by the migration pro-
cess. Other critical stakeholders playing a more direct role in the migration process include 
Non-Governmental Organizations (NGOs). Researchers argue that NGOs must develop 
agile supply chains capable of minimizing response time and cost in order to be effective 
(Oloruntoba and Gray 2006; Zhang et al. 2019). However, NGOs, due to limited resources 
and expertise may be incapable of independently meeting the needs of the vast flows of 
migrants as they progress along their journeys (Kovács and Spens 2009). As such, a strat-
egy needs to be formulated in order to balance the various stakeholder values in migrant 
chains. Donaldson and Preston (1995) suggested that stakeholder theory can guide the 
structure and the operation of an organization. In this research, we develop a prescriptive 
migrant network flow model by first identifying and analyzing core and peripheral stake-
holders, creating a situational map, and identifying the different priorities.

To develop this mapping (framework), we used a braided approach combining literature 
reviews with case studies. Using an iterative process, we first reviewed the relevant migra-
tion and supply chain literatures. Next, we investigated eleven different domestic and inter-
national migration cases. Based on the literature review and the eleven cases, we developed 
a typology incorporating the pressure to migrate, agile flows, and total costs associated 
with such supply networks.

In the following sections we review the relevant literatures, describe the methodology 
employed in this study, and identify and discuss the typology that was created. Following 
the typology, we discuss implication of this research and offer potential future research top-
ics. We begin with a literature review outlining how supply chain collaboration strategies 
have been used in private sector supply chains to understand the relevance of using similar 
strategies in the human migration context.

2 � Literature review and theoretical background

The network approach of strategic management theory (Gadde et al. 2003) was investigated 
to help underpin this research. According to the network approach, the interaction between 
and among different network partners is critical because the joint utilization of organiza-
tional resources determines the efficiency and effectiveness of the entire network. Today, 
the competitive pressure exerted on modern-day supply chains necessitates a high level of 
interconnectedness in exchanging material, information, and other resources (Stank et al. 
2001; Stefansson and Russell 2008). Stank et al. (2001) identifies this interconnectedness 
as collaboration and defines it as “…a process of decision making among interdependent 
parties involving joint ownership of decisions and collective responsibility of outcomes” 
(p. 31). Because the activities of each firm are not isolated, interconnectedness and col-
laboration have been considered critical to business success.



	 Annals of Operations Research

1 3

Significant research exists to demonstrate the link between supply chain collaboration 
and improved business performance (Cao and Zhang 2011; Soosay and Hyland 2015). 
While the benefits of supply chain collaboration are vast, the areas where supply chain 
collaboration has historically been more effective is in reducing the transaction costs in a 
repetitive manufacturing environment (Skjoett-Larsen et  al. 2003). Barratt (2004), found 
that the link between collaboration and supply chain outcomes is often ambiguous; there-
fore, we need to better understand the enablers and underlying conditions that allow col-
laboration to lead to successful outcomes. In addition, as supply chains evolve, these ena-
blers also evolve. Today, supply chains must find ways to constantly adapt due to rapidly 
changing business conditions. Researchers have found a link between agility and positive 
supply chain outcomes including cost, quality, and flexibility (Lin et  al. 2006; Hallgren 
and Olhager 2009). Compared to other operational strategies, the concept of agility has 
greater value in the migration context, where the operating environment is very dynamic 
and uncertain and the ability to quickly change is essential in ensuring high levels of qual-
ity (safety) and flexibility (Baharmand et al. 2017).

2.1 � Dynamic pressures in migration networks

Both manufacturing and humanitarian supply chains are exposed to internal and external 
factors resulting in increased pressure along the supply chain. This pressure is often more 
intense for humanitarian supply chains for several reasons. As opposed to manufacturing 
supply chains that spend most of their life cycles in a steady state, humanitarian supply 
chains evolve through different life stages (planning, initiation, ramp-up, steady state, ter-
mination and transformation). Furthermore, humanitarian supply chains often contend 
with high levels of external pressure due to the strict oversight from politicized govern-
ment donations and scrutiny from private investors (Day et al. 2012; Oloruntoba and Gray 
2006; Ülkü et al. 2015). In addition, Day et al. (2012) found that humanitarian supply chain 
coordination is often a matter of life or death, while effective coordination in traditional 
consumer goods supply chains is a matter of profit or loss. Finally, in humanitarian sup-
ply chains, there is increased reliance on partnering among independent parties who may 
have no prior working relationship (Dubey et al. 2017; Venkatesh et al. 2018). Given the 
pressures and uncertainty with migrant networks, organizations need to focus on managing 
these unique supply chain constraints to ensure high levels of agility.

2.2 � Flows

Maintaining smooth process flow is an integral part of achieving operational success for 
manufacturers over time (Bechte 1988; Flynn et al. 1995). Specifically, this improved flow 
results in better operational performance and increased competitive advantage as well as 
higher customer service and lower inventory (Flynn et al. 1995). As supply chains become 
more complex, process integration strategies may have to be extended beyond first tier sup-
ply chain partners (Goldsby and García-Dastugue 2003).

Strategies to coordinate the flow of product and information in the manufacturing con-
text can often be more useful in improving humanitarian supply chains due to the severity 
of pressure in humanitarian chains. Manufacturing firms face Bill of Material (BOM) com-
plexity when manufacturing different products and downstream complexity when moving 
the right product through the supply chain to the final customer. Poor planning or unex-
pected events can impact the manufacturing organization’s ability to execute resulting in 
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bottleneck pressure. In the humanitarian context, the travel route is usually less predictable, 
and varied group sizes, consisting of both men and women with different health and reli-
gious needs result in internal pressure that may be amplified. Similarly, the necessity of 
coordinate transportation needs among different NGOs and governments and the complex-
ity of understanding varied legal rights from country to country along the migration route 
could result in delays, additional expenses health issues, and lack of safety.

2.3 � Outcomes

All supply chains are outcome driven (Melnyk et al. 2010) and require processes to ensure 
that outcomes are achievable (Day et al. 2012), however, several important differences do 
exist in the expected outcomes of humanitarian supply chains as opposed to manufacturing 
supply chains. As opposed to a singular focus on traditional cost, agility assesses a supply 
chain’s capability to manage cost factors that are relevant from a multitude of stakeholders, 
leading to a more comprehensive measure when assessing supply chain outcomes. In the 
humanitarian context, the priorities may include lead time to the final destination, health, 
border controls, aid provided upstream, the cost of the journey, and the failure cost in the 
event that the migrants do not reach their final destination.

Currently, in the migration supply chain literature there is no well-established model 
that properly captures the underlying dynamic migration pressures, agile networks, and 
outcomes. Hence, in this research we created a case-based typology that identifies the rel-
evant variables associated with pressure, agile networks, and outcomes.

3 � Methodology

To develop the typology, we used a multi-method braided approach. Specifically, we 
blended a case study methodology and a review of literature in an iterative fashion to 
develop the research question, identify variables, define the respective properties, and map 
out the relationships.

3.1 � A multi‑method approach

Each method has inherent strengths and weaknesses (Sieber 1973). Therefore, one advan-
tage of a multi-method approach is that the unique characteristics of one method could 
potentially overcome a particular weakness of a second method and vice versa (Sieber 
1973; Jick 1979). Furthermore, utilizing multiple methods can bring about triangulation, 
while still capturing a holistic understanding of the context. Finally, multi-methods allow 
for the possibility to stimulate researchers to more clearly define research questions (Jick 
1979).

Case studies help motivate research questions, instigate new ideas, sharpen existing 
theories, and fill holes in current models (Siggelkow 2007); they are excellent illustrators 
of variables and the relationships among them. On the other hand, case studies have been 
criticized in terms of the power (ability to explain relationships), generalizability (small 
sample size and non-representative samples), and the lack of precision (Siggelkow 2007). 
Using typology built upon existing literature helps create an additional degree of power 
and generalizability by relying on evidence of prior studies. Furthermore, typology can 
ensure a high degree of precision. In this study, each of the typology structural variables 
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have three categories, creating (3 × 3 × 3 × 3) = 81 unique classifications. Furthermore, the 
properties defining the respective structural variables can provide a finer classification 
beyond the three categories creating an enhanced precision level of the model.

At the same time, typologies that are based solely on past literature tend to be limited. 
New ways of thinking, relationships, surprises, and even gaps in current theories can be 
uncovered via case studies. For example, in this research, being in the field as part of the 
case study helped shape the research question. Furthermore, some surprises uncovered in 
this study include the realization that migration should be classified along a continuum 
of temporary to permanent and the importance of capturing the inherent total cost of 
the migration flows. The final research question that evolved is to assess the influence of 
migration pressure and the degree of network agility on the total cost of migration. Next, 
we discuss the case study; after that we develop the typology.

3.2 � Case study

Because a main focus of this study was exploration, the case study methodology was most 
appropriate for this context. To establish external validity, we developed a framework using 
existing relationships among variables found in literature and paired those with informa-
tion collected in the field. To ensure internal validity, Eisenhardt (1989) suggested that 
between four to eleven cases be selected as a sample. In this research, we used eleven 
cases to refine the constructs and properties to create the typology. Each case offers dif-
ferent locality characteristics (domestic/international, rural/urban, Asia, America), level 
of development, underlying conditions, destination locations, complexity, bottlenecks, and 
costs (see Table 1). The diversity of cases enabled us to study a range of different environ-
ments resulting in a rich depth of understanding that may not have been possible with other 
research methods. Below we will describe each of the cases.

3.2.1 � Mandiravalasa village, A.P. India

Mandiravalasa village has a population of 1400–1500 of which 90–100 citizens have 
migrated permanently. Through the long-term support of Sodhana Charitable Trust and 
government resources, development has taken hold in the village. This development has 
resulted in positive outcomes including more employment opportunities, housing, and bet-
ter access to education. On the other hand, pull factors still exist resulting in continued 
seasonal migration with few constraints on the flow. For example, business owners and 
their contractors in destination locations often provide housing, offer workers the ability to 
transfer money, and supply transportation to and from the village. This results in migrants 
arriving on time and healthy when they reach the job sites. Given that the labor is manual, 
men are more likely to undertake this migration journey. Upon completion of the work, 
successful migrants return home with the financial capability to build homes in the village.

3.2.2 � Vedullavalasa village: schedule caste (SC) community, A.P. India

The Vedullavalasa community consists of a total population of 6300. Because of the semi-
urban environment and the availability of basic healthcare services, migration is primar-
ily seasonal. Construction opportunities exist in Bangalore for men to earn around 50,000 
rupees over a 3–4-month period while seasonal agricultural work also exists for women. 
Travel to Bangalore is not coordinated by the employers, but rather villagers have to 
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navigate on their own. The working conditions at the work sites can be harsh with minimal 
housing and food provided. Given the working and living conditions, migrants are at an 
increased risk of infection and disease.

3.2.3 � Purreyavalasa, A.P. India

Purreyavalasa is a semi-urban community where very few residents own farmland; most 
lack the ability to generate income at a local level. Because of this, seasonal migration is 
quite prevalent. Villagers travel to Chennai to work in the construction industry. Migrants 
work 10–11 h per day and earn around 400 rupees per day. In spite of the harsh working 
conditions, employers do not provide any form of insurance for work-related injuries. The 
middlemen (contractors) do not provide any coordination services, and migrants rely upon 
their own social networks for travel arrangements and job opportunities. Permanent migra-
tion has also occurred with some 150 citizens out of a population of 1542 having settled 
down in Vijayawada A.P.

3.2.4 � Palem village: A.P. India

B.G.Palem is a semi-urban village where low wages prevail. Villagers migrate to 
Vishakhapatnam, which is approximately a 2-h bus ride from B.G. Palem. Employment 
opportunities exist for men within the construction industry, while women find opportuni-
ties working in homes. Due to the short journey, there are few bottlenecks in transit, and 
the villagers do not rely on middlemen to assist with the travel. The migration starts as 
seasonal and gradually becomes permanent. Over time, half of these migrants settle down 
in Vishakhapatnam due to abundant employment opportunities and close proximity to 
B.G.Palem.

3.2.5 � Kondadadi village: A.P. India

Kondadadi is a semi-urban village with low wages. Many villagers migrate seasonally 
(6 months) to Hyderabad where they engage in brickwork, while others find work in the 
puffed rice production industry. During harvest season, additional opportunities arise and 
many travels to East/West Godavari for agricultural work. While most migration is sea-
sonal, approximately ten families have permanently migrated.

3.2.6 � Rickshaw colony: A.P. India

The Rickshaw colony is located primarily in an urban setting. Residents have become 
entrepreneurs by setting-up profitable side stalls such as selling fruit, vegetables, and 
snacks. Because they are unable to leave their businesses, there is little seasonal or perma-
nent migration.

3.2.7 � Bondapalli village: AP India

The Bondapalli village is located in a semi-urban setting where villagers seasonally migrate 
to Chennai for construction work (4 months) or brickwork in Karnataka (6 months). While 
seasonal migration is prevalent, residents rarely migrate on a permanent basis.
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3.2.8 � Korruvanivalasa village: AP India

Korruvanivalasa is a distant village in the heart of the tribal area. Access to the vil-
lage is difficult due to the poor transportation infrastructure (especially in the monsoon 
season). There is limited healthcare for villagers with the nearest primary health care 
facility located some 30 km away. Over the years, the government has invested in infra-
structure by installing electricity and constructing brick and mortar “pukka” houses and 
community bathrooms. This development has resulted in mixed success as many of the 
pukka houses constructed were deemed unsafe. All of the households surveyed migrate 
seasonally with some 19% of the villagers now having permanently migrated to Gudi-
vada, Rajahmundry, or Bangalore to work in the agriculture or masonry industries.

3.2.9 � Bihar ragpickers in national capital region of India

Because there is limited employment in rural Bihar, many villagers have migrated to 
Delhi. The Bihari ragpickers in Delhi generate income by sorting through waste and 
collecting materials that can be reprocessed. The rag pickers work in tandem with 
India Pollution Control Association (organized sector) and make about 25,000 rupees 
(approximately $350) per month for a family, which is significantly more than the aver-
age income in rural Bihar. Despite high incomes, poor working and living conditions 
result in poor health, and migrants regularly suffer from respiratory illnesses and intes-
tinal problems. Furthermore, the education of children often gets disrupted given the 
transient nature of rag picking. Migrants find ragpicking opportunities using their own 
social networks, with one family following another family. Typically, the entire fam-
ily migrates and participates in the ragpicking process with the husband collecting the 
waste and the wife and children sorting it.

Despite the limited economic development in Bihar, villagers were happy with the 
recent government funded development in their villages. For example, the government 
brought in electricity, funded education and healthcare, and provided resources for the con-
struction of pukka homes and community toilets. In addition, Self Help Groups (SHGs) 
have also been funded and established to help villagers develop their own capacities.

This migration is considered permanent as villagers only go back to their village to 
attend special events (e.g., weddings, funerals, etc.). Transit is relatively easy, safe, short in 
duration (1-day travel time), and inexpensive. The solid waste godown (warehouse) owners 
help with the flow of money and material between the godowns and villages.

3.2.10 � Rohingya refugees in Bangladesh

The Rohingya refugees migrated to escape violence in Myanmar and traveled into Bangla-
desh. The migrant flows consisted of entire families including: men, women, children, and 
elderly. As they made their journeys, no coordination for transit was provided and, in some 
cases, the route was dangerous. For example, one of the staging nodes along the migra-
tion path was an island that is prone to flooding. Although Bangladesh lacks economic 
resources and the refugee camps were underdeveloped, the Rohingya refugees felt Bangla-
desh was “heaven” to them. Prior to building schools or housing, the refugees first estab-
lished a sense of community at refugee camps by building mosques (made of bamboo). 
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Even though a bilateral agreement on repatriation exists allowing refugees to return home, 
most refugees chose to remain in Bangladesh.

3.2.11 � Guatemala, North America

In Guatemala, the government faces significant challenges in providing basic services for 
its citizens. As a result, NGOs, primarily started by expatriates, are attempting to provide 
such services. The NGO network remains weak as it consists of multiple actors providing 
support without central coordination. For example, in Zone 3 of Guatemala City, 20–30 
NGOs independently work with some 70,000 rag-pickers. In rural areas the situation is also 
dire as incomes depend on agricultural work that is prone to weather disruptions and logis-
tical uncertainties. In even more remote areas (e.g. Highlands) food scarcity exists with lit-
tle access to education and high levels of unemployment. As a result, many men join gangs 
and resort to thievery. Violence and protection rackets tends to be widespread, especially in 
Guatemala City. In addition, the growing number of women experiencing sexual assaults 
has become a problem.

On the other hand, many Guatemalans are quite familiar with the higher quality of 
services (education, healthcare and so on) and higher incomes in the US. Thus, the US 
becomes a beacon for Guatemalan migrants coming from Guatemala City and the High-
land. Those choosing to migrate often utilize the assistance and coordination of “coyotes” 
or a chain of individuals that facilitate the flow. The services offered by coyotes are openly 
advertised in public buses and by word of mouth and can cost between $5,000 and $10,000 
depending on the range of services provided.

3.3 � Typology building

In this research, we borrow from the typology-building methodologies developed in the 
social sciences. Dubin (1969) found that utilizing an appropriate theoretical typology can 
help researchers improve their ability to understand (power) and predict (precision). Power 
and precision are important elements in model building. The ability to better understand 
the context paired with the finer ability to make comparisons results in an increased ability 
to improve services. We decided to develop a typology rather than a taxonomy (literally the 
law of order or classes). Taxonomies reflect a hierarchical classification as found in the ani-
mal kingdom (e.g. genus and species) (Marradi 1990); such hierarchical classification was 
not apparent in our framework.

In typologies, the structural variables are the foundation of the system. Each variable 
can consist of two or more properties that must be clearly defined to ensure the variables 
meet the requirements for additivity, synthesis, and consistency. These properties should be 
conceptually defined and should exist in a state, rather than a relationship (Melcher 1976). 
The result is that process variables are formed by the interaction among the various struc-
tural variables when activities actually occur (Melcher and Melcher 1980). In our research, 
we first correctly defined the properties of structural variables and then formulated the pro-
cess variables. The structural variables were then cross-classified to map out the relation-
ships among the process variables.

We combined the literature review and case study field data to identify the properties 
of the structural variables and to create the respective process variables. The process of 
identifying properties was iterative. First, the literature was combed for possible proper-
ties, and compared with the field case studies. In other cases, the properties surfaced from 
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interviews in the field and were then reconciled with the literature. The respective refer-
ences for the various properties are listed in Tables 2, 3, and 4.

4 � Toward a theory of migration flow

4.1 � Migration pressure structural variable

Push and pull systems have been described as operational paradigms to explain the flow of 
product, people, and information in manufacturing and service environments (Olhager and 
Östlund 1990; Pyke and Cohen 1990; Spearman and Zazanis 1992; Venkatesh et al. 1996). 
With roots in the manufacturing environment, push and pull are terms that that gained pop-
ularity in the 1970’s; they refer to different strategies of releasing work to a production sys-
tem (Spearman and Zazanis 1992). Research has shown that each strategy has implications 
regarding cost, flexibility, and customer service (Cachon 2004; Özbayrak et al. 2004). In 
this research, we interconnect push and pull concepts from the production planning context 
to the migration context. The migration literature identifies push factors as negative factors 
pressuring individuals and families to leave their home communities. On the other hand, 
pull factors are identified as factors that encourage individuals or families to leave because 
advantages exist beyond their home communities.

4.1.1 � Push systems

Push systems are the mechanisms of manufacturing execution historically utilized by tra-
ditional Western manufacturers (Özbayrak et al. 2004; Spearman and Zazanis 1992). Push 
systems, by definition, are systems that do not put any limits on the amount of Work In 
Process (WIP) inventory. A similar analogy can be made in the migration context, where 
the “inventory” is people in the process of migrating. In traditional push systems, opera-
tional processes are completed in a successive fashion. When one operation is completed, 
the product is pushed to the next operation on a defined process route. Similarly, in the 

Table 4   Pressure structural variable

Rickshaw Colony has minimal migration

Degree of push

Low Medium High

Degree of pull
High (3, 1) Medium pressure (3, 2) High/medium pressure—

Bihar
(3, 3) Very high pressure—

Guatemala migrants, Roh-
ingya refugees,

Medium (2, 1) Low/medium 
pressure—Vedullav-
alasa, B.G.Palem, 
Kondadadi

(2, 2) Medium pressure—Purreyav-
alasa, Korruvanivalasa

(2, 3) High/medium

Low (1, 1) Low pressure—
Mandiravalasa, 
Bondapalli, Rickshaw 
Colony

(1, 2) Low/medium (1, 3) Medium pressure
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migration context, people are pushed to the next processing center along a defined route. 
Push systems often incur additional carrying costs due to excess work in process and fin-
ished goods inventory (Sarker and Fitzsimmons 1989). In the migration context, this addi-
tional carrying cost is placed upon individuals, communities, and organizations caring for 
the migrants along the journey.

4.1.2 � Pull systems

As opposed to push systems, pull systems are more reactionary and are designed to be 
more service motivated (Karmarkar 1986). In the pull environment, downstream opera-
tions pull inventory from previous operations as needed (Spearman and Zazanis 1992). By 
definition, pull systems are strategically designed to limit the amount of WIP within a sys-
tem (Hopp and Spearman 2004). As a result, downstream demand pulls production through 
the system (Spearman et al. 1990; Spearman and Zazanis 1992). In the migration context, 
pull is the pressure from downstream nations encouraging emigration. In such environ-
ments, there is limited amount of WIP (people) in transit, and downstream demand pulls 
people through the migration path.

Pull systems require responsiveness to upstream demand resulting in greater levels of 
production process flexibility achieved over time. As a result, pull systems are consid-
ered “lean” (Spearman and Zazanis 1992). Pull systems also have limitations (Huang and 
Kusiak 1998). To be effective, pull systems require firms to be tightly aligned with suppli-
ers and quickly respond to market changes in order to meet demand expectations (Spear-
man and Zazanis 1992).

Ultimately, there is a general consensus that rarely are push or pull systems exclusively 
utilized (Bonney et al. 1999; Chen et al. 2002; Zhao et al. 2005) and most manufacturing 
systems contain characteristics of both push and pull (Hopp and Spearman 2004; Pyke and 
Cohen 1990). Likewise, in this research, we argue that elements of both push and pull are 
also present in the migration context.

In defining the push and pull variables, we draw from the literature coupled with evi-
dence from our case studies. Martin and Zürcher (2008) categorized push and pull fac-
tors into economic and non-economic classifications. The push economic factors have been 
identified as unemployment or underemployment, whereas the non-economic factors push-
ing migrants from a region are political and civil unrest (Etling et al. 2018). On the other 
hand, pull factors have been identified as comparative advantages in other nation states. 
Individuals or groups can be pulled from certain countries with the promise of job oppor-
tunities (economic). Similarly, individuals can migrate from one country to another to 
unite with other family members (non-economic). As a result, using only economic theo-
ries to explain migration provides an incomplete perspective. Economic theories alone fail 
to explain why individuals from countries of similar economic status do not migrate at 
the same rate. Research suggests that social factors are critically important in the decision 
to migrate and the direction of migration flow (Castles 2010; Piore 1979). For example, 
contacts in different countries and family networks can serve as safety nets pulling more 
migrants to certain geographies, despite prevailing economic trends (Massey 1987). As 
part of the case study, we relied on the migration literature to first identify properties of the 
push and pull variables (see Tables 2, 3, 4). The properties were refined through an itera-
tive process that included interviews with NGO officers and staff members, UN officers 
and migrants.
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4.1.3 � Properties and creation of pressure structural variable

The following properties were identified as sources of push including employment level, 
prevailing wages, civil mechanisms in the society, level of violence, services provided by 
the government, and the level of debt. These properties were classified in terms of three 
categories (see Table 2). For each community, these six properties additively can classify 
the level of push into low, medium, and high cells. The pull variable is measured by the 
following properties in the destination locale including the availability of jobs, prevailing 
salaries and working conditions, availability of government services and family reunifica-
tion. Likewise, the properties of the pull variable also range among three levels. The prop-
erties can be combined in an additive fashion to create a pull variable with a low, medium, 
and high classification. The push and pull variables then can be cross-multiplied to create a 
pressure structural variable containing nine (3 × 3) cells. Based upon structured interviews 
with NGO staff members, UN officers, and villagers/migrants, we were able to classify the 
various cases into the pressure structural variables (Table 4). We found that the pressure to 
migrate is extremely high (3, 3) for the Guatemala migrants and Rohingya refugees, high 
(3,  2) for migrants from Bihar, India, moderate (2,  2) for Purreyavalasa and Korruvani-
valasa, and relatively low/medium (2,  1) for villagers in Vedullavalasa, B.G.Palem, and 
Kondadadi. Finally, the pressure to migrate was low (1, 1) for the residents in Mandirava-
lasa and Bondapalli.

4.2 � Migration agile flow structural variable

Operating environments that are turbulent are subject to intense time pressure and require 
a more agile approach (Cozzolino et al. 2012). Because many modern-day organizations 
operate in dynamic environments and under tight time constraints, the ability to quickly 
and efficiently adapt to unanticipated changes is important for many supply chain systems 
(Shareef et al. 2018). This requires a shift in the organization’s focus from simply a lean 
approach to one that also includes elements of supply chain agility. Swafford et al. (2006) 
define supply chain agility as “a supply chain’s capability to adapt or respond in a speedy 
manner to a changing marketplace environment” (pp. 172). As such, in this research we 
adapt supply chain agility to the network flows of migrants.

Agility is particularly critical within migration networks where many disasters are 
unpredictable, and quickly delivering services to refugees can be a matter of life or death 
(Day et al. 2012). Because of this pressure in the humanitarian context, organizations must 
quickly deploy limited resources in a compressed timeframe. As such, we examine the net-
work flows in terms of two elements potentially impacting agility: Bill of Material (BOM) 
complexity of the migrants and the degree of bottlenecks along the network path.

4.2.1 � BOM complexity

Over time, managing manufacturing processes and supply chains systems has become 
more complex. Simon (1962) defines complexity in a system as “…a large number 
of parts that interact in a non-simple way” (pp. 468). In its simplest form, this can be 
applied to a manufactured product. For example, products with complex bills of mate-
rials are associated with higher production cost and less production flexibility (Bal-
akrishnan and Geunes 2000), and organizations with higher levels of product variety 
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are associated with supply chain processes that are more complex (Balakrishnan and 
Geunes 2000). Hence, product and process simplicity results in supply chains that are 
more agile and flexible (Coronado Mondragon et  al. 2004). In the humanitarian con-
text, an underexplored research area involves migrant groups that are associated with 
different levels of complexity (Behl and Dutta 2018). In this research, we define the 
BOM complexity variable based upon grouping, gender, age, health needs, and cultural/
religious needs. The grouping size reflects whether men are traveling alone or whether 
families/children are also making the journey (Table  3). The simplest BOM structure 
would be represented when men travel alone where the security and safety precautions 
are minimal. On the other hand, women and children add to the degree of BOM com-
plexity because additional resources are needed to ensure that proper safety and services 
are provided along the transit journey. In addition, because some migrants making the 
journey are ill or may fall ill, additional services such as providing medication and treat-
ment become necessary. On the other hand, healthy individuals require fewer resources 
and less care resulting in simpler BOMs. Finally, some migrant groups might have cul-
tural or religious requirements (e.g. food provisions) resulting in a BOM that is more 
complex.

4.2.2 � Degree of bottlenecks along paths

In a traditional production system, a forecast is generated to anticipate future customer 
demand. Using that forecast, a Master Production Schedule (MPS) is generated to calculate 
the finished good quantities that are needed. The MPS coupled with the BOM helps cre-
ate the Materials Requirements Plan (MRP) to identify the necessary raw materials, com-
ponents, and subassemblies needed to manufacture the finished goods. Necessary produc-
tion levels can then be calculated by work center and bottlenecks can then be identified. In 
this traditional production environment, lack of visibility can cause coordination problems. 
For example, because work is simply sent to the next work center without concern for the 
workload at the next work center, surges or delays in upstream production could result in 
WIP stock level increases or production delays. As a result, the downstream work center 
must communicate with the work center upstream to plan for the timing and quantity of 
demand in order to mitigate delays. For example, Devika et al. (2016) found that lack of 
communication downstream resulted in lack of process integration and increased inventory.

Similarly, in the migration context, investments in migration management have resulted 
in reduced bottlenecks (Spearman and Zazanis 1992). This is done with coordination and 
planning to alleviate pressure points along the migration path. On a micro level, for-hire 
migrant brokers can facilitate pre-departure training, organize medical tests, and collect 
citizenship documentation (Goss and Lindquist 2000). In  situations where individuals 
are migrating for work, a recruitment company hired by a potential employer can antici-
pate, expedite, and assemble the necessary documentation to avoid travel delays (Xiang 
and Lindquist 2014). In addition, the literature also identifies the importance of family 
and social connections to help navigate and finance a smooth migration journey (Boyd 
1989; Curran and Rivero-Fuentes 2003). Similarly, on a macro level, NGOs can work 
with upstream and downstream partners to communicate migrant needs and fluctuations 
in demand patterns (Jahre and Jensen 2010; Schulz and Blecken 2010). This interorganiza-
tional cooperation results in more supply chain visibility and can increase the probability 
that appropriate resources are available (Tatham and Pettit 2010).
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4.2.3 � Properties and creation of agile structural variable

Based upon the literature and evidence from the case study interviews, the following prop-
erties for the degree of bottlenecks variables were identified (Table 3): inter-organizational 
coordination, family downstream coordination transportation ease, border controls, cultural 
similarities, legal rights of the migrants, and cultural similarities along the network path. 
Inter-organizational coordination can include zero-level, two-level, or multi-level points 
along the network. Similarly, transportation can either be non-existent, somewhat avail-
able, or frequently available. Border control can be both physical and legal in nature, pre-
venting the free flow of migrants. Cultural similarity of the migration population to that of 
the locals can also vary from minimal to extensive as the migrants move along their migra-
tion path. Finally, some migrants might enjoy a degree of legal status, protection, and rite 
of passage while others may be more vulnerable.

Based upon structured interviews we classified the agility structural variable for each 
of the eleven cases (Table 5). We found that for Rohingya refugees there was a low (1, 1) 
degree of agility, while Guatemala migrants faced low/medium levels of agility along the 
path (2, 1). Migrants from Bihar and villagers in Vedullavalasa, Purreyavalasa, and Kon-
dadadi were classified as having medium level of agility. B.G.Palem and Korruvanivalasa 
villagers faced a medium/high level of agility. Finally, villagers from Mandiravalasa faced 
the highest level of agility.

4.3 � Total cost of migrant network (TCMN)

In manufacturing environments, research has shown a positive link between agile strategies 
and high levels of firm performance (Christopher and Towill 2000; Qrunfleh and Tarafdar 
2014). Yet, higher levels of agility are not necessarily associated with lower costs. Mason-
Jones et al. (2000) found that while lean strategies prioritize cost reduction, agile strate-
gies aim to maximize service. While agility captures both a firm’s internal performance 
and service to the market, it fails to capture costs that cascade through the supply chain. 
Because agility emphasizes service as a primary focus, this orientation could result in 
higher internal costs, yet higher service and lower external costs. As a result, it is critical 
to study the relationship between supply chain agility and calculate costs along the supply 
chain to assess the Total Cost of Ownership (TCO).

Table 5   Agility structural variable

BOM complexity

High Medium Low

Degree of bottlenecks along supply chain
Low (3, 1) Medium agility

Bihar
(3, 2) Medium high agility (3, 3) High agility Mandirava-

lasa, Rickshaw Colony
Medium (2, 1) Low/medium agility 

Guatemala migrants
(2, 2) Medium agility Vedul-

lavalas, Purreyavalasa, 
Kondadadi, Bondapalli

(2, 3) Medium high agility 
B.G.Palem, Korruvanivalasa

High (1, 1) Low agility Rohingya 
refugees

(1, 2) Low/medium agility (1, 3) Medium agility
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Originating in the purchasing literature, the TCO is a philosophy and a tool used to 
understand the true cost of buying a particular good or service from a supplier (Ellram 
1995). Evidence suggests that firms with a better TCO understanding make better decisions 
resulting in higher levels of competitiveness and profitability (Ellram and Siferd 1998). In 
the procurement context, TCO considers costs beyond purchase price to compare the long-
term outcomes among several decision alternatives (Ferrin and Plank 2002). Similarly, in 
the manufacturing context, the TCO principle has been used to understand TCO for larger 
capital expenditures beyond the acquisition price to also consider the cost to use, main-
tain, and dispose of assets (Monczka and Trecha 1988). Over time, the TCO concept has 
been extended to other contexts comparing information technology choices (David et al. 
2002) and has been used as a process improvement tool in the service sector (Hurkens et al. 
2006). In addition, Ellram (1995) suggests that TCO concepts can be extended to the entire 
supply chain as a means to understand total channel costs. These end to end supply chain 
costs could include costs associated with research and qualification of suppliers, order 
placement, product purchase, shipping, holding inventory, overhead, product inspection, 
product replacement, and product disposal (Ellram 1995; Ferrin and Plank 2002). These 
researchers found that the TCO framework can be used when the firm is able to translate 
performance measures into monetary terms in order to compare decision alternatives.

The TCO framework could also be useful in the migration context to balance respec-
tive stakeholder priorities. Even if migrants are prepared for the travel costs associated 
with the journey, many migrants are unable to fully anticipate the range of costs involved 
from origin to destination. Furthermore, network supporters such as NGOs, governments, 
communities, and international agencies bear many of the unanticipated costs. These costs 
may be associated with procuring food, shelter, transportation, and documentation (Xiang 
and Lindquist 2014). In addition, migration comes with significant health and safety risks. 
Migrants are often exposed to violence, communicable diseases, substance abuse, and 
sexual abuse. Furthermore, psychosocial issues often arise as migrants become separated 
from the social structure they were previously accustomed to (Carballo and Nerukar 2001; 
Gushulak and MacPherson 2000; Gushulak et  al. 2009). Finally, attempting to enter a 
country illegally may result in incarceration and legal charges limiting future employment 
opportunities (Gushulak and MacPherson 2000).

Based upon the literature and the field case study, the total cost of migrant network is 
accumulated by taking into consideration the lead time of the journey, health and safety 
of migrants in transit, internal failure cost of travel and supplies, and external failure (see 
Table 6); these properties range from low to high. Lead time in transit can range from days 
to months and even years. Even if migrants can reach their destination, the difficulty of 
the journey could result in migrants succumbing to serious health problems. Dangerous 
conditions may result in some migrants getting raped, assaulted, and even kidnapped. As 
migrants make their journey, the travel costs can range from minimal to extremely expen-
sive. Total costs may be low if the migrants reach their final destination and are able to 
effectively participate in the new society. However, total migration costs will increase if 
migrants are deported or stuck in intermediate locations.

Based upon the interaction of the pressure structural variable (Table 4) with the agility 
structural variable (Table 5), we have created a Total Cost of Migrant Network (TCMN) 
process variable (Table 7). The various cases are classified within this table. Thus, on the 
extreme end of the continuum, the Rohingya refugee network incurs the highest levels of 
TCMN (3, 3), while migrants from Mandiravalasa village incur the lowest levels of TCMN 
(1, 1). The Guatemala migrants incur relatively high levels of TCMN (2, 3). The migrants 
from Bihar and villagers in Purreyavalasa are associated with moderately high levels of 
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TCMN (2, 3), while Vedullavalasa, Kondadadi and Korruvanivalasa networks incur rela-
tively moderate levels of TCMN (2, 2). Finally, B.G.Palem network incurs low to medium 
level of TCMN (1, 2).

5 � Discussion

In this research, we developed a new framework to connect push/pull process variables 
with BOM complexity and degree of bottleneck pressure along migrant networks while 
also considering the total cost of migration. This framework is of significance as it con-
nects the migration literature with the supply chain literature and correspondingly differen-
tiates and defines properties for process variables among different stakeholders.

The framework developed in this paper can be used to provide recommendations 
based upon an examination of stakeholders’ trade-offs between investments in develop-
ment (mitigating push properties) relative to investments managing migration flows to 
ensure agility (e.g. safer passage). Specifically, the model provides specific areas (prop-
erties) where resources can be channeled from one process variable to another. Simi-
lar to manufacturing supply chains, more investment in development upstream could 
potentially reduce more expensive expenditures to create agile flows downstream. For 
example, some countries fund and implement border controls to ensure a high degree 
of bottlenecks in the network path (Table 3). Instead, some funding could potentially be 
diverted to ensuring the push conditions ameliorate the sourcing location (Table 2).

The typology also provides a way to directly compare the level of migration pressure 
faced among communities locally and globally (Table 4). This will help local, regional, 
and global organizations assess different levels of push and pull migration and then 
rationalize resource allocation. Furthermore, the model provides insights into assess-
ing the level of agility of different migrant flows across the world (Table  5). Finally, 
in Table 7, it is possible to compare the total cost incurred among migrant groups. The 
typology developed in this research can provide direct recommendations for practition-
ers and offer insights for future research. Finally, the typology provides innovative pre-
scriptions for the developmental sector and those supporting migration management.

Table 7   Total cost of migrant network (TCMN) structural variable
Pressure

Low
Medium High

Agility
Low (3,1) Medium TCMN (3,2) High/medium TCMN (3,3) High TCMN 

Medium (2,1) Low/medium TCMN (2,2) Medium TCMN (2,3) High/medium TCMN

High

(1,1) Low TCMN (1,2) Low/medium TCMN (1,3) Medium TCMN

Bihar
Kondadadi

Vedullavalas

B.G Palem Korruvanivalasa

Mandiravalasa

Rohingya refugees

Purreyavalasa

Bondapalli

Rickshaw Colony

Guatemala migrants 
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5.1 � Development

To reduce the flow of mass migration, it is critical that governments and development 
agencies focus upon reducing the push conditions (Table  2) at the local level. Thus, 
resources should be targeted to reduce unemployment, boost wages, build an equitable 
civil society, provide better government services (e.g., education, healthcare, housing), 
and reduce debt (e.g., debt forgiveness or micro-credit loans). Similarly, to reduce the 
strength of the pull conditions of destination locations, governments could subsidize 
comparable employment opportunities in local villages.

5.2 � Management of migrant flows

5.2.1 � Genocide and other forced migrations

It is possible that violence and genocide might be prevalent in certain regions of the 
world where the civil society collapses. In these situations, the government may be una-
ble or unwilling to provide services to certain groups. As such, there would be intense 
pressure (push) to migrate. It is critical for such refugees to be supported by services that 
facilitate a more agile migration flow. Agencies supporting the refugees should expect a 
complex BOM with entire families migrating, an increased risk of health problems, and 
must be cognizant of the unique cultural and religious needs of the migrants. The NGOs 
and developmental agencies should look to support upstream and downstream coordi-
nation among supporting partners, develop inexpensive and frequent transportation 
between the transit hubs, help gain legal rights for refugees, work in removing physical 
and legal barriers at border crossings, and facilitate family reunifications at the destina-
tion countries.

5.2.2 � Economic migrants

Many economically advanced countries are concerned with the challenges of mass 
migration at their borders; especially if it consists of migrants seeking a better life. 
To control the flow, developed countries can either reduce the pressure (Table  4) or 
reduce the agility (Table 5) of migrant flows. To reduce pressure, economically devel-
oped nations can invest in reducing the push factors by increasing the development of 
communities where the migrants originate. Simultaneously, they can also reduce the 
agility of flow by erecting both legal and physical barriers along the network paths, 
discouraging transit nations from providing legal rights for domicile or travel, and dis-
couraging coordination with upstream and downstream agents to guide the flow. Some-
times NGOs and other agencies are forced to work indirectly or operate in tandem with 
smugglers. As a result, more severe penalties for smugglers or those facilitating illegal 
entry would make certain migration routes less agile. In the following section, we offer 
explanation pertaining to how the knowledge could be applied at a micro level with a 
specific NGO.
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5.3 � Justification of the framework

The results of this research were shared with an NGO (Sodhana Charitable Trust) and 
the framework applied in practice to ensure external validity. In interviews with the eco-
nomic migrants cared for by Sodhana Charitable Trust, it became apparent that the vil-
lagers were only focused on the direct income earned through seasonal migration while 
working on construction sites and in other harmful destinations. In their cost/benefit 
understanding, there did not appear to be a long-term understanding of potential costs 
due to injury and diseases. Hence, based upon this research framework, Sodhana Chari-
table Trust now provides information to current migrants about the long-term health 
costs of poor working and living conditions. This additional information aids villag-
ers in making more educated decisions in assessing the total costs and benefits of the 
migration journey.

5.4 � Future research

The typology sheds interesting insights that might be explored in future research. In the 
interview process, it became apparent that in situations where the network was agile and 
push pressure was not significant year-round, migration was more seasonal. This reverse 
flow could potentially be applicable for the manufacturing sector. The proper combination 
of push and pull pressures coupled with agile systems would allow for products to easily be 
moved from downstream to upstream locations (e.g. inventory reallocation).

In the developmental/migration context, it might be possible to measure the specific 
costs of push, pull, BOM complexity, and supply constraint properties to come up with an 
actual total cost of migrant networks. This data would then provide a more precise method 
in comparing trade-offs. Furthermore, the same data and functions could be used to come 
up with an optimal allocation model between developmental aid and border barriers. 
Finally, the development of communities is a long-term proposition; it would be interest-
ing to see the dynamic effects of investments on the development and migration flows over 
time.

6 � Conclusion

In this research, we contribute to the migration literature by borrowing concepts from sup-
ply chain management literature and applying those to the migration context. Similar to 
how the supply chains of manufacturing organizations must manage a set of objectives to 
minimize the total cost of ownership, humanitarian supply chains must also manage a dif-
ferent set of stakeholder objectives to minimize the total cost of the migrant network. Using 
the typology developed here, we are able to map the unique forces contributing to the total 
cost of the migrant network and make targeted recommendations that NGOs can use to 
better balance costs. This research is transformational in that it provides a generalization of 
push/pull, agility, and costs across two historically diverse fields. The model ensures a high 
degree of internal and external validity given the threading of the literature review and the 
case studies.



	 Annals of Operations Research

1 3

References

Baharmand, H., Comes, T., & Lauras, M. (2017). Defining and measuring the network flexibility of humani-
tarian supply chains: Insights from the 2015 Nepal earthquake. Annals of Operations Research. https​
://doi.org/10.1007/s1047​9-017-2713-y.

Balakrishnan, A., & Geunes, J. (2000). Requirements planning with substitutions: Exploiting bill-of-mate-
rials flexibility in production planning. Manufacturing and Service Operations Management, 2(2), 
166–185.

Balcik, B., & Beamon, B. M. (2008). Facility location in humanitarian relief. International Journal of 
Logistics, 11(2), 101–121.

Barratt, M. (2004). Understanding the meaning of collaboration in the supply chain. Supply Chain Manage-
ment: An International Journal, 9(1), 30–42.

Bechte, W. (1988). Theory and practice of load-oriented manufacturing control. The International Journal 
of Production Research, 26(3), 375–395.

Behl, A., & Dutta, P. (2018). Humanitarian supply chain management: A thematic literature review 
and future directions of research. Annals of Operations Research. https​://doi.org/10.1007/s1047​
9-018-2806-2.

Bhagwati, J. N. (1979). International migration of the highly skilled: Economics, ethics and taxes. Third 
World Quarterly, 1(3), 17–30.

Bhattacharya, S., Hasija, S., & Van Wassenhove, L. N. (2014). Designing efficient infrastructural investment 
and asset transfer mechanisms in humanitarian supply chains. Production and Operations Manage-
ment, 23(9), 1511–1521.

Bhugra, D., & Becker, M. A. (2005). Migration, cultural bereavement and cultural identity. World Psychia-
try, 4(1), 18–24.

Bonney, M. C., Zhang, Z., Head, M. A., Tien, C. C., & Barson, R. J. (1999). Are push and pull systems 
really so different? International Journal of Production Economics, 59(1–3), 53–64.

Boyd, M. (1989). Family and personal networks in international migration: Recent developments and new 
agendas. International Migration Review, 23(3), 638–670.

Cachon, G. P. (2004). The allocation of inventory risk in a supply chain: Push, pull, and advance-purchase 
discount contracts. Management Science, 50(2), 222–238.

Cao, M., & Zhang, Q. (2011). Supply chain collaboration: Impact on collaborative advantage and firm per-
formance. Journal of Operations Management, 29(3), 163–180.

Carballo, M., & Nerukar, A. (2001). Migration, refugees, and health risks. Emerging Infectious Diseases, 
7(3), 556–560.

Carrington, W. J., Detragiache, E., & Vishwanath, T. (1996). Migration with endogenous moving costs. The 
American Economic Review, 86, 909–930. 

Castles, S. (2010). Understanding global migration: A social transformation perspective. Journal of Ethnic 
and Migration Studies, 36(10), 1565–1586.

Chen, C. Y., Zhao, Z., & Ball, M. O. (2002). A model for batch advanced available-to-promise. Production 
and Operations Management, 11(4), 424–440.

Chiquiar, D., & Hanson, G. H. (2005). International migration, self-selection, and the distribution of wages: 
Evidence from Mexico and the United States. Journal of Political Economy, 113(2), 239–281.

Christopher, M., & Towill, D. R. (2000). Supply chain migration from lean and functional to agile and cus-
tomised. Supply Chain Management: An International Journal, 5(4), 206–213.

Coronado Mondragon, A. E., Lyons, A. C., & Kehoe, D. F. (2004). Assessing the value of information 
systems in supporting agility in high-tech manufacturing enterprises. International Journal of Opera-
tions and Production Management, 24(12), 1219–1246.

Cozzolino, A., Rossi, S., & Conforti, A. (2012). Agile and lean principles in the humanitarian supply chain: 
The case of the United Nations World Food Programme. Journal of Humanitarian Logistics and Sup-
ply Chain Management, 2(1), 16–33.

Crépeau, F., Nakache, D., & Atak, I. (2007). International migration: Security concerns and human rights 
standards. Transcultural Psychiatry, 44(3), 311–337.

Curran, S. R., & Rivero-Fuentes, E. (2003). Engendering migrant networks: The case of Mexican migration. 
Demography, 40(2), 289–307.

David, J. S., Schuff, D., & St Louis, R. (2002). Managing your total IT cost of ownership. Communications 
of the ACM, 45(1), 101–106.

Day, J. M., Melnyk, S. A., Larson, P. D., Davis, E. W., & Whybark, D. C. (2012). Humanitarian and disaster 
relief supply chains: A matter of life and death. Journal of Supply Chain Management, 48(2), 21–36.

De Camargo, J. A., Mendonça, P. S. M., de Oliveira, J. H. C., Jabbour, C. J. C., & de Sousa Jabbour, A. B. 
L. (2017). Giving voice to the silent: a framework for understanding stakeholders’ participation in 

https://doi.org/10.1007/s10479-017-2713-y
https://doi.org/10.1007/s10479-017-2713-y
https://doi.org/10.1007/s10479-018-2806-2
https://doi.org/10.1007/s10479-018-2806-2


Annals of Operations Research	

1 3

socially-oriented initiatives, community-based actions and humanitarian operations projects. Annals 
of Operations Research. https​://doi.org/10.1007/s1047​9-017-2426-2.

De Haas, H. (2007). Turning the tide? Why development will not stop migration. Development and Change, 
38(5), 819–841.

De Haas, H., Fokkema, T., & Fihri, M. F. (2015). Return migration as failure or success? Journal of Inter-
national Migration and Integration, 16(2), 415–429.

Decker, S. H., Katz, C. M., & Webb, V. J. (2008). Understanding the black box of gang organization: Impli-
cations for involvement in violent crime, drug sales, and violent victimization. Crime & Delinquency, 
54(1), 153–172.

Devika, K., Jafarian, A., Hassanzadeh, A., & Khodaverdi, R. (2016). Optimizing of bullwhip effect and net 
stock amplification in three-echelon supply chains using evolutionary multi-objective metaheuristics. 
Annals of Operations Research, 242(2), 457–487. https​://doi.org/10.1007/s1047​9-013-1517-y.

Docquier, F., & Marfouk, A. (2006). International migration by education attainment, 1990–2000. In C. 
Ozden & M. Shiff (Eds.), International migration, remittances and the brain drain (pp. 151–199). 
Washington, DC: Palgrave Macmillan.

Donaldson, T., & Preston, L. E. (1995). The stakeholder theory of the corporation: Concepts, evidence, 
and implications. Academy of Management Review, 20(1), 65–91.

Dubey, R., Altay, N., & Blome, C. (2017). Swift trust and commitment: The missing links for humani-
tarian supply chain coordination? Annals of Operations Research. https​://doi.org/10.1007/s1047​
9-017-2676-z.

Dubin, R. (1969). Theory building. New York: The Free Press.
Dustmann, C., Fasani, F., Frattini, T., Minale, L., & Schönberg, U. (2017). On the economics and poli-

tics of refugee migration. Economic Policy, 32(91), 497–550.
Eisenhardt, K. M. (1989). Building theories from case study research. Academy of Management Review, 

14(4), 532–550.
Ellram, L. M. (1995). Total cost of ownership: An analysis approach for purchasing. International Jour-

nal of Physical Distribution and Logistics Management, 25(8), 4–23.
Ellram, L. M., & Siferd, S. P. (1998). Total cost of ownership: A key concept in strategic cost manage-

ment decisions. Materials Engineering, 19(1), 55–83.
Etling, A., Backeberg, L., & Tholen, J. (2018). The political dimension of young people’s migration 

intentions: Evidence from the Arab Mediterranean region. Journal of Ethnic and Migration Stud-
ies. https​://doi.org/10.1080/13691​83X.2018.14850​93.

Facchini, G., & Willmann, G. (2005). The political economy of international factor mobility. Journal of 
International Economics, 67(1), 201–219.

Ferrin, B. G., & Plank, R. E. (2002). Total cost of ownership models: An exploratory study. Journal of 
Supply Chain Management, 38(2), 18–29.

Flynn, B. B., Schroeder, R. G., & Sakakibara, S. (1995). The impact of quality management practices on 
performance and competitive advantage. Decision Sciences, 26(5), 659–691.

Freeman, E. (1984). Strategic management: A stakeholder approach. Boston, MA: Pitman Co.
Friebel, G., & Guriev, S. (2006). Smuggling humans: A theory of debt-financed migration. Journal of 

the European Economic Association, 4(6), 1085–1111.
Gadde, L. E., Huemer, L., & Håkansson, H. (2003). Strategizing in industrial networks. Industrial Mar-

keting Management, 32(5), 357–364.
Goldsby, T. J., & García-Dastugue, S. J. (2003). The manufacturing flow management process. The 

International Journal of Logistics Management, 14(2), 33–52.
Goss, J., & Lindquist, B. (2000). Placing movers: An overview of the Asian-Pacific migration system. 

The Contemporary Pacific, 12(2), 385–414.
Gostin, L. O., & Roberts, A. E. (2015). Forced migration: The human face of a health crisis. JAMA, 

314(20), 2125–2126.
Gupta, S., Altay, N., & Luo, Z. (2017). Big data in humanitarian supply chain management: A review 

and further research directions. Annals of Operations Research. https​://doi.org/10.1007/s1047​
9-017-2671-4.

Gushulak, B. D., & MacPherson, D. W. (2000). Health issues associated with the smuggling and traffick-
ing of migrants. Journal of Immigrant Health, 2(2), 67–78.

Gushulak, B. D., Pottie, K., Roberts, J. H., Torres, S., & DesMeules, M. (2011). Migration and health in 
Canada: Health in the global village. CMAJ, 183(12), 952–958.

Gushulak, B. D., Weekers, J., & MacPherson, D. W. (2009). Migrants and emerging public health issues 
in a globalized world: Threats, risks and challenges, an evidence-based framework. Emerging 
Health Threats Journal, 2(1), 7091–7103.

https://doi.org/10.1007/s10479-017-2426-2
https://doi.org/10.1007/s10479-013-1517-y
https://doi.org/10.1007/s10479-017-2676-z
https://doi.org/10.1007/s10479-017-2676-z
https://doi.org/10.1080/1369183X.2018.1485093
https://doi.org/10.1007/s10479-017-2671-4
https://doi.org/10.1007/s10479-017-2671-4


	 Annals of Operations Research

1 3

Hagan, J., & Ebaugh, H. R. (2003). Calling upon the sacred: Migrants’ use of religion in the migration 
process. International Migration Review, 37(4), 1145–1162.

Hallgren, M., & Olhager, J. (2009). Lean and agile manufacturing: External and internal drivers and 
performance outcomes. International Journal of Operations & Production Management, 29(10), 
976–999.

Heitmueller, A. (2005). Unemployment benefits, risk aversion, and migration incentives. Journal of Pop-
ulation Economics, 18(1), 93–112.

Hopp, W. J., & Spearman, M. L. (2004). To pull or not to pull: What is the question? Manufacturing and 
Service Operations Management, 6(2), 133–148.

Huang, C. C., & Kusiak, A. (1998). Manufacturing control with a push-pull approach. International 
Journal of Production Research, 36(1), 251–276.

Hurkens, K., van der Valk, W., & Wynstra, F. (2006). Total cost of ownership in the services sector: A 
case study. Journal of Supply Chain Management, 42(1), 27–37.

Huysmans, J. (2000). The European Union and the securitization of migration. JCMS: Journal of Common 
Market Studies, 38(5), 751–777.

Jabbour, C. J. C., Sobreiro, V. A., de Sousa Jabbour, A. B. L., de Souza Campos, L. M., Mariano, E. B., 
& Renwick, D. W. S. (2017). An analysis of the literature on humanitarian logistics and supply 
chain management: Paving the way for future studies. Annals of Operations Research. https​://doi.
org/10.1007/s1047​9-017-2676-z.

Jahre, M., & Jensen, L. M. (2010). Coordination in humanitarian logistics through clusters. International 
Journal of Physical Distribution and Logistics Management, 40(8/9), 657–674.

Jick, T. D. (1979). Mixing qualitative and quantitative methods: Triangulation in action. Administrative Sci-
ence Quarterly, 24(4), 602–611.

Karmarkar, U. S. (1986). Push, pull and hybrid control schemes. Tijdschrift voor Economie en Management, 
26, 345–363.

Kofman, E. (2004). Family-related migration: A critical review of European studies. Journal of Ethnic and 
Migration Studies, 30(2), 243–262.

Kovács, G., & Spens, K. (2009). Identifying challenges in humanitarian logistics. International Journal of 
Physical Distribution and Logistics Management, 39(6), 506–528.

Kunz, N., & Reiner, G. (2016). Drivers of government restrictions on humanitarian supply chains: An 
exploratory study. Journal of Humanitarian Logistics and Supply Chain Management, 6(3), 329–351.

Lee, E. S. (1966). A theory of migration. Demography, 3(1), 47–57.
Lin, C. T., Chiu, H., & Chu, P. Y. (2006). Agility index in the supply chain. International Journal of Pro-

duction Economics, 100(2), 285–299.
Long, K. (2013). When refugees stopped being migrants: Movement, labour and humanitarian protection. 

Migration Studies, 1(1), 4–26.
Mallett, R., & Hagen-Zanker, J. (2018). Forced migration trajectories: An analysis of journey-and decision-

making among Eritrean and Syrian arrivals to Europe. Migration and Development, 7(3), 341–351.
Marradi, A. (1990). Classification, typology, taxonomy. Quality & Quantity, 24(2), 129–157.
Martin, P. L., & Zürcher, G. (2008). Managing migration: The global challenge (Vol. 63, No. 1). Washing-

ton, DC: Population Reference Bureau.
Mason-Jones, R., Naylor, B., & Towill, D. R. (2000). Engineering the leagile supply chain. International 

Journal of Agile Management Systems, 2(1), 54–61.
Massey, D. S. (1987). Understanding Mexican migration to the United States. American Journal of Sociol-

ogy, 92(6), 1372–1403.
Melcher, A. (1976). Structure and process of organizations: A systems approach. Englewood Cliffs, NJ: 

Prentice-Hall.
Melcher, A., & Melcher, B. (1980). Toward a systems theory of policy analysis: Static and dynamic analy-

sis. Academy of Management Review, 5, 235–247.
Melnyk, S. A., Davis, E. W., Spekman, R. E., & Sandor, J. (2010). Outcome-driven supply chains. MIT 

Sloan Management Review, 51(2), 33–38.
Monczka, R. M., & Trecha, S. J. (1988). Cost-based supplier performance evaluation. Journal of Purchas-

ing and Materials Management, 24(1), 2–7.
Olhager, J., & Östlund, B. (1990). An integrated push–pull manufacturing strategy. European Journal of 

Operational Research, 45(2–3), 135–142.
Oloruntoba, R., & Gray, R. (2006). Humanitarian aid: An agile supply chain? Supply Chain Management: 

An International Journal, 11(2), 115–120.
Oloruntoba, R., Hossain, G. F., & Wagner, B. (2016). Theory in humanitarian operations research. Annals of 

Operations Research. https​://doi.org/10.1007/s1047​9-016-2378-y.

https://doi.org/10.1007/s10479-017-2676-z
https://doi.org/10.1007/s10479-017-2676-z
https://doi.org/10.1007/s10479-016-2378-y


Annals of Operations Research	

1 3

Özbayrak, M., Akgün, M., & Türker, A. K. (2004). Activity-based cost estimation in a push/pull advanced 
manufacturing system. International Journal of Production Economics, 87(1), 49–65.

Park, R. E. (1928). Human migration and the marginal man. American Journal of Sociology, 33(6), 
881–893.

Pécoud, A., & De Guchteneire, P. (2006). International migration, border controls and human rights: 
Assessing the relevance of a right to mobility. Journal of Borderlands Studies, 21(1), 69–86.

Pessar, P. R., & Mahler, S. J. (2003). Transnational migration: Bringing gender. International Migration 
Review, 37(3), 812–846.

Piore, M. J. (1979). Birds of passage: Migrant labor and industrial societies. Cambridge: Cambridge Uni-
versity Press.

Pyke, D. F., & Cohen, M. A. (1990). Push and pull in manufacturing and distribution systems. Journal of 
Operations Management, 9(1), 24–43.

Qrunfleh, S., & Tarafdar, M. (2014). Supply chain information systems strategy: Impacts on supply chain 
performance and firm performance. International Journal of Production Economics, 147, 340–350.

Sargent, C., & Larchanché, S. (2011). Transnational migration and global health: The production and 
management of risk, illness, and access to care. Annual Review of Anthropology, 40, 345–361.

Sarker, B. R., & Fitzsimmons, J. A. (1989). The performance of push and pull systems: A simulation and 
comparative study. The International Journal of Production Research, 27(10), 1715–1731.

Schachter, J., & Althaus, P. G. (1989). An equilibrium model of gross migration. Journal of Regional 
Science, 29(2), 143–159.

Schulz, S. F., & Blecken, A. (2010). Horizontal cooperation in disaster relief logistics: Benefits and 
impediments. International Journal of Physical Distribution and Logistics Management, 40(8/9), 
636–656.

Seifert, L., Kunz, N., & Gold, S. (2018). Humanitarian supply chain management responding to refugees: A 
literature review. Journal of Humanitarian Logistics and Supply Chain Management., 8(3), 398–426.

Shannon, G. W., Skinner, J. L., & Bashshur, R. L. (1973). Time and distance: The journey for medical 
care. International Journal of Health Services, 3(2), 237–244.

Shareef, M. A., Dwivedi, Y. K., Mahmud, R., Wright, A., Rahman, M. M., Kizgin, H., et  al. (2018). 
Disaster management in Bangladesh: Developing an effective emergency supply chain network. 
Annals of Operations Research. https​://doi.org/10.1007/s1047​9-018-3081-y.

Sieber, S. D. (1973). The integration of fieldwork and survey methods. American Journal of Sociology, 
78(6), 1335–1359.

Siggelkow, N. (2007). Persuasion with case studies. Academy of Management Journal, 50(1), 20–24.
Simon, H. A. (1962). The architecture of complexity. Proceedings of the American Philosophical Soci-

ety, 106(6), 467–482.
Sjaastad, L. A. (1962). The costs and returns of human migration. Journal of Political Economy, 70(5), 

80–93.
Skjoett-Larsen, T., Thernøe, C., & Andresen, C. (2003). Supply chain collaboration: Theoretical per-

spectives and empirical evidence. International Journal of Physical Distribution & Logistics 
Management, 33(6), 531–549.

Soosay, C. A., & Hyland, P. (2015). A decade of supply chain collaboration and directions for future 
research. Supply Chain Management: An International Journal, 20(6), 613–630.

Spearman, M. L., Woodruff, D. L., & Hopp, W. J. (1990). CONWIP: A pull alternative to kanban. The 
International Journal of Production Research, 28(5), 879–894.

Spearman, M. L., & Zazanis, M. A. (1992). Push and pull production systems: Issues and comparisons. 
Operations Research, 40(3), 521–532.

Spijkerboer, T. (2007). The human costs of border control. European Journal of Migration and Law, 
9(1), 127–139.

Stank, T. P., Keller, S. B., & Daugherty, P. J. (2001). Supply chain collaboration and logistical service 
performance. Journal of Business logistics, 22(1), 29–48.

Stefansson, G., & Russell, D. M. (2008). Supply chain interfaces: Defining attributes and attribute values 
for collaborative logistics management. Journal of Business Logistics, 29(1), 347–359.

Swafford, P. M., Ghosh, S., & Murthy, N. (2006). The antecedents of supply chain agility of a firm: 
Scale development and model testing. Journal of Operations Management, 24(2), 170–188.

Taran, P. A. (2001). Human rights of migrants: Challenges of the new decade. International Migration, 
38(6), 7–51.

Tatham, P. H., & Pettit, S. J. (2010). Transforming humanitarian logistics: The journey to supply net-
work management. International Journal of Physical Distribution and Logistics Management, 
40(8/9), 609–622.

Thomas, F. (Ed.). (2016). Handbook of migration and health. ‎Cheltenham: Edward Elgar Publishing.

https://doi.org/10.1007/s10479-018-3081-y


	 Annals of Operations Research

1 3

Turkeš, R., Cuervo, D. P., & Sörensen, K. (2017). Pre-positioning of emergency supplies: Does putting 
a price on human life help to save lives? Annals of Operations Research. https​://doi.org/10.1007/
s1047​9-017-2702-1.

Ülkü, M. A., Bell, K. M., & Wilson, S. G. (2015). Modeling the impact of donor behavior on humani-
tarian aid operations. Annals of Operations Research, 230(1), 153–168. https​://doi.org/10.1007/
s1047​9-014-1623-5.

UNESCO. (2019). Migration, displacement and education: Building bridges, not walls. Global educa-
tion monitoring report summary. Retrieved January 11, 2019, from https​://en.unesc​o.org/gem-
repor​t/sites​/gem-repor​t/files​/GEMR_2019-GEMR_Summa​ry_ENG-v6.pdf.

UNHCR. (2016). Global trends—Forced displacement in 2016. Retrieved January 11, 2019, from www.
unhcr​.org/5943e​8a34.

Venkatesh, K., Zhou, M. C., Kaighobadi, M., & Caudill, R. (1996). A Petri net approach to investigating 
push and pull paradigms in flexible factory automated systems. International Journal of Produc-
tion Research, 34(3), 595–620.

Venkatesh, V. G., Zhang, A., Deakins, E., Luthra, S., & Mangla, S. (2018). A fuzzy AHP-TOPSIS approach 
to supply partner selection in continuous aid humanitarian supply chains. Annals of Operations 
Research. https​://doi.org/10.1007/s1047​9-018-2981-1.

Widgren, J. (1990). International migration and regional stability. International Affairs, 66(4), 749–766.
Xiang, B., & Lindquist, J. (2014). Migration infrastructure. International Migration Review, 48(suppl_1), 

122–148.
Zhang, J., Wang, Z., & Ren, F. (2019). Optimization of humanitarian relief supply chain reliability: A case 

study of the Ya’an earthquake. Annals of Operations Research. https​://doi.org/10.1007/s1047​9-018-
03127​-5.

Zhao, Z., Ball, M. O., & Kotake, M. (2005). Optimization-based available-to-promise with multi-stage 
resource availability. Annals of Operations Research, 135(1), 65–85. https​://doi.org/10.1007/s1047​
9-005-6235-7.

Zimmerman, C., Kiss, L., & Hossain, M. (2011). Migration and health: A framework for 21st century pol-
icy-making. PLoS Medicine, 8(5), 1–7.

Zimmermann, K. F. (1994). European migration: Push and pull. The World Bank Economic Review, 
8(suppl_1), 313–342.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.1007/s10479-017-2702-1
https://doi.org/10.1007/s10479-017-2702-1
https://doi.org/10.1007/s10479-014-1623-5
https://doi.org/10.1007/s10479-014-1623-5
https://en.unesco.org/gem-report/sites/gem-report/files/GEMR_2019-GEMR_Summary_ENG-v6.pdf
https://en.unesco.org/gem-report/sites/gem-report/files/GEMR_2019-GEMR_Summary_ENG-v6.pdf
http://www.unhcr.org/5943e8a34
http://www.unhcr.org/5943e8a34
https://doi.org/10.1007/s10479-018-2981-1
https://doi.org/10.1007/s10479-018-03127-5
https://doi.org/10.1007/s10479-018-03127-5
https://doi.org/10.1007/s10479-005-6235-7
https://doi.org/10.1007/s10479-005-6235-7

	DePaul University
	From the SelectedWorks of Nezih Altay
	2020

	Migrant Supply Chain Networks: An Empirically Based Typology
	Migrant supply chain networks: an empirically based typology
	Abstract
	1 Introduction
	2 Literature review and theoretical background
	2.1 Dynamic pressures in migration networks
	2.2 Flows
	2.3 Outcomes

	3 Methodology
	3.1 A multi-method approach
	3.2 Case study
	3.2.1 Mandiravalasa village, A.P. India
	3.2.2 Vedullavalasa village: schedule caste (SC) community, A.P. India
	3.2.3 Purreyavalasa, A.P. India
	3.2.4 Palem village: A.P. India
	3.2.5 Kondadadi village: A.P. India
	3.2.6 Rickshaw colony: A.P. India
	3.2.7 Bondapalli village: AP India
	3.2.8 Korruvanivalasa village: AP India
	3.2.9 Bihar ragpickers in national capital region of India
	3.2.10 Rohingya refugees in Bangladesh
	3.2.11 Guatemala, North America

	3.3 Typology building

	4 Toward a theory of migration flow
	4.1 Migration pressure structural variable
	4.1.1 Push systems
	4.1.2 Pull systems
	4.1.3 Properties and creation of pressure structural variable

	4.2 Migration agile flow structural variable
	4.2.1 BOM complexity
	4.2.2 Degree of bottlenecks along paths
	4.2.3 Properties and creation of agile structural variable

	4.3 Total cost of migrant network (TCMN)

	5 Discussion
	5.1 Development
	5.2 Management of migrant flows
	5.2.1 Genocide and other forced migrations
	5.2.2 Economic migrants

	5.3 Justification of the framework
	5.4 Future research

	6 Conclusion
	References


