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Disasters are on the increase globally with accompanying devastating effects on dairy supply
chains. The devastating effects, caused by disasters on economies in various countries such as
United States of America, Japan, Kenya, Uganda, Mozambique and Zimbabwe call for urgent
sustainable mitigating measures in disaster risk reduction. These countries have experienced
notable natural and man-made disasters in the past. The disasters negatively impacted the
economies of both developed and developing countries, causing misery to people as hunger
and poverty drastically increased. Zimbabwe’s dairy industry was not spared from these
devastating effects as it was vulnerable to disasters such as droughts and cyclones. Disasters
adversely affected supply chains in the country as evidenced by the closure of some dairy
firms between the years 2000 and 2014. This article is set against the backdrop of declining
output across all agricultural sectors in Zimbabwe, evident particularly in the dairy farming
sector which has witnessed inadequate supply of raw milk and dairy products by local
producers. The article assesses the impact of dairy organisations’ partnerships with government
departments and non-governmental organisations in reducing disaster risks on the dairy
supply chain cost efficiency. It also aims to show how partnerships can reduce disaster risks
and weighs the benefits of reduced supply chain costs in improving the affordability of milk
and milk products to the general public. The study employs a mixed-methods approach
comprising structured questionnaires, administered to a sample of 92 respondents out of a
randomly sampled population of 122 participants from dairy farming clusters across the
country, with an 85% response rate. Key informants in the form of 18 dairy officers were
purposively sampled for interviews throughout the dairy farming regions. The research
findings will help government in the formulation of public policies for the dairy sector network
in reducing disaster risks.

Introduction

The world faces new and emerging hazards that multiply disaster risks (Ozturk & Cherix 2013;
United Nations secretariat of the International Strategy for Disaster Reduction [UNISDR] 2011).
According to Ozturk and Cherix (2013), when a disaster hits, disruption that results ripples
through national, regional and global supply chains, causing losses in related industries. A supply
chain is a network of organisations that work together and coordinate their actions to deliver or
move a product or service from supplier to customer (Subbaiah, Rao & Babu 2009). Because of the
inter-linkage of world economies, through global supply chains, nations are sensitive to disasters
regardless of geographical locations (Reddy, Singh & Anbumozhi 2016).

Globally, supply chains have been disrupted by disasters that occurred in the United States of
America and Japan (Asian Development Bank [ADB] & Asian Development Bank Institute [ADBI]
2013; Silva & Reddy 2011). In the United States of America, about 73% of companies experienced
disruption in their supply chains network at least once in five years, with natural disasters being
the most frequent cause of these disruptions (Silva & Reddy 2011). The year 2011 witnessed the
Great East Japan Earthquake and Thai floods that caused disruption to production networks and
supply chains that extended to other countries in the Asian region because of the interdependencies
of regional and world economies (ADB & ADBI 2013). The tsunami that accompanied the earthquake
displaced about 350 000 people with most of them suffering psychological distress (Goodwin et al.
2015). The tsunami and earthquake also resulted in seafood prices rising by 6%. The financial
implications of these disasters were estimated at $2.2 billion and $235 billion for the Thai floods and
the Great East Japan Earthquake, respectively (ADB & ADBI 2013). Cost effective ways of alleviating
poverty, increasing productivity and generating economic growth need to be put in place.

The 2016 El Nino weather pattern adversely affected agricultural supply chains in sub-Saharan
Africa, with South Africa’s production of white corn falling by 31%, leading to food insecurity in
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the country (BizCommmunity 2016). In the same manner,
an industrial action by 5000 workers at Mombasa Port in
Kenya in 2015 disrupted multiple industries in the country
and subsequently in neighbouring countries such as the
Democratic Republic of Congo and Somalia (DHL 2016).
Armed conflicts are also a significant source of food insecurity,
for they disrupt both production and distribution networks
as people get displaced (Hendrix & Brinkman 2013). In
Darfur, the Sudan armed conflicts brought a lot of negative
effects that included reduced food crops production,
destroyed educational and health infrastructure, and reduced
and terminated employment. This consequently highlights
the need for, and significance of, disaster risk reduction
strategies across global supply chains. Hunger and food
insecurity have caught the attention of the international
community. About 780 million people in developing countries
are undernourished mainly because of low agricultural
productivity, lack of nutritious food and climate change that
has increased droughts and flooding (FAO 2002).

Zimbabwe has also experienced an increase in natural and
human disasters such as disease outbreaks, floods, droughts,
veld fires, storms, road traffic accidents and army worm
invasions affecting 6.8% of its yearly population (Betera
2011; Bongo et al. 2013; Kellett & Spark 2012). A report
by Government of Zimbabwe and United Nations (2012)
suggests that related disasters are going to increase in the
country. Disasters negatively impact agriculture, one of the
driving forces of economies in developing countries, where
human misery has drastically increased (FAO 2002). The
dairy industry struggles to recover from the devastating
impact of droughts, land reform programme and economic
turmoil. Diets in developing regions of the world are deficient
in quantity and quality terms, exposing people to hunger and
malnutrition (Otte et al. 2012). Increasing the availability of
animal-source foods (ASFs) such as milk, meat and eggs for
poor populations could significantly reduce the burden of
low nutrition levels.

Zimbabwe experienced severe droughts in the years
1991, 1992, 1995, 2008 and 2016 which had both direct and
indirect consequences on the economy. Consecutive droughts
exacerbated poverty, high food insecurity, hunger and
disease. (Maphosa 1994; Mavhura, Manatsa & Mushore
2015). The perennial droughts Zimbabwe experienced had
severe effects on the dairy farming industry because it thrives
in favourable rainfall conditions (Masama 2014). Pursuant
to the droughts, tens of thousands of cattle succumbed to
drought related deaths (SADC Agromet 2016). Livestock
have an important contribution to poverty alleviation,
economic growth and raising nutrition levels in developing
countries where the demand for livestock products has
increased rapidly (Otte et al. 2012). Disasters, however, were
responsible for disrupting the supply chains network in the
country, resulting in a decline in dairy industry production
and the subsequent collapse of related firms (Commercial
Farmers” Union [CFU] 2010). Poor performance across the
Zimbabwe dairy sector has been evidenced by a sharp decline
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in the production of milk from an annual production of
187.05 million litres in year 2000 to 71 million litres in 2015
(CFU 2016). Consequently, there was inadequate supply of
raw milk and dairy products across the country, leading to
an influx of imported dairy products with lengthy supply
chains. As a follow up, disaster risk reduction strategies
targeting dairy supply chains and milk production can be
an effective technique for hunger and poverty reduction
(Otte et al. 2012).

Scholarships on Zimbabwe, notably by Betera (2011) and
Bongo et al. (2013), have generalised the impact of disasters
on the economy of the country without giving particular
attention to their effects on the dairy industry. Bongo et al.
(2013) examined organisational arrangements for disaster
risk reduction from a rights-based perspective. They
concluded that when a rights-based thrust to disaster risk
reduction is adopted, the government and civil society can
build on what people already know and on communities’
social and cultural strengths. Tarisayi (2014) analyses the
effects of flooding on rural livelihood systems in Zimbabwe.
He concludes that the floods that resulted from the excessive
rains in the communal areas of Neruvanga and Nemauzhe
adversely affected people’s crops and livestock, social
networks and other non-agricultural livelihoods. It is against
this background that this article seeks to assess the impact of
collaborative strategies in reducing disaster risks on dairy
supply chain cost efficiency in the country.

Disaster risk reduction represents amove from ahumanitarian
relief approach of managing disasters to prevention of
disasters through reducing vulnerability to disasters (Van
Riet 2009). The dairy industry is a fundamental pillar in the
agro-based economy of Zimbabwe. It provides incentives for
investing in disaster risk reduction. With an average of a 7%
increase in global demand for milk and milk products (More
2009), there is an increased need for researches focusing on
disaster risk management and reduction in general, and in
the dairy supply chain in particular. There is widespread
clamour that supply chain resilience in response to disaster
risks means nothing unless weighed against supply chain
cost efficiency (Chopra and Sodhi 2014). Some strategies of
building resilience may have exorbitant costs resulting in
poor financial performance by government and private
organisations. It is a concern especially in developing
countries where budgets are constrained and there is heavy
reliance on aid and foreign borrowing. It is against the
backdrop of constrained budgets existing in developing
countries that supply chains call for protection from adverse
disruptions and improve supply chain cost efficiency. No
single individual, company, country or region can provide
total management of supply chain risks. In essence,
cooperation in disaster risk reduction activities among
governments, both local and national, non-governmental
organisations (NGOs) and the various sectors of the economy
are essential in reducing disaster risks (Guzman 2003). In
Zimbabwe, some government departments are mandated
by law to cooperate in disaster management. Ministry of
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Environment, Water and Climate through Environmental
Management (EMA) Act 13 of 2002, The Zimbabwe National
Water Act 31 of 1998 and the Zimbabwe National Water
Authority (ZINWA) Act 11 of 1998 are directed to participate
in disaster alleviations. In the same manner, through the
Dairy Services Act, Section 19 (2001), Ministry of Agriculture
has plenty of responsibilities. While Ministry of Education is
touted to have a significant role in disaster risk reduction, the
silence in the education curriculum is a sad story for disaster
risk reduction in the country (Mudavanhu 2014). In the same
manner, though NGOs have assisted dairy farmers, their
bad relationship with government may compromise the
success of their efforts (Brown et al. 2012). This article
posits that collaborative relationships in the dairy industry
are indispensable in addressing disaster risks and ensuring
supply chain cost efficiency. Specifically, it discusses
collaboration between government ministries and NGOs in
reducing disaster risks to avoid hunger and under-nutrition.
The article uses supply chain costs as a proxy of supply chain
efficiency.

Given, the limited role of education in disaster issues and
the hostile relationship between government and NGOs in
Zimbabwe, the following hypothesis is formulated linking
supply chain members” collaboration with NGOs and the
Ministry of Education in disaster risk reduction with supply
chain cost efficiency:

Hypothesis 1: Collaboration with NGOs and Ministry of
Education has insignificant influence on dairy supply chain
cost efficiency.

The following hypothesis was formulated linking collaboration
with the Ministries of Agriculture and Environment in disaster
risk reduction with supply chain cost efficiency:

Hypothesis 2: Collaboration with the Ministries of Agriculture
and Environment has significant influence on dairy supply
chain cost efficiency.

This article tests the two hypotheses using a mixed research
approach that involves the use of both quantitative and
qualitative research methods (Creswell 2014). The use of the
mixed research method enabled the researchers to combine
the best of both qualitative and quantitative methods in
overcoming their weaknesses, thereby providing a better
understanding of the research problem (Creswell 2014;
Saldanha & O’Brien 2014). Qualitative methods use words
and narratives to add meaning to quantitative data while
quantitative methods enable numbers to add precision to
words and narratives (Johnson & Onwuegbuzie 2004). The
study was carried out in two phases. In the first phase,
18 semi-structured interviews were employed to elicit
information from dairy authorities (dairy officers with the
department of Livestock Production and Development).
In the second phase, 92 structured questionnaires were
administered to dairy farmers (farm owners or dairy farm
managers and dairy processors) to determine the cost
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efficiency of collaborative strategies in addressing disaster
risks. The study population was divided into five regions
(clusters) of Chipinge, Mutare, Harare, Gweru and Bulawayo
and the proportional random sampling technique was
employed to derive research samples from the dairy clusters.

The Cronbach’s alpha coefficient of 0.741 was computed. The
value was above the recommended threshold value of 0.7.
Content validity of the research instrument was also done
(Sekaran & Bougie 2009). The researchers sought informed
consent from participants to decide whether to partake in the
study or not (Sekaran & Bougie 2009; Walliman 2011). The
information given by participants was treated as confidential
to guarantee the privacy of the participants (Sekaran &
Bougie 2009). The ordinary least squares (OLS) regression
analysis was done to determine the impact of individual
collaborative strategies on supply chain cost efficiency.
Individual collaborative strategies were regressed against
supply chain cost efficiency to determine their effectiveness
in the dairy industry. An index for collaborative strategies
that summed the variables, NGOs and the government
Ministries of Agriculture, Education and Environment was
computed to determine the degree of the impact. There was
no known work done on the same or similar problems in the
past. This led to the development of a structured questionnaire
to guide the interviews with dairy farmers and dairy officers.

Global disaster risks reduction

Collaborative efforts are essential in managing disaster risk
situations (Shepard 2012). There is need for disaster risk
reduction through a multisectoral approach involving the
collaboration of government ministries, NGOs and private
sector organisations (Government of the People’s Republic
of Bangladesh 2010). Observations by the United Nations
(2010) in El Salvador indicated that partnership between
international and national NGOs can pool donor funds more
effectively than individual effort. The Indonesian government
has also embraced the multi-sector, multi-level and multi-
based approach (United Nations 2010). The United Nations
(2010) has reiterated that good coordination of all stakeholders
from government to the private sector is key to reducing
disaster risks. Guzman (2003) concurs, argues that with the
immensity and complexity of the disaster problem, no single
stakeholder can effectively address the problem alone.
Collaboration strategy in disaster risk reduction is a field
which is growing in importance and this article sets out to
assess its impact on the supply chain.

Empirical studies by Chen, Sohal and Prajogo (2013) and
Murigi (2013) recommend collaboration as a strategy to
mitigate risks. Collaboration has benefits that are not
achieved by non-collaborative strategies (O’Donnell 2012).
It gives partner organisations increased access to a wider
pool of skills, technical knowledge and experience. In
addition, collaboration reduces costs through elimination of
duplication and sharing of information and resources. Murigi
(2013), in a study of the Brooks Dairy Limited in Kenya,
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recommends that dairy companies should widen their
collaboration with the supply chain’s many stakeholders
such as suppliers and partners in response to changes in the
supply environment. The involvement of stakeholders in
strategic decision-making process ensures all-encompassing
robust policies and practices that will go a long way in
mitigating disaster effects in dairy farming. Chen et al. (2013)
concur that supply chain collaboration is a good risk
mitigation strategy. They propose collaboration with
suppliers, customers and internal stakeholders as a way to
mitigate risks. Cooperation among stakeholders in the same
organisation and among different organisations in the supply
chain saves resources and improves efficiency (The Supply
Chain Council Risk Research Team [SCCRRT] 2008). In the
Indian dairy industry, Mishra and Shekhar (2012) recommend
that milk producers should join societies and cooperate
with other stakeholders to mitigate supply chain risks.
However, the impact of these partnerships differs from one
country toanother depending on organisational arrangements
and capacities as well as the political and administrative
commitments of the various governments to disaster risk
reduction (UNISDR 2004). As a result, the next section
outlines the collaborative relationships exhibited in
Zimbabwe’s dairy sector.

Collaborative relationships in the
dairy supply chain in Zimbabwe

NGOs collaborate with dairy stakeholders to promote
improved household incomes, employment and food security
(Kagoro & Chatiza 2012). They partnered with the Zimbabwe
Association of Dairy Farmers (ZADF) and exhibited a
collaborative spirit by assisting dairy farmers in cattle
restocking and training them in basic animal health and
artificial insemination techniques (Kagoro & Chatiza 2012;
Land O’Lakes 2014). All farmers at Milk Collection Centres
(MCCs) in the Eastern Highlands of Zimbabwe restocked
their cattle through a loan facility from a cattle bank scheme
(Land O’Lakes 2014). Milk processors, namely Dairibord
Zimbabwe, Nestle and Kefalos provide extension support
services and in some instances act as loan guarantors to
the dairy farmers (Kagoro & Chatiza 2012). Furthermore, the
processors are putting in place measures to mitigate the
effects of droughts through heifer distribution programmes.
Under the programme, Dairibord Zimbabwe imported heifers
and distributed them to dairy farmers across the country to
boost milk production and ensure continuity of supply across
dairy supply chains networks (Dairibord Holdings Limited
2015). On the same basis, the collaborative arrangements
highlighted in this article establish the cost efficiency of
the strategy in reducing risks in a bid to achieve poverty
reduction, economic growth, reduce inequality and the
mortality rate in developing countries. Of all the supply chain
risk reduction efforts, collaboration that includes partners in
supply chains and government has received little attention
from researchers. This has motivated a study empirically
testing a collaborative framework in dairy supply chains
in Zimbabwe.
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Legislative framework in Zimbabwe

The Government of Zimbabwe, using the Civil Defence Act
of 1982, established a national board, the Civil Protection
Unit (CPU) to oversee and coordinate disaster management
in the country. The 1982 legislation was abrogated by the
Civil Protection Act of 1989 and later by the Civil Protection
Act of 2001, Chapter 10:06 (Government of Zimbabwe 1989).
The CPU coordinates government departments, private
organisations and NGOs in drawing up preparedness plans
(Betera 2011; Chikoto & Sadiq 2012). However, the Civil
Protection Act has been criticised for being reactive and not
promoting training and research relating to disasters (Betera
2011). CPU’s engagement with the Ministry of Education
could have enhanced training in disaster risk reduction.
Georgescu (2013) posits that new challenges posed by climate
change and natural catastrophes demand responses through
education. She recommends that disaster risk reduction
should be incorporated into the curriculum as a cross cutting
theme in a number of subjects. In the same way, Mishra and
Shekhar (2012) recommend education and training to address
risks in the dairy food supply chains. Zimbabwe’s education
system has not incorporated disaster management in
curriculum of secondary schools (Mudavanhu 2014). In the
absence of clear education and training policies, collaboration
with the Ministry of Education is not expected to work.

The participation by NGOs is frustrated by unfriendly
Zimbabwe NGO Bill (2004) as it infringes the right to freedom
of association and other rights, enshrined in the Zimbabwean
Constitution (International Bar Association 2004). This
legislation makes NGOs’ relationship with government
hostile because of differences in perceptions (Brown et al.
2012). The government is sceptical of NGOs and many NGOs
prefer to work alone, without partnering government, as
they accuse government of putting obstacles in their way
(Yagub 2014). Bongo et al. (2013) indicate that NGOs are
dominant players in providing relief after a disaster has
occurred and NGOs may suddenly withdraw their support.

The Zimbabwean Civil Protection Act works closely with other
acts such as the EMA Act 13 of 2002, The Zimbabwe National
Water Act 31 of 1998 and the ZINWA Act 11 of 1998 which
governs the sustainable management of resources and
environment protection in Zimbabwe (Chagutah 2010).
Zimbabwe takes enforcement of its environmental laws
very seriously by providing for severe criminal sanctions
against violators and incorporating numerous economic
incentives to encourage compliance with environmental
regulations. As a result, it is mandatory for the Ministry
of Environment, Water and Climate to collaborate with
partners that include industrialists, mines, schools, farmers,
government departments, law enforcement agencies,
parastatals and traditional leaders.

Through the Dairy Services Act, Section 19 (2001), Ministry of
Agriculture extension workers assist dairy farmers with
technical expertise on how to run their projects viably and
efficiently. There is continuous inspection of dairy parlours
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and milk processing plants by the dairy unit. Dairy service
officers periodically collect milk samples from farmers to
check for conformity to quality and standards set out by
the Dairy Services Act (2001) in order to protect consumers
from unsafe and unhygienic milk and milk products.
These measures are guided by the Dairy Services Act (2001)
which ensures that regulatory standards are followed. This
legislation directs the Ministry of Agriculture to collaborate
with dairy farmers, dairy processors and retailers.

Results and discussion
Demographics

The demographic data of the respondents are discussed in
terms of age, gender, educational qualification, location, role
assumed and experience in the dairy industry as illustrated
in Table 1.

Based on Table 1, 15% of the total respondents to the
questionnaire were female and 85% were male. Results
from a research by Schaper, Lassen and Theuvsen (2009)
to assess risk perception and risk management strategies
by dairy farmers in Germany, the Netherlands, Ireland,
Switzerland and France confirm a male dominated dairy
industry with 95.7% of the interviewees being male. It can be
deduced from Table 1 that the majority of the respondents
(47%) fall within 51-60 years age group. This is consistent
with the fact that the Zimbabwe land reform programme, of
year 2000, benefited mostly senior army and government
officials (Mudimu 2003), who are veterans of the liberation
struggle. Table 1 also reflects that most respondents had
diplomas as their highest educational qualification as shown
by a mean of 2.13. A significantly high number of dairy
farmers (96%) are literate as they have formal primary
education, and are able to receive training from dairy
extension officers (Stichting Nederlandse Vrijwilligers
[SNV] 2013). The results displayed in Table 1 indicate that
Harare, which is the capital city of Zimbabwe, has the
highest number of dairy farmers (31%). Most of the sampled
dairy farmers were operating in the peri-urban area of
Harare. It can then be deduced from Table 1 that a few dairy
farmers are relatively experienced with only 15% having at
least 16 years of experience in dairying. Most of the

TABLE 1: Demographic data 2016.

Dummies Variable Mean Min Max Standard deviation
Respondents Gender (1 if female, 0.15 0 1 0.363
0 if male)
Age (6 ascending 4.96 3 6 0.946
categories)
Level of education (4 2.13 1 4 0.801
ascending categories)
RegionA Chipinge 0.13 0 1 0.336
dummies: Gyery 023 0 1 0.424
Harare 0.31 0 1 0.465
Bulawayo 0.21 0 1 0.406
Mutare 0.13 0 1 0.336
Experignce 0-5 years 0.09 0 1 0.288
dummies: 610 years 047 0 1 0.503
11-15 years 0.28 0 1 0.453
16 years and above 0.15 0 1 0.363

Page 5 of 9 . Original Research

http://www.td-sa.net . Open Access

experienced white commercial farmers were displaced
during the land reform programme (Zimbabwe Human
Rights NGOs Forum 2010).

Ordinary Least Squares (OLS) regression in statistical
package, STATA Version (13), was computed to test
hypotheses. The regression analyses are repeated using Tobit
model to test for the robustness of the models. The statistical
computations held the control variables, such as gender,
education, experience and the regions (Chipinge, Mutare,
Harare, Gweru and Bulawayo) constant to isolate the role of
collaborative variables on supply chain cost efficiency.
Results of the OLS regression analysis and the Tobit model
show the impact of collaborative strategies on dairy supply
chain efficiency and are presented in Tables 2-6. Comparing
the OLS regression and Tobit models, it can be seen that the
results are fairly comparable.

Impact of collaboration with non-governmental
organisations on supply chain costs

The findings of this study presented in Table 2 reveal a
negative relationship between NGOs and supply chain cost
efficiency as evidenced by a beta value of -0.106. However,
the impact of collaboration with NGOs on dairy supply chain
cost efficiency is insignificant implying that increased
collaboration by NGOs would not improve dairy supply
chain efficiency. Interviewees voiced the same weak
association between the government and NGOs because of
scepticism and lack of trust. Partnerships with NGOs were
short term and had no sustainable impact. This finding,
therefore, supports Hypothesis 1 of this study, which notes
that collaboration with NGOs has insignificant influence on

TABLE 2: Ordinary least squares and Tobit estimates: Impact of collaboration
with non-governmental organisations on supply chain costs 2016.

Variables OLS results (1) Tobit results (2)
Supply chain costs Supply chain costs
NGOs -0.106 -0.0769
(0.153) (0.156)
Gender -0.115 -0.0619
(0.372) (0.390)
Age 0.0243 0.00522
(0.123) (0.124)
Level of education -0.162 -0.155
(0.162) (0.162)
Experience 0.0508 0.0479
(0.154) (0.153)
Chipinge 0.310 0.393
(0.454) (0.467)
Gweru -0.313 -0.247
(0.419) (0.450)
Harare 0.00124 0.0130
(0.439) (0.465)
Bulawayo -0.227 -0.129
(0.487) (0.513)
Constant 3.060§ 2.902§
(0.853) (0.886)
Observations 79 79
R- squared 0.066 -0.0769

NGO, non-governmental organisations; OLS, ordinary least squares.
Robust standard errors in parentheses.
§, Significance level is 0.01; £, Significance level is 0.05; , Significance level is 0.1.
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dairy supply chain cost efficiency. The research result concurs
with the findings by Brown et al. (2012) which indicate that
the functionality of NGOs in Zimbabwe is stifled by
unfriendly government policies. Collaboration among the
government, the private sector and NGOs requires that the
government provides an enabling environment (Forbes 2010)
to have a successful private-public partnership.

Impact of collaboration with Education Ministry
on supply chain costs

Table 3 illustrates the results of collaboration with the
Ministry of Education on supply chain costs efficiency. No
statistically significant linear dependence of supply chain
costs on education was detected with an OLS beta coefficient
value of -0.0227. Sensitivity test results of the Tobit model
also show no significant impact with a coefficient value
of -0.00120. Interviews with dairy officers blamed the
existing school and college curricula in Zimbabwe for not
incorporating extensive and relevant content on disaster
risk reduction. They confirmed that the Ministry of Primary
and Secondary Education has only introduced disaster
management now, as a cross cutting theme in the new
curriculum which is due to be introduced in 2017. Findings
from interviews support Hypothesis 1 of this study which
notes that collaboration with Education has insignificant
influence on the dairy supply chain cost efficiency. These
findings concur with Mudavanhu’s (2014) conclusion that
the education system in Zimbabwe has not incorporated
disaster management in curriculum of secondary schools
and for this reason schools could not be the focus for disaster
risk reduction.

TABLE 3: Ordinary least squares and Tobit estimates: Impact of collaboration
with Education Ministry on supply chain costs: 2016.

Page 6 of 9 . Original Research

Impact of collaboration with Agriculture
Ministry on supply chain costs

Results presented in Table 4 show that collaboration with the
Ministry of Agriculture (with a beta coefficient of -0.685) has
a significant impact on supply chain cost efficiency. The
results imply that increased collaborative efforts with the
Ministry of Agriculture led to a reduction in dairy supply
chain cost efficiency, implying a reduction in the cost of
supplying milk and milk products. The Tobit model results
confirm that the results are showing a robust model.
Interviews conducted with dairy officers confirmed significant
influence of collaboration with the Ministry of Agriculture on
dairy supply chain cost efficiency. The dairy and veterinary
services in the ministry conducted training programmes in
clean milk production to prevent milk contamination. This
finding, therefore, supports Hypothesis 2 which notes that
collaboration with the Ministry of Agriculture has significant
influence on dairy supply chain cost efficiency. These results
are consistent with the objectives of Land O’Lakes (2014)
partnership with ZADF and the Ministry of Agriculture to
train dairy farmers in basic animal health. The Dairy Services
Act of 2001 makes it mandatory for the Ministry of Agriculture
to collaborate in dairy supply chains with stakeholders who
include dairy farmers, milk processors and retailers to ensure
that they meet requirements for milk quality control.

Impact of collaboration with Ministry of
Environment, Water and Climate on supply
chain costs

The OLS regression test was also done to examine the

significance of collaborative relationships with the Ministry

TABLE 4: Ordinary least squares and Tobit estimates: Impact of collaboration
with Agricultural Ministry on supply chain costs: 2016.

Variables OLS results (1) Tobit results (2) Variables OLS results (1) Tobit results (2)
Supply chain costs Supply chain costs Supply chain costs Supply chain costs
Education -0.0227 -0.00120 Agriculture -0.685% -0.737%
(0.167) (0.168) (0.276) (0.298)
Gender -0.0694 -0.0283 Gender -0.172 -0.138
(0.371) (0.388) (0.375) (0.388)
Age 0.00935 -0.00431 Age -0.0129 -0.0305
(0.125) (0.125) (0.114) (0.114)
Level of education -0.180 -0.166 Level of education -0.198 -0.189
(0.165) (0.167) (0.166) (0.167)
Experience 0.0553 0.0476 Experience 0.0905 0.0879
(0.157) (0.158) (0.147) (0.147)
Chipinge 0.333 0.412 Chipinge 0.370 0.446
(0.455) (0.466) (0.438) (0.451)
Gweru -0.285 -0.228 Gweru -0.263 -0.203
(0.418) (0.450) (0.387) (0.418)
Harare 0.00468 0.0164 Harare 0.160 0.178
(0.437) (0.464) (0.417) (0.442)
Bulawayo -0.0943 -0.0356 Bulawayo -0.0548 0.00693
(0.445) (0.475) (0.412) (0.440)
Constant 2.730§ 2.627§ Constant 5.581§ 5.759§
(0.783) -0.00120 (1.405) (1.504)
Observations 79 (0.168) Observations 79 79
R- squared 0.060 -0.0283 R- squared 0.128 -0.737%

OLS, ordinary least squares.
Robust standard errors in parentheses.
§, Significance level is 0.01; £, Significance level is 0.05; , Significance level is 0.1.
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OLS, ordinary least squares.
Robust standard errors in parentheses.
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TABLE 5: Ordinary least squares and Tobit estimates: Impact of collaboration
with the Ministry of Environment on supply chain costs: 2016.
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TABLE 6: Ordinary least squares and Tobit estimates: Impact of combined
collaborative strategies on supply chain costs: 2016.

Variables OLS results (1) Tobit results (2) Variables OLS results (1) Tobit results (2)
Supply chain costs Supply chain costs Supply chain costs Supply chain costs
Environment -0.478% -0.526% Collaborative strategies -0.180§ -0.175%
(0.239) (0.260) (0.0673) (0.0696)
Gender -0.0646 -0.0176 Gender -0.187 -0.143
(0.353) (0.368) (0.363) (0.378)
Age -0.00138 -0.0189 Age -0.0104 -0.0255
(0.124) (0.124) (0.120) (0.120)
Level of education -0.167 -0.155 Level of education -0.162 -0.151
(0.161) (0.162) (0.163) (0.164)
Experience 0.0230 0.0175 Experience 0.0834 0.0792
(0.148) (0.149) (0.148) (0.149)
Chipinge 0.439 0.524 Chipinge 0.308 0.382
(0.434) (0.448) (0.445) (0.456)
Gweru -0.207 -0.140 Gweru -0.265 -0.207
(0.396) (0.428) (0.400) (0.432)
Harare 0.0780 0.0892 Harare 0.0209 0.0291
(0.407) (0.434) (0.419) (0.447)
Bulawayo -0.0252 0.0440 Bulawayo -0.265 -0.199
(0.417) (0.445) (0.425) (0.452)
Constant 4.702§ 4.852§ Constant 6.064§ 5.934§
(1.106) (1.190) (1.500) (1.575)
Observations 79 79 Observations 79 79
R- squared 0.104 -0.526% R- squared 0.111 -0.175%

OLS, ordinary least squares.
Robust standard errors in parentheses.
§, Significance level is 0.01; £, Significance level is 0.05; ¥, Significance level is 0.1.

of Environment, Water and Climate. Results in Table 5 show
a beta coefficient value of -0.478} implying that increased
collaborative efforts with the Ministry of Environment, Water
and Climate could lead to reduced dairy supply chain costs
by reducing environmental risks and litigation costs. The
Tobit model in the table confirms the same relationship and a
similar impact on the supply chain cost efficiency. The results
from interviews similarly show that awareness programmes
on veld fires were conducted regularly to reduce the depletion
of pastures. This finding, therefore, supports Hypothesis 2,
which says that collaboration with the Ministry of
Environment, Water and Climate has a significant influence
on dairy supply chain cost efficiency. The finding is consistent
with the expectations of Ministry of Environment, Water and
Climate Zimbabwe Environmental to achieve cost efficiency
in their endeavour to sustainably manage resources and
protect the environment (Chagutah 2010).

Impact of combined collaborative strategies on
supply chain costs

The results in Table 6 and interview results suggest that in the
full model including all the variables collaborative strategies
have a significant impact on supply chain cost efficiency with
a beta value of -0.180. The implication is that positive
collaborative efforts reduce supply chain costs. This improves
the affordability of milk and milk products because lower
supply chain costs imply lower prices. The sensitivity test and
the Tobit model confirm the same results indicating the
robustness of the models. SCCRRT (2008) concurs with these
findings where it recommends cooperation among departments
in the same organisation and among different organisations in
the supply chain to save resources and improve efficiency.

http://www.td-sa.net . Open Access

OLS, ordinary least squares.
Robust standard errors in parentheses.
§, Significance level is 0.01; £, Significance level is 0.05; ¥, Significance level is 0.1.

Conclusion

The article has determined the impact of collaborative
efforts on disaster risk reduction on dairy supply chain
cost efficiency. It concludes that overall collaboration
has significant influence on supply chain cost efficiency,
if a sound legislative framework is in place. Backed
by solid legislation, collaboration with the Ministries
of Agriculture and Environment, Water and Climate
significantly influences dairy supply chain cost efficiency.
However, when collaborative efforts are analysed
separately, the results of collaboration with NGOs and
Ministry of Education have insignificant impact on supply
chain cost efficiency largely because of the absence of
relevant laws. Thus, government contribution through
government departments is effective in reducing disaster
risks and achieving supply chain cost efficiency if
schools, colleges and universities expand their curricula
to include disaster related management. The Finance
Ministry may be requested to channel financial resources,
to the Ministry of Education, to develop and implement
disaster risk reduction curricula. An enabling environment
for partnership between the government and NGOs
through transparent sharing of information is important.
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