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EXECUTIVE SUMMARY

Rwanda is increasingly attaining food security after the country recorded an increase in national
cereal production, reflecting the effectiveness of the government's crop intensification
programme. There has been expansion of maize and wheat farming which has contributed to
growth in food and crops for export. The increased crop harvest surpluses require more efficient
marketing and post-harvesting storage management. However, lack of appropriate storage and
handling technologies and inadequate facilities result in significant post-harvest losses due to
spoilage and pest damage. The losses undermine food security, exposes farmers to exploitation
by middle-men, as they are forced to sell their produce when prices are low.

Grain trade competitiveness in Rwanda is constrained by a number of external factors among
them is insufficient storage facilities in both rural and urban markets and where the facilities
exist, the information is not shared among the value chain actors. There is also a lack of
information on opportunities to create demand for investment in food/grain storage facilities.
Therefore, this survey and mapping out existing storage facilities in Rwanda was conducted in
order to assess the impact of the program on the competitiveness in the region.

This report describes the types of storage facilities, their distribution, capacities, products
stored, and stores conditions of the 32 grain storage facilities in Rwanda that were surveyed
between August 2011 and September 2011. The stores visited are distributed as follows: 9 in
Kigali City Province, 8 in Western, 7 in Eastern, 4 in Southern and 4 in Northern Provinces. The
facilities surveyed comprised of warehouses, silos and depots. Majority of them are owned by
private companies and co-operatives while a handful were rented from individual premises or
government institutions. There are several new and large facilities currently under construction
by both the Rwanda government and the private sector, especially in the Eastern and Kigali City
provinces. Maize storage was the main activity, with over 70% of the functional stores having it
as the main product. Other products included rice, beans, wheat, millet, cowpeas, sorghum and
barley. Fertilizers, hardware stuff and some farm inputs were also found in a few stores. More
than 90% of the private companies are involved in processing and milling their products
compared to only one government rice facility that does milling, processing and packaging. The
government facilities are also involved (albeit rarely) in seed and fertilizer distribution. During the
survey it was found that most of the government stores were empty, unutilized or underutilized.

The report recommendations will guide the Competitiveness and Trade Expansion(COMPETE)
program to enhance economic growth and food security in East and Central Africa by
stimulating increased trade and competitiveness in both regional and international markets. The
survey results also provide useful information to the private sector on investing opportunities in
grain storage and developing innovative ways of using technology to link regional value chain
player’'s access real time information on stock availability, quality and physical movement. There
is a need for a rigorous GIS analysis based on multi-criteria analysis if the envisaged facilities
are to be sited in the right places. Some of these issues would include market/store
accessibility, population density/urbanization, crop suitability, productivity etc.
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1. Introduction

Competitiveness and Trade Expansion (COMPETE) Program is a regional program funded by
USAID/East Africa. The purpose of COMPETE Program is to enhance economic growth and
food security in Eastern and Central Africa by stimulating increased trade and competitiveness
in both regional and international markets. The COMPETE program is tasked with increasing
the competitiveness of selected regional value chains in East and Central Africa region. In order
to achieve this goal, the program has developed competitiveness strategies for each of the
selected value chains including staple foods. In order to assess the impact of the COMPETE
program on the competitiveness, it will be necessary to survey and map out existing grain
storage facilities in the region. The survey has been in done in Kenya, Uganda and Malawi. This
survey report is for Rwanda.

The study was commissioned to Acacia Consultants Ltd by USAID COMPETE program to
undertake surveying and mapping out of the existing grain facilities in Rwanda and Tanzania.

Grain trade competitiveness in Rwanda is constrained by a number of external factors among
them, is insufficient storage facilities in both rural and urban markets and where the facilities
exist, the information is not shared among the value chain actors. There is also a lack of
information on opportunities to create demand for investment in food/grain storage facilities. It is
therefore necessary to provide this information to spur further development of post-harvest
management in the region and also to facilitate more investments in storage facilities by the
government and private sector. Farmers require this information in order to assist them to adopt
appropriate post-harvest technologies, necessary to reduce PH losses that have been
estimated at between 30-40% and to take advantage of market opportunities either at domestic
and regional level.

This survey was carried out between August and September 2011. The report
recommendations will guide the COMPETE program to enhance economic growth and food
security in East and Central Africa by stimulating increased trade and competitiveness in both
regional and international markets. The survey results will also provide useful information to the
private sector on investing opportunities in grain storage and developing innovative ways of
using technology to link regional value chain player's access real time information on stock
availability, quality and physical movement.

2. Obijectives of the Survey

The problem of grain storage in the region is emerging as a major subject of attention from
governments, development partners and communities. Thus the grain silos survey and mapping
in Tanzania objective was to survey and map out existing grain storage facilities. The survey
results will form the basis for the identification of upgrading needs and key gaps where
COMPETE can have greatest impact and development of feasible cross border market linkages
by matching regional grain traders to warehouses with surplus commodity in particular
warehouses under warehouse receipts system (WRS). The survey findings will be widely
disseminated to the private sector for investing opportunities which includes leasing from public
sector. The survey results will also help in developing innovative ways of using technology to
link regional value chain actors’ access real time data on stock availability, quality and physical
movement. It is also expected to help other development partners in planning for locations to
establish grain bulking centers and support aggregation interventions for smallholder farmers
across the region.



The survey results will:
form the basis for the identification of upgrading needs and key gaps where COMPETE
can have greatest impact and development of feasible cross border market linkages by
matching regional grain traders to warehouses with surplus commodity in particular
warehouses under Warehouse Receipts System (WRS).

be widely disseminated to the private sector for investing opportunities which includes
leasing from public sector. The survey results will also

help in developing innovative ways of using technology to link regional value chain
actors’ access real time data on stock availability, quality and physical movement.

help other development partners in planning for locations to establish grain bulking
centers and support aggregation interventions for smallholder farmers across the region.

The report recommendations will guide the COMPETE program to enhance economic growth
and food security in East and Central Africa by stimulating increased trade and competitiveness
in both regional and international markets. The survey results will also provide useful
information to the private sector on investing opportunities in grain storage and developing
innovative ways of using technology to link regional value chain player's access real time
information on stock availability, quality and physical movement.

3. Survey Methodology

The survey and mapping was undertaken by adapting exploratory and participatory approaches.
The survey used primary and secondary data in mapping the grain storage facilities in Rwanda.
A questionnaire was developed to interview public and private sector storage facility operators
with minimum storage capacity of about 400 MT.

Literature review was carried out to collect secondary data. This was augmented with secondary
data sources - internet, key institutions and various reports on the grain/cereals sub-sectors
(maize, beans, rice, wheat, millet sorghum, groundnuts, soya beans and green gram) and how
grain is stored and traded in the country.

A one-day training program was organized to train the Field Assistants (FAs) on how to
administer the questionnaire and carry out the interviews in the field including the GIS - mapping
and taking photos. After the training each field team comprising of a Food Security and GIS
expert were allocated a specific route to cover. The areas covered in each route are depicted in
Figure 1 and as follow:

Route 1: Kigali, Gashora, Nsinda, Rwamagana, Rusumo, Kirehe and Cyunzu and
Nyagatare

Route 2: Kigali, Byumba, Gatuna, Ruhengeri and Gisenyi.
Route 3: Kigali, Kanyaru (Rwanda-Burundi Boarder),Butare and Bugarama

The survey routes are shown in Figure 1 below:
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4. Survey Limitations

The following limitations were encountered during the execution of the assignment:

a) The field teams pointed out that adequate time should have been allocated for field work
to enable them to cover more areas along the route corridors.

b) The consultants were only able to visit and interview a few key informants due to the
limited duration.

c) The other constraint that affected the visits was short notices for appointments. For
instance, for WFP to grant an interview they requested the SOW to enable them to
understand the objective of the survey. However, even after submission of the SOW
they did not give the interview. All MINAGRI senior staff was on a retreat outside Kigali,
hence no interviews were held with the Ministry.

5. Background of Rwandan Agriculture Sector
5.1.  Overview of the Rwandan Agriculture Sector

Agriculture drives the Rwandan economy and accounts for 80 percent of employment, 39
percent of GDP, and 63% of foreign exchange earnings. While the agricultural sector has
recorded rapid growth in the past few years with large increases in production achieved by
small-holder farmers, post -harvest losses, gaps in market linkages and lack of access to
storage are still major challenges to the agricultural sector in Rwanda.

Rwanda’s total arable land is about 1.4 million hectares (ha) which is 52 per cent of the total
surface area of the country. There is potential for arable land expansion through the use of
irrigation. The EDPRS aims to increase the area of hillside agricultural land under irrigation from
130 ha in 2006 to 1,101 ha in year 2012. The area under food crops has been increasing from
28,000 ha in season 2008 to 66,000 ha (2009) and 254,448 ha in 2010.

The area under the main grains/cereals and production is shown in Table 1:

Table 1: Crop Production (2009)

Crop Area under Production
the crop(ha) (MT)

Maize® 106,976 88,210
Rice’ 12,167 46,191
Wheat® 22,191 16,772
Beans 319,349 198,225
G/nuts 18,883 10,785
Peas 32,176 16,759
Soya Beans 36,707 18,300

Source: Adapted from RADA Business Plan (2006-08




In order to increase agricultural production, the government is investing substantial resources
on seeds and fertilizer to help farmers in the country produce bumper harvests in the coming
years. The Crop Intensification Programme (CIP) aims at increasing productivity through
subsidized inputs and other crop agronomic measures. The new agricultural initiatives have
resulted in increased agricultural productivity and crop harvest surpluses, which require more
efficient marketing, post-harvesting storage and handling.

5.2. Food Security and Grain Production

Rwanda is increasingly attaining food security after the country recorded an increase in national
cereal production, reflecting the effectiveness of the government’'s crop intensification
programme and favorable climatic conditions. In recent years, food production in Rwanda has
increased as a result of CIP and improved crop disease prevention and control measures in
2007 and 2008. There has been expansion of maize, rice (Figure 2 and 3 shows maize and rice
production potential), and wheat farming which has contributed to growth in food and crops for
export. The trend of the area harvested of the principal crops for the period 1990 and 1997 is
shown in Annex 1.

Grains and cereals are core to realizing food security, rural development and poverty reduction
in Rwanda. Lack of appropriate storage and handling technologies and inadequate facilities
result in significant post-harvest losses due to spoilage and pest damage. The losses
undermine food security, exposes farmers to exploitation by middle-men, as they are forced to
sell their produce when prices are low. Inappropriate technologies deny farmers the
opportunities for value addition and increasing returns from their land holdings. Lack of credit
facilities further exacerbates the problem, especially of poor households.
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5.3.  Grain Storage and Post-Harvest Management

The large increases in crop production in Rwanda have resulted in recognition of the urgent
need to increase and expand post-harvest operations, as the infrastructure developed for the
traditional cropping practices is sorely inadequate for the current volumes of production. Post-
harvest infrastructure for drying, grading and storing staple crops lags far behind the current
needs of the country. Photos 1 & 2 depict some of the post harvest activities in Rwanda.

Several programs have been launched to address the deficit in post-harvest infrastructure, with
varying degrees of success:
Distribution of hermetically sealed grain storage cocoons in the Eastern Province, in
general without adequate provision of training, which has resulted in significant storage
losses.
Construction of storage silos with donor assistance (UNDP, WFP, IFAD, etc.).
Rehabilitation of the pre-1994 strategic storage facilities (OPROVIA).

SODAR - Bugarama Rada - Kigali

Photo 1: Maize being received at the store Photo 2  : Manual grain sorting

MINAGRI in collaboration with other value chain actors has attempted to conduct a census of
existing post-harvest infrastructures, but the results are conflicting. Two comprehensive studies
were subsequently launched so as to establish a reliable database of existing staple crop post-
harvest infrastructure: one study was lead by the WFP (draft report still to be released) and
another by MINAGRI, which is to be used to develop the National Strategic Storage Plan. The
total food storage capacity in 2009 was 46,480 MT (CIP Evaluation Report -2008/09). The types
of storage, location and capacity are shown in Annex 2.

A common constraint at the producer level for all staple crops is the need to improve producers’
harvest and post-harvest handling techniques. Many losses could be reduced if farmers were
not only trained on better harvesting and post-harvest handling practices, but also shown how
much their returns could be increased if they were to adopt the recommended PH techniques.

The Government will initiate support projects aimed at improving PH facilities in the farms and
villages including utilizing the National Strategic Food Reserve to improve food security and
minimize post-harvest losses. A strategic grain reserve will be completed in the Kigali Free
Trade Zone and will have a capacity to hold 20,000 MT of grain in the reserve. Additionally, a
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10,000 MT and 15,000 Mt strategic reserves will be completed in Nyagatare and Kirehe Districts
respectively’.

6. Survey Findings

6.1. Types of storage facility surveyed and mapped

As depicted in Figure 1, three routes were used and all the provinces were visited. The exercise
showed a good distribution pattern of the storage facilities. In each province, there were at least
4 grain storage facilities ranging from small to large ones. However, not all the stores could be
visited due to time constraint aforementioned and the target of capturing stores with a threshold
of 400 MT notwithstanding. There were a total of 32 stores visited, distributed as follows: 9 in
Kigali City Province, 8 in Western, 7 in Eastern, 4 in Southern and 4 in Northern Provinces.
Figures 4, 5& shows the distribution of storage facilities.

The facilities surveyed comprised of warehouses, silos, depots and hermetic cocoons (used to
mainly store maize and beans in the Eastern Province). Majority of them belonged to private
companies and co-operatives in premises they mostly owned and just a handful were rented
from individual premises or government institutions. Although the government facilities were
fewer than the private ones, they had larger storage capacities and had been in existence for a
longer time, some of them for over 50 years. The locations of government and private sector
storage facilities are shown in Figure 4.

6.1.1. Location and Years of operation of the facil ity

In many cases the stores operators could not ascertain the year the facilities were constructed
neither the duration of operation. However, from the scanty information provided, it appears
some storage facilities were in operation for about a year. The government warehouse and
hermetic cocoon situated in Kicukiro in Kigali and operated by Rwanda Agricultural Board have
been in operation for 16 years and 3 years respectively.

The government and the private sector have invested in construction of new storage facilities
(as shown by Photo 3&4) in various locations e.g. in the Eastern and Kigali City provinces and
capacities. Details of the new stores under construction are shown in Table 2, below:

Table 2: New Stores under Construction

Ownership Type of Store Location Capacity(MT)
Government Silo/Warehouse Kigali 20,000
Warehouse Kigali 16,000
Warehouse Cyunuzi, Eastern 3,000
Province
Silo Nyagatare, Eastern 16,000
Province
Private Sector Silo/Warehouse(Owned | Nsinda, Eastern 5,000
by PRODEV Ltd. Province
Warehouse(owned by Kombe in Kigali 16,000
EANS)
Warehouse(owned by Kirehe, Eastern 8,000
EANS) Province
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6.1.2. Location and Years of operation of the faci ity

In many cases the stores operators could not ascertain the year the facilities were constructed

neither the duration of operation.

However, from the scanty information provided, it appears

some storage facilities were in operation for about a year. The government warehouse and
hermetic cocoon situated in Kicukiro in Kigali and operated by Rwanda Agricultural Board have
been in operation for 16 years and 3 years respectively.

The government and the private sector have invested in construction of new storage facilities
(as shown by Photo 3&4) in various locations e.g. in the Eastern and Kigali City provinces and
capacities. Details of the new stores under construction are shown in Table 2, below:

Table 3: New Stores under Construction

EANS)

Province

Ownership Type of Store Location Capacity(MT)
Government Silo/Warehouse Kigali 20,000
Warehouse Kigali 16,000
Warehouse Cyunuzi, Eastern 3,000
Province
Silo Nyagatare, Eastern 16,000
Provce
Private Sector Silo/Warehouse(Owned | Nsinda, Eastern 5,000
by PRODEV Ltd. Province
Warehouse(owned by Kombe in Kigali 16,000
EANS)
Warehouse(owned by Kirehe, Eastern 8,000

Photo 3: MINAGRI store under construction in Masor o]
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Photo 4: PRODEYV Silos under construction in Nsinda

6.2.  Storage facility ownership/operators

The facilities are owned or leased and operated by both the government and private sector.
The players in the private sector include: private individuals, traders, millers, processors,
transporters, exporters, importers, co-operatives, farmer groups and agro-input firms/dealers.
Other institutions operating storage facilities include Rwanda Agricultural Board, WFP and
NGOs etc.

Among the storage facilities surveyed, 10 were owned by the government while the private
sector operated 22 stores which included warehouses, silos, depots etc. These are not the only
stores in the country, there are other scattered all the country.

Irrespective of ownership, nearly all storage facilities that were considered large in this survey
did not seem to have bulk grain handling capacity. They lacked equipment such as cranes, big
weigh bridges and conveyor belts.

6.3. Capacity of the storage facilities

The survey concentrated only on storage facilities with minimum capacity of 400 MT. From the
survey findings, the government facilities’ capacity ranged from 500 MT to large silos and
warehouses with capacity of up to 30,000 MT. The capacities of the stores owned and operated
by the private sector ranged from 500 MT to 16,000 MT although from our literature review,
there were stores with far much less capacity than the 500MT.

6.4. Type of grain/products stored
Maize storage was the main activity, with over 70% of the functional stores having it as the main
product. The types of grains/pulses/other products stored in the storage facilities are shown in

Table 3. From Figures 5&6 on grain quantities in both the government and private storage
facilities, there seemed to be big variations and this depended on the crop seasons and how
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much was harvested following favourable climatic conditions. More than 90% of the private
companies are involved in processing and milling their products compared to only one
government rice facility that does milling, processing and packaging. The government facilities
are also involved (albeit rarely) in seed and fertilizer distribution.

Table 4: Types of Grains/Pulses/Other products Stor  ed in the Storage Facilities

Grains Pulses Other Products
Maize Beans Seeds

Wheat Cow peas Fertilizers

Rice Sosoma Equipment
Barley Soya beans

Maize grits

Maize milt

Maize bran

Sorghum

Most of these institutions and facilities get their products from the local farmers and only one
government institution (Kicukiro) said they have ventured into producing their own maize,
beans, sorghum, cowpeas, rice, soya, wheat. Further, only two private companies, Pembe and
Nyundo were found to be involved in importation and exportation of their products.

6.5.  Utilization of the storage facility

The facilities were used to store either single commodity such as maize, or rice or wheat while
others were used for multi-storage use i.e. storing of various grains and cereals. Other activities
carried out by the storage facility operators include: milling, processing, transport, distribution
agents and purchase of grain. Some operators e.g. Trans-Africa Container Transport Ltd.
leased stores from the rural traders to store the purchased grains. The company was also
contracted by MINAGRI to distribute agro-inputs (seeds and fertilizers). Utilization of some
stores depended on the crop season when there is harvested produce. For instance, at the time
of the field visit Minimex Ltd. stores were virtually empty. With increased crop production over
the recent years in the country there is need to encourage the private sector to invest in the
storage facilities, including opportunities for leasing to other traders and institutions e.g. WFP
and NGOs.

Most of the government stores were empty, unutilized or underutilized. This was explained by
allegations alluding to the fact that government bureaucracy leads to delay of funds
disbursement for purchasing grains from the local farmers at the right time. The major
contributing factors that make most local farmers not to take their produce to the stores are poor
prices, poor transport system and bad roads.
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Figure 5: Private Grain Storage Facilities
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Figure 6: Government Grain Storage Facilities
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6.6.  Proximity to infrastructure

Most of the facilities which are located in major towns do not experience bottlenecks as a result
of poor road network but this is not the case in the rural areas of the country where the
infrastructure is poor. Photo 5 shows a well placed silo Gisenyi. Farmers and traders suffer
huge losses due to high transportation and handling costs due to poor conditions of the rural
roads. There is no rail network in Rwanda.

Photo 5: Bralirwa Brewery Company Ltd storage facil ities in Gisenyi
6.7.  Condition of the storage facility

The status/conditions of the storage facilities surveyed were as follows:
Some facilities were generally in good condition and were well maintained while others
were neglected and in poor condition and required repairs.
Poor infrastructure.
Lack of appropriate technologies e.g. conveyor belts, drying tables, pallets, humidity
meters etc.
Some facilities were not operational.

Most of the privately owned grain storage facilities looked well maintained compared to those

owned by the government. Out of the few government facilities in good working condition just a
handful had modern equipment like moisture dryers which make quality control an issue. The
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poor conditions of the storage facilities are attributed to lack of funds for buying machines and
chemicals to keep the grains in good condition, see Photo 6&7 .

Photo 6: An abandoned MINAGRI (OPROVIA) storage fac ility in Musanze

Photo 7: A well maintained private storage facility (Sopab) in Kigali
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6.8. Institutions Interviewed around Kigali
Various institutions in Kigali involved in grain storage, marketing, handling, processing and
milling, were interviewed (Table 4) while details of the institutions visited around the country are
shown in Annex 2.

Table 5: Store Operators/Institutions Interviewed a  round Kigali

Store Operator /Institutio n Main Activit ies

Sopav Ltd. Storage, fertilizer importation & distribution

Minimex Ltd/Prodev Rwanda Ltd Milling, grain drying, pre-cleaning & storage

SOSOMA Industries s.a. Milling and products manufacturing

Trans-Africa Container Transport Ltd Transport, storage & purchase and supply of
grains

SODAR Ltd Storage & rice production

ENAS Warehousing

Rwanda Post-Harvest Handling & Storage | PH management project
Project

WFP Storage and food distribution

CARITAS Warehousing

Pembe Flour Mills Silos and warehousing, milling and processing
Kivu Maize Factory Maize milling

The stores’ operators and institutions physically visited and interviewed included:
(@) MINIMEX Ltd.

The company was established in 2004 and started its operations in 2006. Its ownership is
composed of private public partnership. The main business activity is miling and the raw
material is maize. It produces 3 products for the market, namely:

Maize grit(used for brewing)

Maize meal

Maize bran
The daily production capacity is 144 MT. The major challenge faced in the milling trade
includes:

Acquiring sufficient raw materials in terms of quality and quantity.

The maize sourced from the farmers has high moisture content, hence has to be dried

before storage.

Lack of proper drying facilities. The company dries its maize using the traditional method

of open ground and can only dry 15 to 20 MT per week.

To enable the company expand its business and overcome some of the constraints
encountered, individual shareholders raised capital to establish another company, PRODEV
Rwanda Ltd., whose main activities are grain drying, pre-cleaning and storage. The current
drying capacity is 20 MT/hr while the storage capacity is 6,000 MT. The company has
developed a strategic plan for expansion program structured in 3 phases:

Phase 1 - short term plan to expand maize storage capacity to 10,000 MT

Phase 2, 3, & 4 — long term plan each phase comprising 10,000 MT

It is expected that after the expansion plan is accomplished the company will have a storage
capacity totalling 40,000 MT.
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The company sources its maize locally and outside Rwanda (5 to 10%). Other sources include:
Uganda (20 to 25%) and the rest from Tanzania. However, due the current food shortages in
the region the Tanzanian Govt has put measures to restrict maize exports(export ban) which is
affecting the company’s operations, resulting in higher prices and inconsistent supply. During
the time of the visit the stores were nearly empty and they did not have a strategic stock.

In order to guarantee sufficient supply of raw materials Minimex has established a joint venture,
PRAMIN Company Ltd., with a local brewery firm to grow maize in Akagera region. The total
farm size is 707 hectares and 500 ha were in production. They also own another farm located in
Buguzera area, and the farm size is 700 ha of which 500 ha is under maize production. The
current maize yield is about 3 mt/ha. The company has invested in irrigation equipment as they
intend to produce maize under irrigation instead of relying on rainfed agriculture.

(b) SOSOMA Industries S.A.

The company was initially established as a production unit by an NGO in 1989 which was later
established as a limited company in 2008. Its main activity is milling of sunflower but it is
planning to start milling wheat at the end of the year(2011) to produce wheat. The company
manufactures a variety of products that include; maize meal, soya flour and sorghum flours.

The source of its raw materials include: Rwanda(its main source), Tanzania, Uganda and DRC.
Due to low soya beans production in the country, it obtains the produce from Uganda. The firm
does not have its own drying facilities hence, it only procures raw materials from farmers at the
recommended moisture content(13-14%).

The company is working on expansion plans to start exporting its products to the EAC region in
order to exploit the opportunities offered by the regional trading block.

(c) SOPAV Ltd.

The company deals in fertilizer distribution and operates stores in Rusisi with a storage capacity
of 500 MT. The MINAGRI imports the fertilizers and has appointed the company as its
distribution agent. Sopav has a contract with the Ministry to distribute the fertilizer to farmers in
various districts. The company also hires stores owned by agro-dealers in various regions
namely, Nyaruguru, Huye, Nyamangabi, Ruamagana, Katsibo and Nyagatere.
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(d) SODAR Ltd.

The company’s business operation is mainly rice production in Bugarama in Rusisi District. The
rice is produced in the marshland and 15,000 hectares are under production belonging to
different companies. There are two seasons per year and total production per season amounts
to about 10,400 MT of paddy rice. Within the rice producing area, there are 4 rice mills owned
by different companies. Sodar also operates stores with a capacity of 2,000 MT. The rice is
produced for local consumption. Other rice producing areas are Gikonka, Bugesera, Ngoma and
Nyagatere.

(e) Trans-Africa Container Transport Limited

The company was started as a transport firm in 2005 with a fleet of 50 trucks. The firm had a
contract agreement with MINAGRI to transport goods to Mombasa. After doing business for one
year they encountered problems and this forced the company to review its operation strategies
and got into transport of grains within the country. Supply of crop produce was started in 2009
and their main customers are the prisons whom they supply with beans and maize. They also
supply MINAGRI with inputs e.g. seedlings, cassava cuttings, potato tubings and hybrid seeds.

The company operates a supply network system in 7 centers in the districts and operates stores
in Kigali and upcountry. The upcountry stores have a capacity of 2,000 MT while in Kigali they
operate 4 stores with capacities ranging from 1,000 MT to 6,000 MT and these stores are busy
during the year. The company has ventured into buying grains and other agricultural produce
e.g. beans and Irish potato seedlings from Uganda near the border. The expansion strategy will
involve investing in mechanization of its stores’ operations and to cover the whole country i.e. to
have very strong presence in the high grain producing areas of the country.
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() Rwanda Post -Harvest Handling & Storage Project (PHHS)

In 2000 and 2002 the country experienced famine in the Eastern Province due drought. The
government decided to mitigate against the food shortage by introducing business oriented
agriculture and move away from subsistence farming. The strategy aimed at increasing
agricultural production and co-ordinated management of good harvests. Various programmes
were initiated including agro-inputs subsidies and partnering with other government agencies.
The government efforts resulted in surplus grain produced by farmers but there were no
contingent plans put in place to handle the good maize harvests in terms of infrastructure and
marketing. The PHHS is a USAID supported project was initiated in September 2009 to address
this problem. The project will run up to March 2012. Its objective is to mobilize private sector
resources to address post-harvest inefficiencies upstream in the supply chain for each of the
target staple crops i.e. rice, maize, beans, cassava, Irish potato, wheat and soybeans..

The project has supported the establishment of a National Task Force on Post Harvest Storage
and Handling One of the notable achievements of the Task Force is the formulation of a
National Post Harvest Handling and Storage Policy. In 2008, a Task Force on Post-Harvest was
established by the government within the MINAGRI and is leading Rwanda’s efforts in
establishing post-harvest management systems. Post-harvest component was incorporated in
all agricultural oriented programmes and measures were put in place to construct drying and
handling facilities to cater for the grain surpluses.
The project's aim is to assist MINAGRI to collect data on post-harvest and storage and to
conduct an assessment study all around the country on post-harvest management. The project
capitalizes on increased Rwandan food crop productivity to boost food security by linking
smallholder staple crop surpluses to markets through improved post-harvest conditioning,
grading, sorting, packaging, and storage. Investment in post-harvest facilities will free
smallholders from the need to sell crops immediately, when prices are low. At the same time,
better quality crops for storage will help producers selling surpluses to compete domestically
and regionally.
The PHHS approach includes four components:
- Market linkages — link producer(s) organizations and traders and provision of market

information.

Investment finance — link the producers and buyers and provide working capital to

purchase equipment e.g. driers, shellers and link financiers with big coops.

Skills development on post-harvest management and infrastructure.

Post-harvest policy strategy — preparation of National Policy on Post-Harvest Handling

and Storage (5-year policy/strategy).

These components work together to reduce post-harvest losses, create additional storage,
connect additional farmers to storage facilities, direct private sector funds into post-harvest
projects and increase the weight and value of commodities entering USAID-supported storage.

The components are modelled at 3 levels:
Level One - the market
Level Two - grain bulking centers being put in place(must be managed well to avoid
exploitation of producers by traders).
Level Three - producers (village aggregation/collection centers).

Based on this model traders have agreed to go to the villages to buy farmers’ produce and one

trader agreed to build a warehouse(capacity of 10,00 MT) through a grant. About 3 to 4 big
grain bulking centers have been established in Kirehe, Kayonza, Nyagatere and Musanze
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respectively which are managed by traders. In particular, the Kirehe District Bulking Center will
serve 18,000 farm households by linking the village aggregation center to large scale
warehouses and regional markets, hence giving smallholder farmers access to a commercial
market for maize and beans. The center will also provide essential drying and cleaning services
to improve the quality of grain, so that it can fetch higher prices. Another 2 centers are located
in the southern region at Akanyaru region. Financial support in form of grants is being provided
to cooperatives to manage the centers.

6.9. SOPAV Ltd.

The company deals in fertilizer distribution and operates stores in Rusisi with a storage capacity
of 500 MT. The MINAGRI imports the fertilizers and has appointed the company as its
distribution agent. Sopav has a contract with the Ministry to distribute the fertilizer to farmers in
various districts.

Sopav Ltd. also hires stores owned by agro-dealers in various regions namely, Nyaruguru,
Huye, Nyamangabi, Ruamagana, Katsibo and Nyagatere.

6.10. SODAR Ltd.

The company’s business operation is mainly rice production in Bugarama in Rusisi District. The
rice is produced in the marshland and 15,000 hectares are under production belonging to
different companies. There are two seasons per year and production per season amounts to
about 10,400 MT of paddy rice. Within the rice producing area, there are 4 rice mills owned by
different companies. Sodar also operates stores with a capacity of 2,000 MT. The rice is
produced for local consumption. Other rice producing areas are Gikonka, Bugesera, Ngoma and
Nyagatere. The total national rice production is about 50,000 MT.

6.11. Trans-Africa Container Transport Limited

The company was started as a transport firm in 2005 with fleet of 50 trucks. The firm had a
contract agreement with MINAGRI to transport goods to Mombasa. After doing business for one
year they encountered problems and this forced the company to review its operation strategies
and got into transport of grains within the country. Supply of produce was started in 2009 and
their main customers are the prisons whom the supply with beans and maize. They also supply
MINAGRI with inputs e.g. seedlings, cassava cuttings, potato tubings and hybrid seeds.

The company operates a supply network system in 7 centers in the districts and operates 4
stores in Kigali. The upcountry stores have a capacity of 2,000 MT while in Kigali they operate
big stores with capacities ranging from 1,000 MT to 6,000 MT and the stores are busy during
the year. The company has ventured into buying grains and other agricultural produce e.g.
beans and Irish potato seedlings from Uganda near the border. The expansion strategy will
involve investing in mechanization of its stores’ operations and to cover the whole country i.e.
to have very strong presence in the high grain producing areas of the country.

7. Challenges in Post Harvest Storage and Handling

The challenges faced in grain post-harvest and handling in Rwanda include:
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b)

f)

9)
h)

)

Lack of adequate and appropriate primary processing and storage facilities. For
example, due to insufficient drying and primary storage facilities, the produce (maize,
rice and wheat) are prone to post-harvest losses. Rwanda’s climate is erratic and rain
can fall at any time of the year which means that if the harvested produce is not properly
stored, there is risk of incurring post-harvest losses. The losses lead to subsequent
negative impact on produce quality and useable quantities.

Most of the stores are not mechanized and depend on manual labour.
Most of the store operators do not have driers and use the traditional sun-drying method
i.e. drying the grains on the open ground. This affects the quality of the grain especially

where there are threats of unexpected rain.

Farmers use inappropriate maize shelling methods and thrashing of rice, sorghum, millet
which lead to losses and degrades the quality of the grain.

The grains procured from farmers have high moisture content (more than 14%) hence,
difficult to store.

The millers and processors pointed out that there is limited grain/cereals supply from
producers to meet their requirements.

The grains procured from farmers are of low quality grains.

Farmers are not organized into groups or coops to enable them to invest in PH storage
facilities.

Some of the companies hired by the government to provide various services e.g.
distribution of seeds and fertilizers complained that it takes too long to settle payments,
hence the long delay adversely affects their business operations.

The stores operators/processors do not have adequate financial capital to upgrade and
modernise their storage facilities and milling equipment/machinery.

High prices of grains during some growing seasons affect grain traders’ profitability.

Insufficient supply of high quality grain which is dependent on the growing seasons
during the year.

Insufficient storage facilities coupled with lack of appropriate equipment e.g. drying
tables, pallets, humidity meters as well as outdated hulling and milling machines are
among the causes of high post-harvest losses in Rwanda.

Poor infrastructure in the rural areas results in farmers and traders incurring losses while
transporting their grain produce from the farms to the storage centers.

Insufficient access to market information by farmers especially on regional markets.

Unscrupulous middlemen who leap all the benefits of trade at the farmer’'s expense and
even hinder farmers from entering directly into the markets.
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8. Conclusions and Recommendations

8.1. Conclusions

The agriculture sector in Rwanda has over the last few years, recorded large increases in
production. Increased food crop productivity has greatly boosted food security. However, post-
harvest losses, gaps in market linkages, and lack of access to storage poses major challenges
to the sector’s continued growth. Therefore, there is need to link the food grain surpluses to
markets through improved post-harvest conditioning, grading, sorting, packaging, handling and
storage.

Limited capacity for post-harvest storage, handling and processing often undermines the
profitability of farming, especially during years of surpluses. Therefore, enhancing post-harvest
technologies is the critical strategy to value addition of food grains, so as to increase prices,
access to niche markets and raise incomes.

Investments in post-harvest facilities will free farmers from the need to sell their produce
immediately after harvest, when prices are low. In addition, better quality grain for storage will
help producers sell surpluses and to compete domestically and regionally. There is need for
farmers’ capacity building to impart skills in technical and improved business practices in post-
harvest storage, handling and management, so that they can access larger and more reliable
markets.

Effective partnerships of various stakeholders need to be established among government
agencies, private sector, NGOs, financial institutions and farmer groups/organizations to foster
appropriate post-harvest technologies.

8.2. Recommendations

i.  The government and financial institutions (commercial banks and MFIs) should develop
credit lines at concessional interest rates, earmarked for the private sector for financing
of post harvest infrastructure to complement the existing government financing
programs.

ii. The commercial banks should be encouraged to relax some of their stringent loan
requirements to enable more investors’ access credit for construction of storage
facilities.

ii. At the rural level, there is need to establish long term credit enhancements for post
harvest handling and storage facilities construction and purchase of post-harvest
equipment.

iv.  MFI's should establish a credit guarantee and/or facility to provide credit and technical
assistance to rural farmer groups and cooperatives for construction of storage facilities.

v.  The PHHS project was approached by a local commercial bank to explore the possibility
of signing a memorandum of understanding to collaborate in identifying suitable loan
applicants seeking post harvest financing. The project should replicate similar
collaboration with other institutions.
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Vi,

Vii.

viii.

Xi.

Xii.

The use of satellite storage facilities including grain bulking centers should be
encouraged and developed.

The Government should create an enabling environment with requisite policies and
financing mechanisms for construction of storage facilities in order to encourage the
private sector to invest more in storage facilities.

Appropriate technology in post-harvest equipment, e.g. solar dryers, manual threshers
and shellers to meet the needs of the producers, farmer groups and cooperatives should
be developed.

Cooperative support organizations should review their successes and failures with
respect to capacity building for producers in grain post-harvest management.

In order to promote farmer’'s marketing efficiency and competitiveness there is need to
provide regional market information and forecasting systems for prices, crop harvests,
market supply situation and regulation and procedures in regional and international
trade.

Capacity building for farmers should be undertaken to raise awareness on post-harvest
losses and to promote locally adapted storage and processing facilities.

The government should finance construction of more bulking centers in the districts to
serve farm households by linking them to the village aggregation centers and to large
scale warehouses and regional markets, hence giving smallholder farmers access to
commercial markets for their produce.
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Annexes:

Annexl: Area Harvested(Ha) of Principal Crops, 1990

and 1997 — 2007

Crop/ 1990 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Year

Sorghum 133,421 | 108,894 | 114,639 | 126,261 | 174,195 | 165,444 | 171,608 | 179,941 | 179,307 | 196,732 | 170,298 | 159,670
Maize 98,252 | 76,481 | 71,212 | 71,673 | 89,0563 | 105,560 | 104,628 | 103,100 | 106,976 | 109,400 | 114,836 | 140,141
Wheat 9,313 6,275 5,700 5,172 10,043 | 10,748 | 12,046 | 10,727 | 22,191 | 24,157 | 22,972 | 140,141
Rice 6,816 3,233 4,144 4,919 4,266 5,090 6,423 7,666 12,167 | 13,922 | 14,033 | 15,037
Beans 262,563 | 238,525 | 234,923 | 228,215 | 333,205 | 343,966 | 358,002 | 356,899 | 319,349 | 313,019 | 356,381 | 355,725
P/Peas 45,896 | 33,562 |28,750 | 26,796 | 29,993 | 32,125 |31,228 | 34,752 | 32,175 | 34,796 | 31,1413 | 36,545
G/nuts 9,365 3,459 7,045 7,397 13,463 | 14,767 | 15,900 | 16,823 | 18,884 | 16,0111 | 16,197 | 19,488
Soyabeans | 26,867 | 13,756 |17,858 | 19,073 |29,543 | 29,555 |31,289 | 36,067 |36,707 |42,119 |42,364 |55,423
Pulses/ 344,691 | 289,302 | 288,576 | 281,481 | 406,204 | 420,413 | 436,418 | 444,541 | 407,115 | 405,945 | 446,082 | 467,181
Oilseeds

Irish 42,055 | 42,000 |28,264 | 29,770 | 108,983 | 117,403 | 124,972 | 134,034 | 133,418 | 135,622 | 139,750 | 114,164
Potato

S/Potato 175,893 | 149,342 | 148,858 | 179,941 | 174,663 | 197,727 | 195,370 | 147,290 | 163,069 | 148,526 | 138,725 | 146,763
Colocase 52,137 | 42,914 | 46,158 | 49,049 | 21,320 | 25,669 | 25,334 |27,158 | 27,098 |26,537 | 25,251 | 31,722
Yams

Cassava 131,768 | 82,188 | 76,314 | 118,492 | 120,463 | 136,238 | 130,457 | 134,386 | 133,875 | 115,694 | 118,860 | 143,225
Roots/ 401,853 | 316,444 | 299,594 | 377,252 | 425,429 | 477,037 | 476,134 | 422,869 | 457,460 | 425,379 | 422,586 | 435,874
Tubers

Bananas 400,570 | 349,906 | 405,264 | 410,323 | 360,470 | 363,249 | 358,863 | 358,418 | 363,383 | 361,251 | 366,296 | 351,958
Friuts/ 18,374 | n.a. 19,310 | 20,889 | 41,692 |44,042 | 47,420 |58,225 |48,160 | 81,777 | 84,830 | 83,959
Vegatables

Source: Reports from MINAGRI, MINECOFIN, & OCIR Caf ¢
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Annex 2: Details on the Surveyed Storage Facilities

Institution Address Telephone Email
INDAKUKI Cooperative +250 788888897

PRODEV +250 7888 41891

RWAMAGANA RICE 121 Rwanagana +250 788 490008

MINAGRI +250 7886 67552

ENAS +250 788577286

MAGERWA

Miserie de Mukamira S.A.R.L

112 Musanze

PEMBE Rwanda S.A.R.L 34 Byumba +250 564626/7

JENDA Store MINAGRI 125 Ruhengeri nyabihudistrict@yahoo.fr

Bralirwa ltd/Gisenyi Plant 180 Rubavu btihamana@heineken.com

MINAGRI(OPROVIA) 63 Musanze bingwar@yahoo,fr

SOSOMA Industries s.a 6779 Kigali +250 252 580 559 Thoddemu@yahoo.fr

SOPAB 1199 Kigali

SOPAYV Sarl 4781 Kigali habalbert01@yahoo.fr

SOTIRU ltd 120 Musanze

IHOGOZA +250 7833 731369

COAMV coamv@yahoo.fr

CARITAS Ruhengeri 45 Ruhengeri 252 546930 coritosruh@yahoo.fr

NYUNDO MAIZE CAMPANY 250 78836256 nyundomaizecompany@yahoo.com

Rwanda Agricultural Board(RAB) 538 kigali 250 5102618/ ambiter01@yahoo.fr
55102663

World Food Programme 1150 Kigali emmanuelbasomingera@wfp.org

Kivu Maize Factory 61 Gisenyi 250 7827 46212

MINAGRI/RADA vedaste007@yahoo.fr

MINAGRI/RADA nyanzalivestocks@yahoo.fr

Ntyazo sector Mukasol2007 @yahoo.fr

Gikonko Rice 76 Huye baksan87@yahoo.fr

Bugarama Rice kaliclau77@yahoo.com

SODAR 394 Rusizi sodarltd@hotmail.com

COTCORI Cooperative

364 Bugarama
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Annex 3: Total Rwanda Food Storage Capacity (2009)

Storage Facility Location Capacity(MT)
Hermetic Cocoons Kigali City 1,000
Eastern Province 13,130
Southern Province 600
Western Province 250
Northern Province 100
Sub-total 15,080
Government Warehouses(OPROVIA) Rusizi 600
Nyamagabe 600
Nyanza(Bigega) 3,000
Ngoma(Kibungo) 1,300
Gicumbi(Byumba) 1,000
Musanze(Ruhengeri) 3,000
Nyabihu 700
Karongi 400
Kicukiro(RBS) 6,000
Sub-total 16,600
RSSP Kigali City 1,000
Eastern Province 2,250
Southern Province 2,750
Western Province 5,000
Northern Province 1,000
Sub-total 12,000
CARITAS in Bugesera 1,800
BTC inGakenke 1,000
TOTAL 46,480

Source: CIP Evaluation Report (2008/09). March 2010
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Annex 4: LIST OF CONTACTS INTERVIEWED

1. Viateur Bicali, Market Linkages Advisor
USAID- RWANDA
Rwanda Post-Harvest Handling & Storage Project
Umudugudu w'Amajyambere,No. 16, Kimihurura
P. O. Box 3886, Kigali, Rwanda
Tel + 250 252 580 830
Cell + 250 78 850 0367
Email: vbicali@rwandaphhs.com/ bicaliviateur@gmail.com

2. Abdul Ndarubogoye, Chairman/Managing Director
Trans-Africa Container Transport Limited
21° Boulevard de la Revolution, Ndaru Complex Opp. BCR Bank
P.O. Box 3182, Kigali, Rwanda
Tel +250 503 435
Fax +250 503 436
Cell +250 788 30 11 10
Email: abudulndaru@hotmail.com

3. Dieudonne ltegeli,
Chairman of the Board
SODAR - Agahebuzo Rice
P.O. Box 394, Rusizi- Muganza
Kigali, Rwanda
Tel + 250 788 301 643
Email: ditegeli@yahoo.fr/ sodaritd@hotmail.com

4. Musabyimana Thaddee, Director General
Sosoma Industries S.A.
B.P. 6779, Kigali, Rwanda
Tel + 250 252 580 559/7883384189
Mobile: + 250 788 304 189
Email: thaddemu@yahoo.fr / sosoma@rwandal.com
Website: www.sosoma.rw

5. Dative Giramahoro, Chef de Production
Secteur Niboye/Kicukiro
B.P.6779, Kigali, Rwanda
Cell: + 250 788 300 100
Email: gdative@yahoo.com

6. D. Itegeli, Directeur General
B.P. 4781, Kigali, Rwanda
Cell: + 250 788 301 643
Email: ditegeli@yahoo.fr

30



Annex 5: LIST OF FIELD ASSISTANTS IN RWANDA

Humphrey Kisioh, Team Co-ordinator
P.O. Box 2642, Kigali

Mobile: +250783375105

E-mail: HKisioh@gmail.com

Gahirwa Emmanuel, Food Security Expert
Kigali - Kicukiro District

Mobile: +250788592931

E-mail: gaghemmy@yahoo.fr

Bugingo Yves Christian, GIS Expert
Kigali - Kicukiro District

Mobile: +25788857740

E-mail: chryversonol@yahoo.fr

Ntabwoba-Jean de Bieu, Food Security Expert
Kigali - Gatiata

Mobile: +250788503830

E-mail: jadocki@yahoo.fr
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Annex 6: Scope of Work

Assignment: To conduct a survey and mapping of existing grain storage facilities
Country: Rwanda
Start-up date: on or about July 4™, 2011

Completed by:on or about August 30", 2011

I. Overview:

The purpose of the Competitiveness and Trade Expansion (COMPETE) Program is to enhance
economic growth and food security in Eastern and Central Africa by stimulating increased trade and
competitiveness in both regional and international markets. COMPETE is headquartered in Nairobi and
is one part of the USAID/East Africa’s regional Agriculture, Competitiveness and Trade Activity (ACT).
ACT aims to increase African trade and competitiveness in regional and global markets by reducing
barriers to trade, improving market access, and furthering regional integration. Since the start of
COMPETE, USAID has launched its Feed the Future (FTF) initiative which focuses on improving food
security across 20 countries, 7 of which are in the COMESA region covered by COMPETE program.

Il. Background:

Grain trade competitiveness in East and Central Africa is inhibited by a number of external factors
among them is insufficient storage facilities in both rural and urban markets and where they exist, the
information is not shared among the value chain actors. There is also a lack of information on
opportunities to create demand for investment in food/grain storage facilities.

The East and Central African countries have proven to have tradable surplus in grain products.
However, with increased surplus of food grains such as maize, rice, beans, sorghum, millet, wheat and
pulses resulting from food research and technology adoption, this increase has created an
overwhelming need for grain storage in the region. The problem of grain storage in the region is
emerging as a major subject of attention from governments, development partners and donors. An
estimated 30-40% post harvest losses indicates how much grain is lost to poor post harvest handling
practices and inadequate storage facilities.

Generally, governments/food reserve agencies in the region own silos and warehouses in both rural and
urban centers with capacity for leasing to processors, traders and farmers. However, it seems that
limited publicity has been given to this opportunity. Producer associations need to be encouraged to
make use of these public storage facilities. Private sector has also invested in storage facilities but
would invest more if requisite policies makes such investments profitable and if financing to construct
storage facilities is available. The use of satellite storage including grain bulking centers should be
encouraged and developed.

lll. Objectives:

The COMPETE program is tasked with increasing the competitiveness of selected regional value chains
in East and Central Africa region. In order to achieve this goal, COMPETE program has developed
competitiveness strategies for each of the selected value chains including staple foods. In order to
assess the impact of the COMPETE program on the competitiveness, it will be necessary to survey and
map out existing grain storage facilities in the region. The survey results will form the basis for the
identification of upgrading needs and key gaps where COMPETE can have greatest impact and
development of feasible cross border market linkages by matching regional grain traders to warehouses
with surplus commodity in particular warehouses under WRS. The survey findings will be widely
disseminated to the private sector for investing opportunities which includes leasing from public sector.
The survey results will also help in developing innovative ways of using technology to link regional value
chain actors’ access real time data on stock availability, quality and physical movement. It s also
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expected to help other development partners in planning for locations to establish grain bulking centers
and support aggregation interventions for smallholder farmers across the region.

IV. Specific Tasks and Deliverables:

This kind of assignment was carried out fully in Kenya during 2010, and partially in Uganda. Following
the success registered in Kenya, with this scope of work the objective is to roll out the exercise in
Tanzania and Rwanda concurrently as there're synergies to be gained.

Tasks:
1. Using the attached template and through questionnaires and interviews from a significant number

of public and private sector storage facility operators gather data to asses:
a. Minimum storage capacity of about 400 (MT) and physical status
b. Location by District, town name and region
c. Operators, including contact details and operations of facility.
d. Proximity to national borders and ports
e. Proximity to major road and rail corridors
2. Interview relevant key individuals, institutions and partner organizations to identify the gaps.
3. Map locations of storage facilities using GIS showing photos, coordinates of specific warehouse
facility and towns, ownership by specified colour, capacity and commodity stored.
4. Provide presentation and discussion of the survey data and findings, plus annexes with all
relevant data and background material collected and organized.
5. Present the findings in power point in phases per country for further input and discussion with
USAID COMPETE Staple Foods team on/before August 15", 2011.

V. Scope of assignment:

The key focus areas for this assignment are along the road and rail corridors, ports and border points,
markets and urban centers, high agricultural potential regions of Tanzania and Rwanda. Some of these
locations are listed below but not limited to in scope of coverage.

Rwanda: Detailed Routes, Corridors, border points, Districts and main markets/towns:

1).Rusumo, kirehe, Ngoma, Bugesera, Kayonza, Nyagatare, Gatsibo.

2). Rwamagana, Kigali, Gikomero, Gatuna.

3).Kigali, Tare, Nyarutovu, Musanze, Mukamira, Gisenyi, Gitarama, Butare, Kanyaru, Rusizi &
Rwanda/DRC border (Bukavu).

It is recommended that desk studies/ literature reviews and interviews be carried out in respect to far-
flung districts or market centers identified as being of great interest and add value to the survey.
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