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The 5" Lusaka Workshop on
Vulnerability and Resilience of Social-Ecological Systems

Monday, 8 February 2016 (9:30-16:00)
Venue:
Cypress Room, Conference Centre,
Sandy’s Creations, Kafue Road, Lusaka Zambia

Researching Soils, Crops and
Water in Zambia
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Objectives:

The issue of climate change and climatic variability and its impacts on human
livelihoods are a major concern among the international community (IPCC 2015). This is
especially so for the semi-arid tropical Africa where of smallholder farmers depend critically
on the vulnerable rain-fed agricultural systems. Climate change adaptation is an important
policy agenda for food security in the region. Food security has to be considered in a
comprehensive manner including production, consumption, marketing, nutrition and health in
addition to social organization. Considering future climatic variability that is anticipated,
building climate-resilience is an important policy agenda not only for Zambia but also for
countries in Africa. Sustainable Development Goals also target improving food security and
nutrition as priority areas (UN 2015).

The purpose of the workshop is to share experiences and ideas in on-going
climate-resilient practices in Zambia with special focus on climate change risk reduction,
agricultural production and nutrition. Topics include nutritional status, climate-smart
agriculture, nutrition enhanced crops, agronomic practices for diversification and food
consumption patterns in rural areas. We call for various experts of climate-resilience
practitioners and stakeholders concerned to discuss how those three pillars can effectively be
integrated as a research agenda as well as an implementation program for providing practical
policy designs to enhancing resilience to food security.

Date: Monday, 8 February 2016 9:30-16:00

Venue: Cypress Room, Conference Centre, Sandy’s Creations, Kafue Road, Lusaka Zambia
Participation: By invitation only

Organizers:

Graduate School of Fisheries and Environmental Sciences, Nagasaki University

Graduate School of Agriculture and Life Sciences, Tokyo University

Faculty/Graduate School of Health Sciences, Hokkaido University

Desertification and Livelihood in Semi-Arid Afro-Eurasia (R-07), RIHN

Zambia Agriculture Research Institute (ZARI)

This workshop is financially supported by RISTEX/JST collaborative research fund “Future Earth
Feasibility Study on Transdisciplinary Research for Solutions” in FY2015.
(http://www.chikyu.ac.jp/resilience/)

Inquiry: Chieko Umetsu (umetsu@nagasaki-u.ac.jp), and Moses Mwale (mwalemp@yahoo.com)



Program of the 5th Lusaka Resilience Workshop:

"Climate Change, Agricultural Production and Nutrition: Towards Integrated Policy Design

for Food Security"
Venue: Cypress Room, Sandy's Creations, Lusaka, Zambia
8 February 2016

Time Program Name Affiliation
09:00-09:30  Registration
09:30-09:35  Welcome from organizers Prof. Chieko Umetsu Nagasaki University,
Mr. Moses Mwale Zambia Agricultural Research
Institute (ZARI)
09:35-09:45  Opening address Mr. Hiroyasu Kirioka Embassy of Japan in Zambia
09:45-10:35 Session 1: Vulnerability, Resilience and Adaptation Session chair:
to Climate Variations Mr. Moses Mwale ZARI
09:45-10:10  "Building Resilience of Rural Areas in Semi-arid Tropics Prof. Chieko Umetsu Nagasaki University, Japan
Against Climatic Variability" Resilience Project Leader
10:10-10:35  “Climate Smart Agriculture - evidence of current barriers Mr. Misael Kokwe FAO Zambia
and
potential enablers for climate change risk reduction in
10:35-11:00  "The Impact of Formal Insurance Provision on Farmer  Prof. Takeshi Sakurai Tokyo University, Japan
Behavior"
11:00-11:20  Group photo and Tea/coffee break
11:20-12:10 Session 2: Household Resilience to Social and Session chair:
Environmental Shocks: Nutrition and Safety Net Prof. Takeshi Sakurai Tokyo University
11:20-11:45  "Status of Nutrition in Zambia" Ms. Robinah Mulenga-Kwofie, Executive Director, National
Mr. Musonda Mofu Food and Nutrition Commission
of Zamiba (NFNC)
11:45-12:10  "Crop Diversification to Improve Nutrition: Dissemination Dr. Eliab Simpungwe CIAT-Harvest Plus
of Vitamin A Orange Maize"
12:10-13:00 Session 3: Crop Diversification and Resilience to  Session chair:
Social and Environmental Shocks Ms. Robinah Mulenga- NFENC
Kwofie
12:10-12:35  “"Enhanced Food Security through Familiar Crops: A Case Mr. Hidetoshi Miyazaki Research Institute for Humanity
of Sweet Potato and Millet in Southern Zambia™ and Nature (RIHN), Japan
12:35-13:00  "Promoting the Sweetpotato Crop for Food and Nutrition Dr. Felistus Chipungu CIP-SSA
Resilience in Zambia"
13.00-14:00  Lunch
14:00-14:50 Session 4: Food Consumption and Resilience to Session chair:
Social and Environmental Shocks Prof. Chieko Umetsu Nagasaki University
14:00-14:25  "Heterogenous impacts of seasonal price changes on Mr. Akinori Kitsuki University of Minesota
seasonal consumption"
14:25-1450  "Crop Diversification" Mr.Laston Milambo ZARI/APPSA
14:50-15:55 Session 5: Discussion of Research Agenda for Session chair:
Integrated Policy Design for Food Security Mr. Moses Mwale, ZARI
Prof. Chieko Umetsu
15:55-16:00  Closing address Mr. Moses Mwale ZARI
Prof. Chieko Umetsu Nagasaki University
16:00 Teal/coffee adjourn




The 5th Lusaka Workshop List of Participants

No. Name Position Affiliation Country
Embassy of Japan
1 Hiroyasu Kirioka Second secretary Embassy of Japan Zambia
Resilience Project Member
2 Chieko Umetsu Professor Graduate School of Fisheries and Environmental Japan
Project Leader Sciences, Nagasaki University
3 Takeshi Sakurai Professor Graduate School of Agriculture and Life Science, Japan
The University of Tokyo
4 Hidetoshi Miyazaki Project Researcher Research Institute for Humanity and Nature Japan
5 Akinori Kitsuki Ph. D. Candidate Graduate School of Applied Economics, University of U.S.A.
Minnesota
Ministry of Agriculture and Livestock (MAL) /Zambia Agricultural Research Institute (ZARI)
6 Moses Mwale Director ZARI/MAL Zambia
7 G. Siulemba Senior Agricultural Research [ZARI/MAL Zambia
Officer
8 Godfrey Sakala Chief Agricultural Research [ZARI/MAL Zambia
Officer
9 Milimo Chiboola Sakala |Senior Agricultural Research [ZARI/MAL Zambia
Officer
10 Stalin Sichinga Agricultural Research ZARI/IMAL Zambia
Officer
11 Mutinta Malambo Senior Agricultural Research [MAL Zambia
Officer
12 Brenda Chibulu Principal Agricultural MAL Zambia
Mwamba Research Officer
13 Lillian Hamusiya Agriculture Extension Officer| MAL Zambia
14 Emmanuel Silwimba District Agricultural MAL Zambia
Coordinator
15 Laston Milanbo APPSA Coordinator ZARI/APPSA/MAL Zambia
International Center for Tropical Agriculture
16 Eliab Simpungwe Country Manager Harvest Plus-CIAT Zambia
Kaluli Development Foundation (KDF)
17 Silumesii Milupi Manager KDF Zambia
Meteorological De partment
18 Edward Falanga Meteorological Officer ZMD Zambia
19 Victor Bude Senior Meteorological ZMD Zambia
Officer
FAO Zambia Office
20 Kokwe Misael Program Coordinator FAO Climate Smart Agriculture Zambia
International Potato Center
Felistus Chipungu Country Manager and International Potato Center, CIP-Zambia, SSA Zambia
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Japan International Cooperation Agency (JICA)

29 Yusuke Haneishi JICA Expert, Advisor to the |Department of Agriculture, Ministry of Agriculture and |Zambia
Department of Agriculture  |Livestock (MAL)
23 Tokutaro lino JICA Expert, Rice Dissemination Project, MAL Zambia
Collaboration/Coordination
24 Goichi Sasaki JICA Expert, Rice Dissemination Project, MAL Zambia
Extension/Training
Junji Takahashi JICA Expert, Chief Rice Dissemination Project, MAL Zambia
25 Advisor/Promotion of Rice
Farming
National Food and Nutrition Commission of Zambia
26 Robinah Mulenga- Executive Director National Food and Nutrition Commission of Zambia Zambia
Kwofie
27 Musonda Mofu Deputy Executive Director |National Food and Nutrition Commission of Zambia Zambia
UN World Food Program
28 Evin Joyce Programme Officer World Food Program Zambia
29 Christine Hakonze Advisor World Food Program Zambia
Hokkaido University
30 Toru Hamamoto Graduate Student Japan
The University of Tokyo
31 Mizuki Watanabe Graduate Student Graduate School of Public Policy Japan
Workshop Assistant
32 Meya Miti Secretary ZARI/MAL Zambia
33 Patricia Matafwali Secretary ZARI/MAL Zambia
ZARI/MAL Zambia

34 Gibson Chingwelu

Sinazongwe DACO driver




Building Resilience of Rural Areas in Semi-arid Tropics Against Climatic Variability

Chieko Umetsu?, Takeshi Sakurai®, Taro Yamauchi®, Hidetoshi Miyazaki*, Moses Mwale®

! Graduate School of Fisheries and Environmental Sciences, Nagasaki University
? Graduate School of Agriculture and Life Sciences, Tokyo University
3 Faculty/Graduate School of Health Sciences, Hokkaido University
*Research Institute for Humanity and Nature
> Zambia Agriculture Research Institute (ZARI)

The issue of climate change and climatic variability and its impacts on human
livelihoods are a major concern among the international community (IPCC 2015). This is
especially so for the semi-arid tropical Africa where smallholder farmers depend critically on
the vulnerable rain-fed agricultural systems. Climate change adaptation is an important policy
agenda for food security in the region. Food security has to be considered in a comprehensive
manner including production, consumption, marketing, nutrition and health in addition to
social organization. Considering future climatic variability that is anticipated, building
climate-resilience is an important policy agenda not only for Zambia but also for countries in
Africa. Resilience is defined as “the capacity of a system to experience shocks while
retaining essentially the same function, structure, feedbacks, and therefore identity (Walker et
al. 2004)”. Resilience, either climate-resilience or disaster-resilience, has recently become
practical policy agenda in many international development organizations (WB, 2016) and
national governments in practice.

“Vulnerability and Resilience of Social-Ecological Systems” (RIHN Resilience Project
1997-2011, JSPS 2012-2014, JST 2016) has proposed qualitative and quantitative approaches
to empirically analyze resilience of rural households in Zambia. We argued that in order to
operationalize resilience, it is important for us to consider resilience in the context of food
security, more broadly human security, of rural households in SAT region. We conducted an
integrated study for analyzing farmers’ coping strategy against climatic shocks and their
effects on food and nutritional status in Southern Zambia. We collected various intensive
household level data including on-farm precipitation, agricultural production, off-farm
production, consumption, and anthropometric measures as a proxy for nutritional status for
three cropping seasons from 2007 to 2010. The objective of this research is to identify ways
in which the resilience to environmental variability of subsistence farmers in the SAT can be
strengthened.

The purpose of the presentation is to show our empirical evidence in Zambia and
dynamics of farmers’ livelihoods in response to various shocks, and to explore the
possibilities of integrating research agenda that focuses on climate change risk reduction,
agricultural production and nutrition.



Climate Smart Agriculture — Evidence of Barriers, Potential Enablers for Climate Change Risk
Reduction in Zambia’s Agricultural Sector.

Misael Kokwe

FAO- Zambia
Abstract
Meeting food security and climate change challenges from agriculture, as climate change impacts and
emissions from agriculture increase, requires transformation of agricultural production systems.
However knowledge gaps limit this transition. Enabling farmers to make more climate-smart choices
requires better understanding of which agricultural practices most promising within specific
agro-ecological regions and policy and institutional constraints to farmer adoption of such practices.
The Climate Smart Agriculture (CSA) approach addresses the challenges of building synergies among
mitigation, adaptation, food security and minimizing their potential negative trade-offs into
development strategies. Specific contexts of countries/ communities should shape how CSA is
implemented. The methodology for implementation is based on first establishing an evidence base for
CSA practices and adoption constraints based on existing data and collecting targeted new data. The
analysis informs identification of promising practices, adoption constraints and policy formulation to
overcome constraints.

Key barriers to CSA practices adoption include:

« Ineffective system for land use planning and land use zoning based on land suitability.

« Inadequate tenure systems for Stallholder farmer long term CSA investments.

« Stallholder farmer dependence on a small range of rainfed crops with marginal diversification of HH
income generating options.

o Slow development of market mechanisms for diversified natural resources based goods and
services.

« Limited known CSA options promoted compatible with  differentiated faming systems across the
country.

« Agricultural incentive structure skewed to conventional practices than sustainable practices.

« Smallholders limited knowledge/ access to markets for other agricultural produce than Maize to
provide incentive to diversify to other agricultural or natural resources based products.

« Limited and poorly developed credit and risk management products for smallholders.

Key potential enablers identified include:

1. Enhanced land management systems for improved decision-making, implementation and tenure
security to support long-term investments.

2. Economic diversification and climate benefits of agricultural productivity for improved
adoption of diversified production systems that combine improved productivity, income and
environmental objectives.

3. Enhanced research and extension capacities for development and roll out of CSA technologies,
bridging policy and strategy to local application.

4. Development of incentives, credit and risk management products for smallholders to attract
their investment in CSA practices.

5. Downscaled climate model projections and decentralized early warning systems to enhance
farmer preparedness.



The Impact of Formal Insurance Provision on Farmer Behavior: Evidance from Rural Zambia

Ken Miura
Ph. D. Candidate, Department of Economics, Brown University

Takeshi Sakurai
Professor, Graduate School of Agriculture and Life Sciences, The University of Tokyo, 1-1-1 Yayol,
Bunkyo-ku, Tokyo 113-8657 JAPAN, atsakura@mail.ecc.u-tokyo.ac.jp

Abstract

This study presents empirical evidence of the impacts of policy interventions that intend to mitigate
weather risk on the agricultural decision-making of small-scale farmers in Zambia. The results reveal
that insured farmers expand the amount of land dedicated to maize production, and also increase
fertilizer application and family labor inputs. While fertilizer application and hired labor inputs per
hectare did not change significantly, the impacts of insurance on changes in total family labor inputs
were statistically and economically significant. This finding suggests that the augmentation of family
labor inputs, compared to that of fertilizer application, is a more feasible strategy for local farmers in
Zambia in enhancing agricultural profits. Liquidity constraints might hinder farmers from investing
further in fertilizer and hired labor inputs. Another possibility could be that the marginal profits from
increases in family labor inputs were higher than those from increases in fertilizer and hired labor
inputs, given the size of the farmers’ maize plots. In addition, farmers’ land-expansion responses to
formal weather insurance could be unique to our setting, where agricultural land is fairly abundant and
the population density is quite low.

Another important lesson drawn from this study is that weather index insurance used to
compensate for the costs of agricultural inputs in early-stage production can help farmers invest in
profitable agricultural technologies. Especially, we observed favorable impacts on the timing of maize
seed planting: insured farmers planted maize seeds five days earlier, on average. In the absence of
effective insurance markets, farmers can diversify the timing of planting across plots in order to
diversify rainfall risks. Because this strategy prevents farmers from choosing an optimal sowing date
by which to maximize their expected maize production profits, local farmers will likely forgo
agricultural income on account of uninsured weather risk. From the viewpoint of policy by which to
enhance agricultural productivity, empowering farmers to plant maize on the optimal sowing date by
mitigating weather risk is desirable.

Associations between existing self-insurance and formal insurance were also empirically
explored in this study. We found that households with more small livestock tended to have a higher
demand for the introduced weather insurance, and that insured farmers tended to reduce the number of
their small-livestock holdings upon taking up insurance. In combining these findings, we could
conclude that weather index insurance was considered by the farmers a substitute for traditional
precautionary savings. We propose a tentative interpretation that insured farmers transact small
livestock to source the money for agricultural input purchases. These interesting findings might be
suggestive at most, given the small magnitude of the impacts. However, this study is one of the first
attempts to provide answers to important questions regarding the relationship between conventional
self-insurance mechanisms and new formal insurance.

Keywords: rainfed agriculture, risk, weather index insurance, underinvestment, Zambia
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Status of nutrition in Zambia

Musonda Mofu

National Food and Nutrition Commission of Zambia

The nutrition situation in Zambia as indicated by Height for Age (Stunting), Weight for Age
(Underweight) and Weight for Height (Wasting) Indicator classifications remain challenged. Height
for Age measures linear growth in children and determines chronic undernutrition. Weight for Age
indicator on the other hand measures recent exposure to inadequate food intake or a recent ailment.

Recent data from the Central Statistical Office shows that Zambia has high rates of childhood
chronic malnutrition with 40% of under-5 children being stunted, 6% acutely malnourished and 15%
underweight (CSO; 2014). These are all above the WHQO’s threshold levels requiring action which
are 40% for stunting, 5% for wasting and 10% for underweight. In addition, 53% of Zambian children
have Vitamin A deficiency, 46% have iron deficiency anaemia (NFNC; 2003). Although this data is
old, other factors such as high disease burden, food insecurity and high poverty levels have a bearing
on micronutrient status.

Recent studies that have been conducted by the National Food and Nutrition Commission
shows that there is still high prevalence of Vitamin A, Zinc, Iron deficiency and Vitamin B12
deficiency in parts of the country of above 25% (NFNC, 2012). In addition, 9 % of the children are
born underweight and about 10% are already stunted by the age of six months indicating poor
maternal nutrition (CSO; 2014).

The 2014 ZDHS indicates that 23% of child bearing age women had body biomass index
(BMI) of less than 18.5. Occurrence of diet related conditions such as diabetes, heart diseases and
cancers are emerging at a faster rate.

The well-known correlates and determinants of nutrition status; food intake and food
consumption are dependent upon level of exposure. Exposure to a particular food or diet determines
the potential benefits that could be derived as a result of that exposure (Sempos, 1999). Long term
exposure to high quality nutrients has much benefits on health and nutrition status of individuals
(Lennernas, 1998; Birch, 2007). An evaluation by the National Food and Nutrition Commission
(NFNC, 2009), show poor diet consumption over a seven day reference period. The Zambian diet is
composed of mainly vegetables and starches. Other studies have also shown very low per capita
consumption of foods necessary for the adequate intake quality nutrients. Milk, meat, eggs and fish
dishes are inadequately and poorly consumed in Zambia.

If Zambia is to adequately improve its nutrition situation, more efforts are needed in improving

the food consumption and intake of the population groups particularly children and women.



Crop Diversification to Improve Nutrition: Dissemination of Vitamin A Orange Maize

Eliab Simpungwe
HarvestPlus Country Program

Abstract

White maize is by far the most important crop, consumed by the large majority of Zambians. Zambia
can boast to be self-sufficient in white maize production, even achieving exports in a number of years.
Unfortunately, in the midst of the increasing and diverse agricultural production, an insidious
malnutrition problem looms in rural settings and urban compounds. Zambia is classified among
countries with high levels of macro and micronutrient deficiencies, especially among young children,
pregnant and lactating women. Vitamin A deficiency remains a serious public health problem with
54% of children under five and 13% among women of child bearing age affected. Deficiency of
Vitamin A is considered one of the most prevalent nutritional maladies in developing countries
resulting in impaired growth, vision, reproduction, and immunity.

It is in view of this scenario, that ZARI together with HarvestPlus and other partners, justified
the introduction of Provitamin A biofortified orange maize in Zambia, to contribute towards reducing
vitamin A deficiency levels. Provitamin A biofortified maize varieties have been released as a vehicle
to reach large majority of the Zambia population with food security and improved nutrition. If Vitamin
A deficiencies can be addressed by a biofortified staple crop, especially one grown in rural areas for
subsistence, the costly food fortification ventures and complex supplementation programs would be
complemented in rural areas resulting into significant positive benefits for mother and child health.
Vitamin A Maize offers rural households and Zambian consumers, an alternative, cost effective,
food-based intervention for micronutrient malnutrition.

Key words: Biofortification. Micronutrient malnutrition. Vitamin A Orange Maize
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ABSTRACT

Stable crops production and increased productivity are important for improved food security
in Zambia. Because most farmers cultivate maize under rain-fed agriculture, a maize monoculture is
vulnerable to drought. Therefore, increasing the diversification of low water demand crops and crop
varieties is important to achieve food security in the face of a changing climate. The sweet potato
(Ipomoea batatas) has great potential as a crop for consumption and as a source of income. The aim of
this presentation was to clarify production and consumption patterns in a rural area in Southern
Province, Zambia. Field studies were conducted at three sites. Farmers in the study area planted
sweet potatoes in both the rainy and dry seasons. Sweet potato production was much greater at one
site. Further study of some households at this site indicated that sweet potato tubers were consumed
about twice per week. Consumption was highest during and immediately after the harvest, and then
decreased gradually. Annual sweet potato sales per person generated sufficient income.

As mentioned above, low water demand crops have some potential to enhance food security.
Therefore we suggest to diffuse low water demand crops such as, sweetpotato, sorghum and pearl

millet which are familiar with farmer in Southern province Zambia.



Promoting the Sweetpotato Crop for Food and Nutrition Resilience in Zambia
Felistus Chipungu® and Martin Chiona’

YInternational Potato Center, CIP-Zambia, SSA
2Zambia Agricultural Research Institute, Mansa

Abstract

The need for increased crop production to support both the growing population and urbanization for
food and industrial agricultural raw materials has created greater need for increased and diversified
agricultural productivity in Zambia. Government efforts are currently focused on reducing poverty in
the country through various strategies including increasing and commercializing agricultural
productivity in all commodities by doing things differently, better and more efficiently than it has been
done before. However, the agricultural industry is prone to effects of climate change as the small
holder farming dominates the agricultural production which is also dominated by the maize crop, in
addition to being rain-fed dependent. In general, the success of fertilizer subsidy program which has
been implemented in Zambia to increase maize production is limited by droughts and mid-season dry
spells. Crop diversification provides an option to maize in the existing situation of recurrent droughts
and erratic rainfall patterns that the country is experiencing in recent years. Sweetpotato which is
grown across the country is one of the alternative and important food security crops. Intensive research
efforts to enhance production and consumption have been undertaken in recent decades with the aim of
increasing recognition of the potential of sweetpotato as a nutritious food for humans and animals. In a
food-based approach to nutrition improvement, sweetpotato is a logical choice for such an intervention
as the crop is already widely cultivated in Zambia as a secondary dietary source of calories. However,
although sweetpotato is considered as a drought tolerant crop, water plays an important role in its
growth and yield. Water deficits reduce leaf water potential and total water use, and subsequently reduce
stomatal conductance, leaf area, root mass, total plant mass and root yield. Varietal improvement for
drought tolerance and timely planting provide opportunities for increased sweetpotato productivity in
Zambia.

Key words: Irrigation, vine multipliers, conservation, marketing



Heterogenous impacts of seasonal price changes on seasonal consumption

Akinori Kitsuki
Graduate School of Applied Economics
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Abstract

Agricultural incomes of farmers engaged in rain-fed agriculture are vulnerable. Agricultural incomes
highly depend on the weather, and sometimes, small environmental changes cause huge income
shocks. Against those income shocks, some farmers cope well with them and recover quickly, while
others fail to cope with and shocks persist. We discuss those heterogenous speeds of recovery by using
a long panel dataset of weekly household survey collected as part of RIHN Resilience Project. The
role of seasonal price changes is featured as a key factor that generates heterogeneity.

In the study area, almost all the villagers are subsistence farmers, and all the sample
households are farmers who grow their staple food, maize, for self-consumption. If their maize yields
are not enough for their annual consumption, they buy maize. Since maize prices steadily rise after
harvest season, farmers who can obtain enough money buy maize when maize prices are low. On the
other hand, those who cannot obtain enough money must work to obtain cash, and they buy maize at
higher prices. Our hypothesis is that those differences of maize purchase prices generate the different
seasonal consumption patterns and heterogenous recovery speeds — wealthier farmers can buy maize at
cheaper prices, and poorer farmers need to buy maize at higher prices.

In this session, we first illustrate the difference of their seasonal consumption patterns among
those two types of farmers. Then, we address what extent each types of farmers adjust their
consumption from year to year against income shocks. Last, we identify how long income shocks on
their consumption persist to. Those results can be used to discuss the desirable policy to empower
farmers’ resilience.
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