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Foreword

The Australian Centre for International Agricultural 
Research (ACIAR) has collaborated with Afghanistan 
since 2002. This report assesses the impact of three 
ACIAR projects undertaken by the International 
Maize and Wheat Improvement Center (CIMMYT) in 
Afghanistan between July 2002 and December 2011.

Afghanistan’s recent social and political history 
has created challenges both for those undertaking 
ACIAR-funded projects and for those assessing them. 
Before 1978, Afghanistan was close to self-sufficiency 
in grains and even exported some of its agricultural 
produce. However, more than two decades of war have 
undermined the agricultural sector. Small-scale farmers 
currently lack access to improved adapted varieties, high-
quality seed and fertiliser and have little knowledge of 
better production technologies. Irrigation systems, roads 
and markets have all sustained damage. The ACIAR 
projects attempted to address a few of these challenges 
and, in particular, the use of improved varieties of wheat 
and maize and high-quality seed in Afghanistan.

The report’s authors highlight the difficulties they 
encountered in undertaking the assessment. The realities 
of life on the ground in Afghanistan meant that the team 
could not visit the country for one-to-one interviews 
with farmers. An initial desktop analysis yielded no 
satisfactory conclusions about the impact of the research. 
ACIAR therefore decided to augment the study with a 
detailed survey of farmers in Afghanistan, undertaken by 
four in-country non-government organisations and the 
interviewers they selected and trained.

Responses to the survey proved vital in what would 
otherwise have been an impossible impact assessment. 
They revealed that ACIAR wheat and maize project 
activities in Afghanistan delivered three key outputs: 
the identification, distribution and multiplication of 
superior wheat and maize varieties; the building of 

knowledge and technical skills; and the promotion of 
superior agricultural techniques.

While the cost–benefit analysis detailed in this report 
has been restricted to findings on wheat grown 
under irrigation, the authors confidently affirm that 
introducing improved wheat varieties has led to 
improved yields, and that the gain from adopting new 
varieties is substantial even after accounting for the 
extra costs of fertiliser and seed purchases.

Given the adverse security conditions in Afghanistan, 
it is difficult to make any predictions about the future 
adoption of improved varieties. Lack of security often 
means farmers have to postpone certain farming 
activities and delay visiting their farms for long periods. 
It also restricts farmers’ travel to buy good quality seed, 
so they need to rely on local suppliers. Poor security 
affects farmers’ livelihoods if they cannot take their 
product to markets because of unsafe roads and threats 
from warlords and armed groups.

Research programs can do little to overcome some of 
these deep-rooted challenges, but we need to account 
for the challenges to appreciate the complexity of 
development projects in countries like Afghanistan.

I wish to acknowledge the significant Food and 
Agriculture Organization project funded by the 
European Union within the Afghanistan seed sector, 
which helped to ensure the dissemination of CIMMYT’s 
improved varieties. The costs of that project are included 
in the cost–benefit analysis.

Nick Austin
Chief Executive Officer, ACIAR
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Executive summary

Afghanistan has been at war almost continuously for 
at least three decades. The implications for agricultural 
production and the welfare of smallholders have been 
devastating.

In 2002, ACIAR began what was to become a series of 
three projects focused mainly on improving wheat and 
maize yields through the identification and provision 
of better varieties. This report presents an economic 
impact assessment of the three projects.

The conduct of this impact assessment flows from 
the realities of life on the ground in Afghanistan. The 
assessment team was unable to visit Afghanistan, and 
visits with farmers (a typical approach for ACIAR 
assessments) were out of the question. Consequently, 
after a desktop analysis that was unable to draw 
conclusions about the impacts of the ACIAR-funded 
research, ACIAR decided to commission a detailed 
survey of farmers in Afghanistan.

Four Afghanistan-based non-government organisations 
(NGOs) selected through a competitive tender trained 
local interviewers to conduct the survey. Security was a 
paramount consideration throughout.

The survey responses proved to be extremely important 
in what would otherwise have been an impossible 
impact assessment.

Despite the usual challenges of surveys, compounded by 
difficulties with language, literacy, security and variety 
identification, the results show clearly that improved 
varieties increase yields and that, even accounting for 
additional fertiliser and seed costs, there is a substantial 
gain from adopting them.

Using the survey to infer the difference between the with 
and without research scenarios indicates that the ACIAR 
project varieties have improved net productivity by 
between 22% and 34%.

Taking into account all relevant spending, including 
two closely related FAO projects, the project yielded a 
benefit:cost ratio of between 5:1 and 25:1, depending on 
the assumptions used.

Importantly, statistical analysis of the survey results 
indicated that the probability that the research has 
increased supply productivity is between 65% and 79%.

The probability that projects break even (in net present 
value terms) by 2020 is between 59% and 69% (and 
between 65% and 77% by 2030).
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1 Background

Between July 2002 and December 2011, ACIAR 
conducted three projects in Afghanistan focusing on 
sustainable wheat and maize production. This report 
presents an economic impact assessment of the three 
projects, which were undertaken by the International 
Maize and Wheat Improvement Centre (CIMMYT) on 
ACIAR’s behalf.

The country

While all countries are unique in some sense, 
Afghanistan is not typical of ACIAR’s partner countries:

 ▪ Afghanistan is a small, landlocked country with a 
population of around 35 million.

 ▪ Its climate is arid and semi-arid, with annual 
precipitation ranging from 100 mm to 400 mm. 
Most occurs in the winter and spring.

 ▪ Cold winters and hot summers contribute to the 
harsh climate in many parts of the country.

 ▪ Because of Afghanistan’s steep topography and dry 
deserts, only 11% of its land is arable. Most of the 
arable land is in temperate ecological zones, but a 
few lowland areas have subtropical ecologies.

 ▪ Wheat is the major grain crop in Afghanistan, 
occupying about 80% of the total area planted to 
cereals. This is followed by rice or barley (depending 
on the year being considered) and then maize.

Afghanistan’s recent political and social history 
(summarised in Figure 1) is unique, creating challenges 
for both undertaking and assessing ACIAR-funded 
projects.

The projects began after the latest battles in nearly three 
decades of continuous war. Before 1978, Afghanistan 
was close to self-sufficiency in grains (and even exported 
some of its agricultural produce). The war undermined 
its agricultural sector, but there were indications of 
some recovery by the mid-1990s due to international 
rebuilding efforts. The area under wheat and maize grew 
by 50% between 1996 and 1998, but that growth was not 
sustained.

Currently, the main constraints to wheat and maize 
production for small-scale farmers in Afghanistan are 
a lack of improved adapted varieties, poor availability 
of good-quality seed, lack of high-quality fertiliser, 
inadequate production technologies, and damaged 
irrigation, road and market infrastructure.

The three ACIAR projects have attempted to address 
some of the key issues relating to improved wheat and 
maize varieties and quality seed in Afghanistan.
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This report

This report undertakes an economic impact assessment 
of the three ACIAR projects, which are summarised in 
Table 2 and discussed in detail in Chapter 2.

Because the security situation in Afghanistan prevented 
in-country travel and investigations by the assessment 
team, this impact assessment has followed a slightly 
different course from the usual approach taken by 
ACIAR.

An initial desktop analysis (the results of which are 
in Appendix 5) was unable to find any evidence 
of improvement in yields either in aggregate or in 
particular provinces involved in the projects. Because of 
the highly stochastic nature of yields, however, this did 
not allow any conclusions about the ‘with’ and ‘without’ 
research scenarios that form the basis of impact 
assessment.

Subsequently, ACIAR commissioned a detailed 
interview-based survey of farmers. The survey was 
undertaken by local NGOs, using locals to interview the 
farmers. The survey results are the basis of the impact 
assessment.

Not all the funding needed to produce the with-research 
outcomes was provided by ACIAR. A significant 
United Nations Food and Agriculture Organization 
(FAO) project in the Afghanistan seed sector, funded 
by the European Union (EU), helped to ensure the 
dissemination of improved varieties. The costs of that 
project are included in the cost–benefit analysis.

The three ACIAR projects are discussed in detail in 
Chapter 2. Chapter 3 describes the survey. Broad survey 
findings are set out in Chapters 4 and 5, while the use 
of the survey as the basis for cost–benefit analysis is 
discussed in Chapter 6.

Appendixes to this report, which are available online at 
<http://aciar.gov.au/publication/ias085>, but not in the 
printed version, provide additional detail:

 ▪ Appendix 1: The survey process and organisation

 ▪ Appendix 2: The survey instrument

 ▪ Appendix 3: Survey responses

 ▪ Appendix 4: Qualitative information from the 
survey NGOs

 ▪ Appendix 5: Detailed history of yield in 
Afghanistan.
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Figure 1. A timeline—Afghanistan yield outlook in the broader historical context. Source: Yield data from FAO.
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2 The ACIAR projects, outputs and 
outcomes

The projects

Since 2002, ACIAR has managed three major wheat and 
maize projects in Afghanistan. The projects, undertaken 
by CIMMYT, were designed to increase yields of 
maize and wheat. Table 1 summarises the projects’ key 
features.

The projects dealt with breeder, foundation and certified 
seed:

 ▪ Breeder seed comes from the breeding agency, but 
in small amounts.

 ▪ Foundation seed is multiplied from breeder seed to 
produce larger quantities.

 ▪ Certified seed has its genetic integrity ensured and 
is made available in the market.

The use of these designations maintains integrity of the 
genetics of the seed stock and provides guarantees about 
the seed’s traits.

Table 1. ACIAR projects in Afghanistan

Project Date Budget (nominal) Outputs Outcome/impact

SMCN/2002/028

Stress-tolerant 
wheat and maize for 
Afghanistan—Seeds for 
Strength

July 2002 to 
June 2004

$1,000,000a Emergency seed provision

Identification of suitable 
new varieties of wheat

Identification of short-
season maize varieties

Capacity built

Reported 50% increase in 
wheat yield

CIM/2004/002

Wheat and maize 
productivity 
improvement in 
Afghanistan

July 2004 to 
June 2007

$1,468,945b Two new wheat varieties 
released

New wheat and maize 
lines identified

Capacity built

Expectation of future yield 
increase

CIM/2007/06

Sustainable wheat and 
maize production in 
Afghanistan

October 
2007 to 
December 
2011

$1,716,407b Release of new wheat and 
maize varieties

Capacity built

Potential yield increases

Disease resistance

a Financial limitation .

b Includes CIMMYT contribution .

Source: ACIAR project documents .
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Stress-tolerant wheat and maize for Afghanistan—
Seeds for Strength

SMCN/2002/028

This project ran from 1 July 2002 to 30 June 2004. 
CIMMYT used its longstanding partnerships in the 
region to improve maize and wheat production systems 
by distributing seed of improved varieties and new 
cultivars to small farmers.

The project had the following objectives:

 ▪ immediate distribution of bread wheat varieties 
from neighbouring countries (such as India, 
Pakistan, Iran, Uzbekistan and Kyrgyzstan) into 
areas hit by drought and refugee displacement

 ▪ the multiplication, in a number of district locations, 
of varieties with known adaptation and acceptance 
by Afghan farmers

 ▪ targeting, dissemination and verification through

 − the clear definition of provincial target areas

 − the identification of farmers’ needs and possible 
solutions using participatory methods

 − on-farm adaptive research to identify the best-
adapted wheat varieties

 − the widescale promotion of better wheat 
varieties

 ▪ national and regional monitoring of the virulence of 
wheat yellow rust

 ▪ the repatriation of Afghan cereal landraces held by 
the Australian National Winter Cereals Collection 
and CIMMYT.

Wheat and maize productivity improvement in 
Afghanistan

CIM/2004/002

This project ran from 1 July 2004 to 30 June 2007 and 
had six objectives:

 ▪ Identify promising new wheat and maize lines 
by testing introduced germplasm sourced from 
CIMMYT and from the region (for example, Iran, 
Pakistan, Tajikistan and India).

 ▪ Release new improved varieties after demonstrating 
them, multiplying seed, verifying the varieties in 

farmers’ fields and confirming that the new varieties 
are acceptable to consumers.

 ▪ Produce and disseminate high-quality breeder seed 
of current and new varieties of wheat and maize.

 ▪ Adapt and improve management practices for 
wheat and maize, including the new varieties, under 
local conditions.

 ▪ Promote new varieties and improved management 
practices through NGOs, which take seed and 
knowledge to farmers.

 ▪ Build Afghan capacity in wheat and maize 
improvement.

The Ministry of Agriculture, Irrigation and Livestock 
(MAIL) was in charge of breeder seed production, while 
NGOs and farmers played a major role in multiplying 
seed.

Capacity building focused on MAIL and local NGO 
personnel, used in-country and external resources, 
emphasised hands-on practical training, and took 
advantage of regular courses run by CIMMYT.

Sustainable wheat and maize production in 
Afghanistan

CIM/2007/065

This project ran from 1 October 2007 to 31 December 
2011. Ultimately, it aimed to improve the livelihoods 
of Afghan smallholder farmers and their families by 
contributing to the development and adoption of 
improved, high-yielding wheat and maize varieties. 
One objective was that high-yielding varieties would 
comprise 60% of the irrigated wheat grown in 
Afghanistan by 2011–12, an increase of 5% from the 
start of the project.

The project had the following more specific objectives:

 ▪ Identify promising new wheat lines and adapted 
maize germplasm, mainly by testing germplasm 
introduced from CIMMYT nurseries and regional 
programs in Turkey, Iran, India, Nepal and 
Pakistan.

 ▪ Support the release of new, improved, higher 
yielding wheat and maize varieties after verifying 
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them in farmers’ fields and confirming their 
acceptability to consumers.

 ▪ Support the production and dissemination of high-
quality breeder seed of current and new varieties of 
wheat and maize.

 ▪ Identify agroecological zones for wheat and 
intensified cropping systems incorporating short-
season maize.

 ▪ Support the evaluation and promotion of improved 
varieties and management practices for wheat under 
local conditions.

 ▪ Build capacity for wheat improvement in 
Afghanistan, with a focus on MAIL staff and NGO 
personnel.

The project aimed to demonstrate at least five 
pre-release seed lines and two recently released varieties, 
and to support such initiatives as the FAO’s seed 
production project.

Project outputs

ACIAR’s guidelines for assessing the impacts of research 
activities identify three broad categories of outputs of 
research and development projects:

 ▪ Technologies—new and better products, processes 
and approaches.

 ▪ Capacity built—new scientific knowledge, new 
understanding and skills at the organisation and 
individual level, improved research infrastructure.

 ▪ Policy—knowledge, models and frameworks to aid 
policy and decision-making.

The ACIAR wheat and maize projects in Afghanistan 
delivered outputs in most of these categories.

Stress-tolerant wheat and maize for Afghanistan—
Seeds for Strength (SMCN/2002/028)

Superior wheat and maize varieties

On-farm demonstrations and the selection of wheat 
and maize varieties with farmer participation were 

conducted at 15 sites near Kabul, Herat, Kandahar and 
Mazar-i-Sharif (ACIAR 2003). The selected seeds were 
multiplied in formal collaborations with MAIL, the 
FAO and Improved Seed Enterprises, and in informal 
partnerships with NGOs and farmers.

These activities resulted in superior strains of wheat 
and maize being more widely adopted. For example, 
the bread wheat variety MH-97 was identified as being 
adapted and acceptable for Afghan farming conditions. 
Three hundred tonnes of certified MH-97 seed was then 
procured from Pakistan and delivered to 9,000 farmers 
in 584 villages in 11 districts of four target provinces 
(Parwan, Kapisa, Baghlan and Kunduz). Additional 
amounts were also provided to farmer groups for 
distribution (ACIAR 2003).

The project also shipped nearly 350 tonnes of seed 
of seven adapted open-pollinated maize varieties 
to Afghanistan to be distributed to farmers for seed 
multiplication (ACIAR, no date).

Capacity built

 ▪ As a result of two workshops, staff from the 
FAO and the Aga Khan Development Network 
were trained in the multiplication of MH-97 
wheat varieties and seed distribution and in 
conducting and managing seed trials and nurseries 
(ACIAR 2003).

 ▪ MAIL staff were trained in the application of bed 
planting technologies for irrigated and zero-till 
wheat production systems. CIMMYT conducted the 
training in Mexico (ACIAR 2003).

 ▪ Afghan researchers were trained in wheat 
improvement, with an emphasis on germplasm 
improvement research, crop protection and maize 
improvement. This training was also conducted by 
CIMMYT in Mexico (ACIAR 2003).

 ▪ Afghan researchers participated directly in 
CIMMYT Wheat Program germplasm development 
and research in Turkey (ACIAR 2003).

 ▪ Young Afghan agronomists were trained in 
agricultural research methodology in-country 
(ACIAR 2003).

 ▪ CIMMYT–Afghanistan focused on building 
strong collaborations with other partners active in 
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Afghanistan, including the Agricultural Research 
Institute of Afghanistan (ARIA). This included 
jointly conducted on-the-job training as well 
as everyday activities at research stations. This 
‘learning by doing’ approach built the capacity of 
the National Agricultural Research System (NARS) 
(ACIAR 2003).

Altogether, a total of 15 Afghan crop researchers 
attended training in either Mexico or Turkey, while 
more than 100 local staff from ARIA, the FAO and 
NGOs attended in-country training.

In addition, regional monitoring helped to increase 
participants’ knowledge of yellow rust virulence in 
wheat (ACIAR 2003).

Efforts were also made to make national program 
leaders aware of the importance of collecting, 
evaluating, using and maintaining local wheat 
germplasm (ACIAR 2003).

Wheat and maize productivity improvement in 
Afghanistan (CIM/2004/002)

Superior wheat and maize varieties

This project identified many wheat and maize varieties 
that were promising for yield or disease resistance and 
then distributed breeder or foundation seed.

In some cases, further testing was carried out before 
national release. For example, in 2008 alone, 558 
promising wheat lines and 22 maize lines were identified 
for further testing. Of those, seven wheat lines and two 
maize lines were identified as potential candidates for 
official national release (ACIAR 2008).

Seed of Solh-02 and Gul-96 was distributed after being 
demonstrated to farmers as being superior in yield to 
local varieties (ACIAR 2006). Parva-2 and Solh-02 were 
released for commercial production (ACIAR 2005, 
2007). Breeder seed was produced for the new wheat 
varieties Darulaman-07 and Ariana-07 (ACIAR 2008). 
The project also distributed 13 kg of seed with yellow 
rust resistance for farmers to evaluate.

The project distributed 140 kg of seed of promising 
maize varieties, from which 117 tonnes of maize was 
produced (ACIAR 2006). The use of open-pollinated 
maize was promoted by providing local language 
instruction on its multiplication (ACIAR 2007).

Superior agricultural techniques

The project identified new wheat and maize 
management practices and disseminated knowledge of 
them to farmers through the publication of technical 
materials, technical interactions with farmers and 
extension agents, seminars, conferences, workshops 
and field visits (ACIAR 2005). For example, the use and 
advantages of two-wheel tractors and local oxen-drawn 
implements were demonstrated and tested for possible 
modification for minimum tillage techniques.

Capacity built

 ▪ Seventy project participants, including Afghan 
farmers, local NGO workers and officers from 
research stations, gained knowledge about 
yellow rust and other constraints on agricultural 
development. They were also informed about 
CIMMYT’s work on improved crop varieties, 
quality seed, variety evaluations and research 
methodologies (ACIAR 2003).

 ▪ CIMMYT conducted internal seminars and 
workshops to improve the technical skills and 
knowledge of collaborators (for example, in 
mentoring activities, the provision of technical 
information and field days). Young scientists, staff 
from the NARS and interested farmers attended 
(ACIAR 2006).

 ▪ Two training workshops on crop improvement, 
with special reference to wheat production in 
Afghanistan, were attended by local staff, teachers 
and students from participating organisations, 
including the FAO, the NARS, Mazar University 
and Baghlan University (ACIAR 2006).

 ▪ Travelling seminars visited various provinces to 
discuss the selection of disease-resistant lines. 
Participants included farmers and staff from the 
NARS, the FAO and CIMMYT (ACIAR 2006).

 ▪ CIMMYT trained ARIA, FAO and Aga Khan 
Foundation staff in maize and wheat improvement 
(ACIAR 2006).

 ▪ Analyses of replicated trials improved knowledge of 
gene–environment interactions in wheat and maize 
across Afghanistan (ACIAR 2005).
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Sustainable wheat and maize production in 
Afghanistan (CIM/2007/06)

Superior wheat and maize varieties

This project identified many wheat and maize varieties 
that showed promise of greater yield or disease 
resistance, and followed this up by multiplying and 
distributing them and in some cases preparing them for 
national release.

For example, the project multiplied two new wheat 
varieties and three open-pollinated maize varieties 
of CIMMYT origin released formally in 2008 
(ACIAR 2010).

CIMMYT/ARIA, Improved Seed Enterprises, the 
Afghanistan National Seed Organisation and other 
partners produced breeder, foundation, registered 
and certified wheat seed of recently released varieties 
(ACIAR 2010). The project distributed 750 kg of base 
seed of the new wheat variety Chonte #1 in Kabul, 
Nangarhar, Laghman and Parwan provinces for on-farm 
demonstrations.

The project promoted wheat lines with good disease 
resistance. Eleven lines that promised adult plant 
resistance to stem rust were identified and sown for 
multiplication (ACIAR 2010). Five varieties resistant to 
Ug99 stem rust were further tested and confirmed for 
yield and resistance and then multiplied in collaboration 
with ARIA (ACIAR 2010). In addition, 150 tonnes of 
the Ug99-resistant wheat variety Muqawim-09 was 
imported from Egypt and distributed for multiplication 
(ACIAR 2011a).

The project also produced base seed of the new 
maize varieties Mughazi and Zudras (Rampur 9433) 
(ACIAR 2011a).

In an attempt to identify agroecological zones for 
wheat and intensified cropping systems, the project 
also gathered information and developed GIS maps. In 
addition, the project helped to identify specific wheat 
variety needs based on agroecological and end-use 
requirements (ACIAR 2011a).

Capacity built

 ▪ Farmers and NGO staff were trained in agronomic 
management practices in key on-farm locations 
(ACIAR 2011a).

 ▪ Travelling seminars enhanced the capacity of 
technical staff and experts, shared knowledge and 
informed smallholder farmers of the benefits of 
improved crop management (ACIAR 2011a).

 ▪ The project ran in-country workshops and technical 
meetings and provided field manuals and other 
information in English and local languages. This 
included technical booklets on specific cereal 
diseases and pests, and guides to managing field 
trials (ACIAR 2011a).

 ▪ Researchers’ capacity was increased through 
on-the-job training in crop improvement and the 
management of cropping systems (ACIAR 2011a).

 ▪ ARIA and MAIL staff trained abroad, including 
in India, Mexico, Turkey and Kenya, and attended 
courses and workshops on maize breeding, crop 
improvement, plant pathology, stem rust screening, 
conservation agriculture and project management 
(ACIAR 2011a).

Project outcomes

Outcomes are the changes in practice, products or 
policy that result from the adoption of project outputs. 
For these projects, one outcome was the release and 
adoption of new wheat and maize varieties.

Increased adoption of new and superior wheat and 
maize varieties

The three ACIAR projects resulted in the release of new 
spring wheat varieties in Afghanistan between 2002 and 
2010. Four of the new wheat varieties have resistance 
to Ug99 wheat stem rust and accounted for about 9% 
of certified seed used in production during 2010–11 
(ACIAR 2011a). The varieties released under the 
projects now account for close to 25% of total certified 
seed (ACIAR 2011b). This suggests that the ACIAR 
programs’ attempts to promote the use of new wheat 
and maize varieties with better resistance and yield have 
had some success.

To further evaluate the diffusion of new wheat varieties, 
we looked at statistics on founder and breeder seed 
production for a selection of the new wheat varieties 
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introduced by the ACIAR projects over the 2003–2011 
period (2003 was the earliest year for which such 
statistics were available). In particular, we looked at 
the seed production of Solh-02, Parva-2, Gul-96 and 
Lalmi-2 (production of Darulaman-07 and Ariana-07, 
the newest varieties, did not begin until 2010). The 
trends for breeder, foundation and certified seed 
production are shown in Figures 2, 3 and 4, respectively.  

After 2007, there were substantial increases in breeder 
seed production of the new wheat varieties, with the 
exception of Parva-2, production of which increased 
only after 2008. The most significant increase was 
in production of Solh-02. For Solh-02, Gul-96 and 
Lalmi-2, the most significant increases were in 2008. 

This is consistent with the availability of Solh-02 and 
Parva-2. The spike in 2008 also reflected the start-up of 
breeder seed production and distribution around 2007.

The production of foundation seed appeared to be flat 
until around 2009, when it rose substantially. This may 
reflect a lag after foundation seed production of at least 
two of the varieties in 2007. However, the impact was 
not sustained for long, as production declined strongly 
after 2009.

Production of certified seed for the new wheat varieties 
was characterised by a series of peaks and troughs over 
the 2003–2010 period. There were peaks in production 
of all varieties in 2006, and again in 2008 and 2010. 

Figure 2. Breeder seed production of new wheat varieties. Data source: FAO.
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Figure 3. Foundation seed production of new wheat varieties. Data source: FAO.
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Gul-96 had a more significant increase over the 
2009–2010 period than the other varieties.

Figure 5 shows the compounded annual growth rate 
(CAGR) of breeder, foundation and certified seed 
production for the selected wheat varieties compared 
to the CAGR for all wheat varieties over the 2005–2010 
period. We calculated growth rates only from 2005, 
as that was the earliest year when the impact of the 
programs on certified seed production would be 
evident.

These data show the following:

 ▪ Breeder seed production: the CAGRs for all the 
selected seeds were above the average for total 
breeder seed production. The highest CAGR was for 
Gul-96.

 ▪ Foundation seed production: the CAGRs for all 
the selected seeds were below the average for total 
foundation seed production, with the exception of 
Gul-96.

Figure 4. Certified seed production of new wheat varieties. Data source: FAO.
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Figure 5. Compounded annual growth rate of seed production of new wheat varieties from 2005 to 2010. 
(a) Data for Lalmi-2 in 2010 were not available, so the compounded annual growth rate (CAGR) was calculated for 
2005–2009. Because of gaps in data on Solh-2 and Lalmi-2 certified seed production, the CAGR was based on end-
point data rather than a year-to-year geometric average. Data source: FAO.
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 ▪ Certified seed production: the CAGR for the 
selected varieties was below the average for total 
certified seed production.

The wider use of these seeds may also have long-term 
positive implications for yields. It has been estimated 
that up to a 33% increase in yield can be achieved using 
improved wheat varieties, and another 28% increase can 
come from using certified seed (MAIL 2011).

Reduced cultivation of opium

There is evidence that the cultivation of opium declined 
significantly in some areas because of the increased 
value of legitimate crops fostered by ACIAR programs. 
For example, we estimate that opium cultivation fell by 
an average of almost 16% per year in Laghman Province 
over the 2005–2010 period. Over the same period, 
other provinces that were the target of ACIAR programs 
and had high opium cultivation in 2005 also recorded 
significant falls, ranging from an average of 33% per 
year to an average of 87% per year. By contrast, opium 
production for Afghanistan as a whole over the period 
declined by 0.71% per year.

Aggregate evidence of impact

The initial research for this impact assessment involved 
examining available time-series information on wheat 
and maize yields. Details of that investigation are in 
Appendix 5. Some basic summary information is 
provided here.

The long history of yields in Afghanistan

Figure 6 illustrates a number of key points about yield 
changes in Afghanistan from the early 1960s to 2012:

 ▪ Panel A compares wheat yields in India and 
Afghanistan. While Indian farmers had steadily 
increasing yields and a highly significant yield 
growth rate, in Afghanistan the picture was more 
complicated. Yields remained basically unchanged 
until around 2002–03.

 ▪ As Panel B shows for wheat (and as Panel C shows 
for maize), there was no significant change in 
irrigated or overall yields from around 2002–03. 
(The appearance of a trend in later years in irrigated 
wheat yields is an illusion; the growth rate was not 
statistically different from zero.)

 ▪ Panel B shows a step change in overall wheat yields 
in Afghanistan after 2002–03 compared with the 
long-term historical series. This change was a 
statistically significant yield increase of at least 
0.14 t/ha (95% CI 0.2 t/ha to 0.4 t/ha).

 ▪ While Indian wheat yields increased by around 
230% over the period, the increase in Afghanistan 
was between 20% and 40% and occurred only in 
recent years.

 ▪ There was a similar story for maize yields. An 
apparent step change around 2002–03, while 
significantly different from zero, has a much wider 
confidence interval (95% CI 0.06 t/ha to 0.8 t/ha) 
than is the case for wheat.

The considerably smaller wheat yields in Afghanistan 
compared to India do not necessarily imply that the 
ACIAR projects have had little impact in raising wheat 
yields. The projects may have prevented a decline in 
yields or boosted yields substantially above what they 
would otherwise have been. The high variability of 
Afghan yields does not allow the construction of a 
counterfactual from time-series data.
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Figure 6. Wheat and maize yields in perspective, 1960–61 to 2011–12. Data sources: United States Department of 
Agriculture and FAO.
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3 A custom survey

Because only limited aggregate time-series data 
were available to measure the impacts of the ACIAR 
projects, ACIAR commissioned an interview-based 
survey of farmers to collect information about the use 
of improved varieties, the factors that affect that use 
and the economic benefits from using the improved 
varieties.

Appendix 1 describes the survey process and 
organisation in detail, while Appendix 2 includes the 
survey instrument in English, Dari and Pashto. The key 
features are set out here.

Covering 466 households, the ACIAR-funded survey 
provided a snapshot of maize and wheat producers in 
seven provinces of Afghanistan and their response to 
the release of improved varieties (Table 2). Results from 
the survey allow us to not only establish a baseline for 
yields of different varieties of maize and wheat, but 
also to identify the factors driving yield differences in 
Afghanistan.

Importantly, the sampling and the survey coverage were 
constrained by the security situation in some provinces. 
Therefore, the sample population was limited to farmers 
living in areas that the partner NGOs deemed safe 
to reach. Moreover, the security situation dictated 
whether field surveyors visited farmers in their fields or 
conducted the interviews in the village centre.

Background of respondents

Virtually all of the 466 surveyed households (465) were 
headed by male farmers. The one female farmer in the 
survey indicated that she earned a total farm income 
that was above the sample average, but she did not 
own her own land. This is in some ways indicative of 
the situation of many women in Afghanistan—despite 
playing active roles in agricultural production within 
the household, very few own productive assets such as 
land or livestock.

The average age of farmers was 45 (Table 3). Most had 
never had any formal education, and very few had more 
than five years of schooling. Importantly, education 
was found to be a statistically significant factor in 
influencing yields, particularly when yield was regressed 
on age, education, training and farm area. Respondents’ 
training in good farming practices was also limited: only 
73 of the 466 respondents had receiving training within 
the past five years. Among those who had received 
training, the average duration of the training was just 
over one month.



ACIAR wheat and maize projects in Afghanistan (IAS 85) ▪ 25

Table 2. Survey coverage

Province NGO conducting field work Number of farmers interviewed

Kunduz ACTED 66

Baghlan ACTED 66

Takhar ACTED 66

Balkh CHA 70

Laghman MADERA 66

Nangarhar MADERA 66

Kabul SAB 66

ACTED = Agency for Technical Cooperation and Development

CHA = Coordination of Humanitarian Assistance

MADERA = Mission d’Aide au Développement des Economies Rurales

SAB = Solidarité Afghanistan Belgique .

Source: CIE .

Table 3. Background of farmers

Age Years of 
formal 

education

Duration 
of training 
(months)

Number 
of family 
members

Total farm 
income 

(Afghanis)

Total 
farm cost 

(Afghanis)

Total farm 
income 

from other 
sources 

(Afghanis)

n 466 316 71 466 450 444 205

Mean 45 .57 4 .91 1 .21 12 .33 171,116 74,475 105,459

Median 45 4 1 10 120,000 40,000 70,000

Mode 45 0 1 10 100,000 50,000 50,000

Source: ACIAR survey .
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4 Varieties in Afghanistan: the broad 
picture

This chapter summarises the aggregate farm 
information from the survey as well as key qualitative 
information about improved wheat and maize seeds. 
The survey responses shed light on whether farmers 
were aware of improved seed, factors influencing or 
limiting the use of improved varieties, and key sources 
of seed for farmers. We also broadly examine the 
adoption and yield performance of improved varieties.

Aggregate farm information

Wheat is the main cereal crop in Afghanistan, and 
was grown by all farmers in the survey. Most farmers 
grow it as a subsistence crop on small plots of irrigated 
or rainfed land. Wheat covers approximately 32% 
(2.6 million hectares) of Afghanistan’s total arable land, 

70% of its cultivated land, and 80% of the area planted to 
cereals (USDA FAS 2011). Other popular crops among 
survey respondents included vegetables (257 farmers), 
maize (159 farmers) and oilseeds (107 farmers) 
(Figure 7). Further analysis of these figures revealed 
that about 18% of farmers produced only one crop, 
47% produced two crops and 24% produced three 
crops. Very few farmers produced four or more crops 
(Figure 8).

Most farmers split their wheat production between 
irrigated and rainfed land, but on average a much larger 
proportion is grown on rainfed land (Table 4). When 
asked whether they had access to sufficient irrigation 
water, 259 farmers replied ‘yes’, while 201 farmers 
responded in the negative.

Fertilisers are important, particularly in environments 
and regions where the natural fertility of the soil is 

Figure 7. Crops produced. Data source: ACIAR survey.
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limited. This is particularly the case in Afghanistan, 
where soils are formed under arid and semi-arid 
climatic conditions. The two main types of chemical 
fertilisers used in Afghanistan are diammonium 
phosphate (DAP, ‘black’ fertiliser) and urea (‘white’ 
fertiliser) (Madden and Bell 2012ab). DAP is the 
world’s most widely used phosphorus fertiliser, and is 
commonly applied before planting (Madden et al. 2012). 
DAP has a high phosphorus content, equal to 46%, but 
also contains nitrogen equivalent to 18% (Madden and 
Bell 2012ab). Urea, on the other hand, has the highest 
nitrogen content of the nitrogenous fertilisers, equal 
to 46%, and can be applied before, during and after 
planting (Madden et al. 2012). The cost differential is 
also quite significant: DAP cost farmers in our survey 
almost twice as much as urea (Figures 9 and 10).

Figure 9. Cost of DAP fertiliser. Data source: 
ACIAR survey.
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Figure 8. Percentage of farmers producing one or 
more crops. Data source: ACIAR survey.
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Figure 10. Cost of urea. Data source: ACIAR 
survey.
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Table 4. Distribution of land areas (jeribs)

Total farm area 
for crops 

Irrigated area 
for crops

Rainfed area for 
crops

Irrigated land 
planted to 

wheat

Rainfed land 
planted to 

wheat

n 466 466 466 466 466

Mean 26 .84 9 .79 17 .16 7 .35 12 .1

Note: 1 jerib = 0 .2 hectares .

Source: ACIAR survey .
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Improved wheat seed

Forty-three per cent of farmers were unaware of the 
wheat seed varieties released through the ACIAR 
project, and only 52% had planted those varieties at 
least once in their lifetime. Ignorance about ACIAR 
project varieties was most prevalent among farmers 
in Baghlan (75%), Takhar (64%) and Kabul (50%). In 
Balkh, however, all farmers were aware of the varieties 
and had planted them at least once. Similarly, a high 
proportion (70%) of farmers in Nangarhar were aware 
of and had planted them. Asked whether they planted 
other improved wheat seed varieties, 65% of farmers 
(304) answered ‘no’. Perhaps this reflects the continuing 
use and popularity of local seed varieties among farmers 
at the national level. In Kunduz and Takhar, however, a 
large proportion of farmers had planted other improved 
varieties (65% and 74%, respectively).

Around three-quarters (341) of the surveyed farmers 
believed that improved wheat seed also provided 
higher yields, and ‘higher yield’ was noted as one of the 
most important reasons for planting them (Figure 11). 
Not surprisingly, a significant number of farmers had 
increased plantings of improved seed in recent years.

In a survey of the seed market in Afghanistan conducted 
by the FAO, 92% of farmers who grew local varieties 
similarly believed that improved varieties of irrigated 
wheat were better; of those who grew rainfed wheat, 
81% thought improved varieties were better than local 
varieties (Kugbei and Shahab 2007). In another study 

looking at the results from wheat seed programs in five 
villages in Afghanistan, villagers believed that improved 
wheat seed was advantageous, irrespective of their 
wealth (Coke 2004). There appears to be a consensus 
among farmers in Afghanistan that having access to and 
planting improved seed varieties benefits them.

To shed light on the motivation for planting improved 
seed, farmers surveyed for the ACIAR projects were 
asked to rank the importance to them of higher yield, 
water-use efficiency, breadmaking quality, insect 
resistance and disease resistance (Figure 11).

Figure 12 shows the difference in yield reported by 
farmers. On average, improved seed yielded 63% more 
than local seed. When asked which factors limited their 
use of improved varieties, 316 farmers cited lack of 
awareness of the availability of seed (Figure 13).

Figure 12. Ratio of yield after use of improved seed 
to yield before use of improved seed. Note: Data 
based on stated yield. Data source: ACIAR survey.
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Figure 11. Factors determining planting of improved seed varieties. Data source: ACIAR survey.
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Farmers in Afghanistan tend to save their own seed for 
many crops (Kugbei and Shabab 2007). This is reflected 
in the response of 381 farmers (84%) in the survey. 

Relief agencies are also an important source of free seed 
for many farmers. In contrast, only 18% saw the local 
market as a ‘very important’ source of seed (Figure 14).

Figure 13. Factors limiting the use of improved seed. Data source: ACIAR survey.

Does not limit use Somewhat limits use Limits use 

316 

265 

226 

235 

175 

115 

175 

175 

199 

114 

160 

209 

195 

245 

272 

240 

216 

215 

23 

28 

19 

24 

34 

67 

39 

63 

40 

Not aware of the availability of improved seed

No money to buy seed

High price of improved seed

Improved seed not available at planting time

Improved seed needs more costly fertiliser

Improved seed is harder to farm

Insufficient information on how to farm this seed

Local merchants do not sell improved seed

Improved seed not easily available locally

n = 454
(each factor)

n = 453
(each factor)

Figure 14. Important sources of seed. Data source: ACIAR survey.
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Adoption of improved varieties

The adoption of improved varieties can be measured in 
two ways:

 ▪ as the proportion of farmers using at least one 
improved variety (whether or not they also plant a 
local variety), compared with the proportion using 
only local varieties

 ▪ as the area planted to improved varieties, compared 
with the area planted only to local seed varieties.

We can estimate adoption at the aggregate level, 
ignoring the different take-up of improved varieties 
under irrigated and rainfed systems. This provides an 
overall picture of the adoption of improved varieties 
across the provinces in the survey. However, given 
the significant differences in yields between irrigated 
and rainfed wheat, it is also useful to disaggregate the 
results and measure adoption separately for each of 
the two farming systems. It is worth noting that as the 
replacement rate of seed for rainfed wheat is often lower 
than for irrigated wheat, the adoption of improved 
varieties will be relatively slower as well.

Adoption measured by proportion of farmers

In aggregate, there appears to be a relatively high level 
of adoption of improved varieties by farmers. Two 
hundred and eighty farmers indicated that they had 
used at least one improved variety, while 186 farmers 
had used only local varieties (Figure 15).

The take-up of improved seed varieties also varied 
significantly between 43% for rainfed wheat and 65% for 
irrigated wheat (Figures 16 and 17).

Adoption measured by proportion of total area planted 
to wheat

The area planted to irrigated wheat using local seed 
was almost identical to the area planted to improved 
seed varieties. In other words, improved wheat varieties 
covered about half of the total irrigated wheat area in 
the survey sample. In the case of rainfed wheat, the ratio 
was skewed in favour of local seed (Figures 18 and 19).

Improved varieties consisted of both ACIAR-project 
and non-ACIAR-project varieties. One particularly 
popular variety among the myriad non-ACIAR varieties 
was Zard Dana, which was introduced from Pakistan 

Figure 15. Proportion of farmers using only local 
varieties or at least one improved variety (irrigated 
plus rainfed). Data source: ACIAR survey.
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Figure 16. Adoption rate for improved varieties 
for wheat (irrigated). Note: The take-up of 
improved varieties (‘Also improved’) was based on 
whether the farmer had used at least one 
improved variety. Some farmers had also planted a 
second improved variety. Data source: ACIAR 
survey.
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Figure 17. Adoption rate for improved varieties 
for wheat (rainfed). Note: The take-up of improved 
varieties (‘Also improved’) was based on whether 
the farmer had used at least one variety. Some 
farmers also planted a second improved variety. 
Data source: ACIAR survey.
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over 10 years ago (Figure 20). Zard Dana has been 
identified as a ‘dominant’ variety in a number of reports, 
including the EU’s technical review of the seed sector 
in Afghanistan (IAK and AFCI 2012). While there is a 
question about whether Zard Dana can still be classified 
as an improved variety, it remains very popular among 
farmers and returns higher average yields than other 
local varieties, according to farmers in our survey.

Wheat yields

Because of the arid climate, the productivity of wheat 
varies significantly between irrigated and rainfed areas 
in Afghanistan. Wheat yields in certain irrigated areas 
are up to three times higher than in rainfed areas. 
However, survey responses revealed that using an 

improved variety resulted in a higher mean yield than 
using a local variety, regardless of the area (Table 5). 
On average, the mean yield from using local varieties in 
irrigated areas was 450 kg/jerib (2.25 t/ha). In contrast, 
the average yield using improved varieties in irrigated 
areas ranged between 596.85 kg/jerib (2.98 t/ha) and 
636.10 kg/jerib (3.18 t/ha).

Based on total production and total area (weighted 
average yields), the productivity of improved varieties 
as reported by survey respondents was lower, falling to 
the 2.33–2.60 t/ha range for irrigated wheat (Table 6). 
Local varieties, on the other hand, produced a weighted 
average yield of 2.07 t/ha. This indicates that, while 
improved varieties are popular among farmers and are 

Figure 18. Adoption of improved varieties, by 
proportion of area planted (irrigated wheat). Data 
source: ACIAR survey.
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Figure 19. Adoption of improved varieties, by 
proportion of area planted (rainfed wheat). Data 
source: ACIAR survey.
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Figure 20. Areas planted to ACIAR and non-ACIAR wheat varieties. Note: ‘Other non-ACIAR’ includes all 
improved varieties, excluding Zard Dana and ACIAR varieties. Data source: ACIAR survey.
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often regarded as ‘better’ than local varieties, they do 
not always return significantly higher yields.

There was also significant variation in wheat 
productivity across provinces. For example, the 
weighted average yield for irrigated wheat in Nangarhar, 

an eastern province bordering Pakistan, was 3.02 t/ha, 
while the weighted average in Baghlan (in the north) 
was 1.87 t/ha. Table 7 and Figure 21 compare the 
weighted average yields for irrigated and rainfed wheat 
in seven provinces.

Table 5. Yields, by wheat variety (t/ha)

Irrigated Rainfed

Local variety Improved 
variety 1

Improved 
variety 2

Local variety Improved 
variety 1

Improved 
variety 2

n 213 233 36 178 82 22

Mean 2 .25 2 .98 3 .18 1 .34 1 .78 1 .44

Median 2 .19 2 .80 2 .50 1 .05 1 .75 1 .40

Note: The survey instrument allowed farmers to provide information on ‘Improved variety 1’ and ‘Improved variety 2’ in order to gain as 
much information as possible, particularly from farmers who were using more than one improved variety .

Source: ACIAR survey .

Table 6. Weighted average wheat yields

Irrigated Rainfed

Local 
variety

Improved 
variety 1

Improved 
variety 2

Local 
variety

Improved 
variety 1

Improved 
variety 2

n 213 233 36 178 82 22

Weighted average yield (kg/jerib) 414 .97 519 .53 465 .25 275 .36 339 .81 210 .79

Weighted average yield (t/ha) 2 .07 2 .60 2 .33 1 .38 1 .70 1 .05

Source: ACIAR survey .

Table 7. Irrigated wheat yields, by province

Province Mean (kg/
jerib)

Mean (t/ha) Total 
production 

(kg)

Total area 
(jeribs)

Weighted 
average (kg/

jerib)

Weighted 
average (t/

ha)

Baghlan 416 .72 2 .08 142115 379 374 .97 1 .87

Balkh 482 .02 2 .41 85366 227 376 .89 1 .88

Kabul 560 .46 2 .80 157036 347 453 .21 2 .27

Kunduz 480 .14 2 .40 718400 1718 418 .16 2 .09

Laghman 615 .51 3 .08 166562 290 575 .34 2 .88

Nangarhar 623 .43 3 .12 337742 559 604 .19 3 .02

Takhar 497 .57 2 .49 330045 686 481 .12 2 .41

Note: Wheat yields include all local and improved varieties .

Source: ACIAR survey .
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Figure 21. Weighted average yields of irrigated wheat, by province. Data source: ACIAR survey and MAIL data 
based on May 2012 provisional estimates.
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Data from the ACIAR survey and the Afghanistan 
Ministry of Agriculture, Irrigation and Livestock 
(MAIL) identify Nangarhar as the most productive 
wheat-growing province for both irrigated and rainfed 
wheat. In contrast, Kabul was the least productive 
province in 2012, according to MAIL data. However, the 
ACIAR survey identified Baghlan (for irrigated wheat) 
and Takhar (for rainfed wheat) as the provinces with the 
lowest weighted average yields.

As expected, the productivity of rainfed wheat was 
significantly lower than that of irrigated wheat in all 
provinces (Table 8 and Figure 22). With the exception 

of Nangarhar, yields in all provinces were under 
1.5 t/ha (note that that MAIL did not report any wheat 
production or area details for Nangarhar). The ACIAR 
survey also found only seven observations (7 farmers) 
in Nangarhar providing this information. Although 
Table 8 and Figure 22 include yield data on rainfed 
wheat coming out of Nangarhar (based on a handful 
of responses in ACIAR’s survey), the results cannot be 
considered representative, particularly as the province is 
100% irrigated, according to MAIL data (MAIL 2012).

Table 8. Rainfed wheat yields, by province

Province Mean 
(kg/jerib)

Mean
(t/ha)

Total 
production 

(kg)

Total area 
(jeribs)

Weighted 
average 

(kg/jerib)

Weighted 
average 
(t/ha)

Baghlan 208 .22 1 .04 318,498 1,142 278 .89 1 .39

Balkh 313 .06 1 .57 347,715 1,224 284 .02 1 .42

Kunduz 310 .39 1 .55 1,271,507 4,383 290 .10 1 .45

Nangarhar 485 .71 2 .43 24,880 52 478 .46 2 .39

Takhar 303 .55 1 .52 376,985 1,546 243 .85 1 .22

Source: ACIAR survey .
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Figure 22. Weighted average yields of rainfed wheat, by province. Data source: ACIAR survey and MAIL data 
based on May 2012 provisional estimates.
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Improved maize seed

Along with wheat and barley, maize is an important 
cereal crop in Afghanistan. Historically, however, 
poor access to improved seed and the high price of 
inputs such as fertiliser have limited maize production 
(Sharifi and Bell 2012). The survey results indicated that 
155 farmers produced maize. Of those, 115  planted only 
local maize varieties and 40 planted improved varieties 
(32 planted only improved varieties and 8 planted both).

However, at the national level there was a high level of 
ignorance about ACIAR and non-ACIAR improved 
maize varieties among survey respondents. For example, 
85% of the were unaware of the new varieties developed 
and released as a result of the ACIAR project and 
only 53 (14%) had planted an ACIAR project variety 
at least once in their lifetime. When asked whether 
they believed that improved seed gave higher yields, 
185 farmers (54%) answered ‘no’. In contrast, they 
were far more optimistic about the yield potential of 
improved wheat varieties: 341 (73%) believed that 
improved wheat seed produced higher yields.

Forty-seven farmers had increased their planting of 
improved maize seed in recent years. Of those, 45 
provided an indication of the percentage improvement 
in yield from adopting the new varieties (Figure 23).

Adoption of improved maize seed

Among the 40 surveyed farmers who had planted 
improved maize varieties, Sarhad-1 was the most 
popular improved variety and had been planted by 
17 farmers (Figure 24). One ACIAR variety, Rampur 
(also known as Zudras), appeared in the survey 
responses, but it was planted by only one farmer. The 
area planted to maize using improved varieties was 
298.5 jeribs (59.7 ha), or 34.1% of the total area planted 
to maize. Most plantings of maize used local varieties 
(Figure 25).

Performance of improved maize varieties

Improved maize varieties performed moderately better 
at the national level, with a mean yield of 2.64 t/ha. The 
mean yield for local varieties was 2.41 t/ha, albeit with a 
higher standard deviation. The average application rates 
of fertiliser were very similar for improved and local 
varieties (Table 9).

Most surveyed farmers who grew maize were in Balkh, 
Laghman and Nangarhar. No farmers in Kabul and 
Kunduz produced maize, while only eight in Takhar 
planted the crop.

In the absence of any representative information on 
ACIAR project maize varieties, it is not possible to 
perform a cost–benefit analysis for maize.
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Figure 23. Percentage improvement in yield from planting new improved maize varieties. 
Data source: ACIAR survey.
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Figure 24. Maize varieties identified as improved and their frequency of use by the sample population (n = 40). 
NA = name not known to farmer. Data source: ACIAR survey.
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Table 9. Comparison of mean and weighted average yields of maize

Local Improved

n 121 40

Mean yield (t/ha) 2 .41 2 .64

Standard deviation 1 .34 0 .81

Production (kg) 240,932 145,708

Area (jeribs) 576 298 .5

Weighted average (kg/jerib) 418 .28 488 .13

Weighted average (t/ha) 2 .09 2 .44

Average DAP application (kg/jerib) 23 .77 22 .72

Average urea application (kg/jerib) 39 .48 40 .83

Source: ACIAR survey .
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5 The adoption and performance of 
the ACIAR wheat varieties

This chapter looks at the adoption and performance of 
improved wheat seed varieties, with a particular focus 
on how ACIAR varieties compared with those from 
other sources.

The survey instrument identified 9 ACIAR wheat 
varieties, 13 non-ACIAR varieties that had been 
catalogued by the FAO, and 21 other non-ACIAR 
varieties (Figure 26). The origin and precise 
identification of the 21 other varieties (including 
whether a name refers to more than one variety) remain 
unclear or unknown in some cases.

For example, Zard Dana, a popular and dominant 
variety in many surveys, was originally released in 
Afghanistan in 1993 but has been out of the seed supply 
chain for many years now. However, farmers still tend to 
call any zard (amber coloured) grain variety ‘zard dana’. 
In a market study funded by the EU during 2007 and 
2008, ‘Zardana’ was identified as an extremely popular 
local variety, particularly in the northern region of 
Afghanistan (Kugbei 2011). Zard Dana is therefore a 
useful benchmark in our analysis, despite often being 
classified as a local variety.

Figure 26. Wheat varieties identified as ‘improved’ by interviewees and their frequency of use within the sample 
population (n = 297). NA = name not known to farmer. Data source: ACIAR survey.
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Figures 27 and 28 show the adoption rates for improved 
varieties based on the area planted to wheat. Although 
the adoption rate for the nine ACIAR project varieties 
was much lower than that for local varieties, it was higher 
than that for Zard Dana (which may include a number of 
varieties). This was despite the high popularity and use of 
Zard Dana among survey respondents.

Comparative performance

The performance of wheat varieties can be determined 
by comparing the yield and cost. We can also observe 

the rates of fertiliser application for the different 
varieties. For higher rates of fertiliser application, it is 
important to determine the additional benefit in yield 
relative to the additional cost of fertiliser.

The influence of improved varieties on yields of wheat

Irrigated wheat

Given that improved wheat varieties cover 
approximately half of the total irrigated wheat area in 
the sample and 38% of the rainfed area, it is possible 
to estimate their influence on yield (assuming all other 
factors affecting production remain constant). We can 
compare the mean yields of ordinary farmers who 
used ACIAR project varieties with the mean yields of 
those who used local or other improved non-ACIAR 
varieties. That comparison can be done for varieties 
used in both irrigated and rainfed areas. Importantly, 
however, this is a simple comparison of the average yield 
among farmers who use similar varieties. Because of 
the significant variation in production and area planted, 
including among farmers using the same variety, we can 
also compute the weighted average yield to get a better 
indication of the productivity of different seed varieties.

The mean yield for irrigated wheat using improved seed 
varieties was 602.10 kg/jerib or 3.01 t/ha. To compare 
yields, we omitted outliers (including yields of wheat 
from local varieties) that were farther than 2 standard 
deviations from that mean, after which the mean yield 
of local seed varieties was 429.86 kg/jerib or 2.15 t/ha 
(Figure 29). In contrast, ACIAR varieties provided an 
average wheat yield of 597.04 kg/jerib (2.99 t/ha), an 
increment of nearly 39%. The results also indicate that 
the mean yield of ACIAR varieties was higher than the 
mean yields of other non-ACIAR varieties, including 
Zard Dana.

ACIAR varieties also performed relatively well 
based on total production and total area planted. 
The weighted average yield for ACIAR varieties was 
2.73 t/ha in irrigated systems (Table 10). This figure 
was obtained only after two particular outliers were 
identified (in addition to those farther than 2 standard 
deviations from the mean). Two farmers who planted 
ACIAR varieties Lalmi-2 and Ariana-07 in Kunduz 
had exceptionally low yields (0.44 t/ha and 0.4 t/ha, 
respectively) that were also significantly lower than 
yields from local varieties. However, when asked in 

Figure 27. Adoption, by proportion of area 
planted to wheat (irrigated). Note: ‘Other 
non-ACIAR’ includes all improved varieties 
excluding Zard Dana and ACIAR varieties. Data 
source: ACIAR survey.

Total area planted (jeribs): 4,001

Local
52.4%

ACIAR
10.4%

Zard Dana
10.6%

Other non-ACIAR
26.6%

Figure 28. Adoption, by proportion of area 
planted to wheat (rainfed). Note: ‘Other 
non-ACIAR’ includes all improved varieties 
excluding Zard Dana and ACIAR varieties. Data 
source: ACIAR survey.

Total area planted (jeribs): 7,395
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ACIAR
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an earlier section of the survey form to report on 
yields before and after planting improved varieties, 
both farmers indicated a higher yield after the use of 
improved seed varieties. The total area planted by the 
two farmers to these two ACIAR varieties (presumably 
overstated or misreported) was 180 jerib (36 ha). For 
the purposes of comparison, the average area planted 
to irrigated wheat per farmer was in the range of 14 
and 21 jeribs in Kunduz and 7 and 10 jeribs nationally. 
Because of these two outliers, the weighted average 

yield of ACIAR varieties was dragged down to 2.03 t/ha. 
Accordingly, after crosschecking for any transcription 
errors, these outlier observations had to be excluded.

The weighted average yield from local varieties 
(2.01 t/ha) was significantly lower than from ACIAR 
varieties. In contrast, non-ACIAR varieties, excluding 
Zard Dana, had a weighted average yield almost 
identical to that of ACIAR varieties (Figure 30). 
However, the non-ACIAR varieties seemed to require 
slightly less fertiliser on average than any other variety. 

Figure 29. Wheat yields obtained by farmers in irrigated areas. n = number of observations per variety. Note: No 
distinction is made between ‘Improved variety 1’ and ‘Improved variety 2’ (i.e. the figure brings together all 
varieties listed under the same name). Data source: ACIAR survey.
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Table 10. Comparison of mean and weighted average yields of irrigated wheat

Local ACIAR-
funded

Zard Dana Other 
non-ACIAR

All improved 
varieties

n 211 55 57 150 262

Mean yield (t/ha) 2 .15 2 .99 2 .69 2 .87 2 .86

Production (kg) 841,890 227,220 204,317 580,889 1,012,426

Area (jeribs) 2,096 .50 416 .50 424 .50 1,063 .50 1,904 .50

Weighted average (kg/jerib) 401 .57 545 .55 481 .31 546 .20 531 .60

Weighted average (t/ha) 2 .01 2 .73 2 .41 2 .73 2 .66

Average DAP application 34 .29 37 .84 46 .84 30 .02 35 .32

Average urea application 45 .75 48 .36 53 .77 45 .54 47 .92

Outliers 2 3 0 4 7

Note: Omitted outliers included any observations where the yield was greater than 2 standard deviations from the mean yield of all 
improved varieties (i .e . greater than 1,204 .2 kg/jerib or 6 .02 t/ha) .

Source: ACIAR survey .
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It is also worth noting that the mean yield across 
varieties was greater than the weighted average yield. 
This suggests that some farmers were producing more 
wheat relative to the area planted than others.

Rainfed wheat

Yields of rainfed wheat across Afghanistan have 
historically been low because of the arid climate. Low 
and variable rainfall has meant a strong reliance on 
irrigation to meet crop water requirements, despite the 
low efficiency of many existing irrigation systems.

For rainfed wheat, the mean yield using all improved 
varieties including Zard Dana was 341.79 kg/jerib 
(1.71 t/ha). Yields greater than 2 standard deviations 

from the mean were disregarded. The average yield of all 
varieties in rainfed areas was very low at 214.21 kg/jerib 
(1.07 t/ha) for local varieties and 236.72 kg/jerib 
(1.18 t/ha) for ACIAR varieties (Figure 31). Although 
Zard Dana performed moderately better with a mean 
yield of 262.78 kg/jerib (1.31 t/ha), the highest mean 
yield of 345.16 kg/jerib (1.73 t/ha) was obtained by 
farmers who used other non-ACIAR varieties.

Results based on weighted average yields similarly 
show ACIAR varieties performing slightly better than 
local varieties (Table 11). However, ACIAR varieties lag 
behind both Zard Dana and other non-ACIAR varieties 
in productivity. The highest weighted average yield 
was also obtained by non-ACIAR varieties, excluding 
Zard Dana, at 1.50 t/ha (Figure 32). While fertiliser 

Figure 30. Weighted average yield across varieties (irrigated wheat). Data source: ACIAR survey.
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Figure 31. Wheat yields obtained by farmers in rainfed areas. n = denotes the total number of observations per 
variety. Note: No distinction is made between ‘Improved variety 1’ and ‘Improved variety 2’ (i.e. the figure brings 
together all varieties listed under the same name). Data source: ACIAR survey.
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application rates appeared high, very few farmers used 
any fertiliser in rainfed areas with local or improved 
varieties. Only 26 farmers used DAP with local varieties, 
while 50 farmers applied urea with those varieties. 
Similarly, of the farmers planting an improved variety, 

only 44 used DAP while 48 applied urea. These findings 
support the general view that farmers in rainfed areas 
use very little chemical fertiliser to grow their wheat 
crops.

Table 11. Comparison of mean and weighted average yields of rainfed wheat

Local ACIAR-
funded

Zard Dana Other 
non-ACIAR

All improved 
varieties

n 171 22 30 43 95

Mean yield (t/ha) 1 .07 1 .18 1 .31 1 .73 1 .47

Production (kg) 1,020,669 229,094 197,390 322,508 748,992

Area (jeribs) 4,605 993 722 1,075 2,790

Weighted average (kg/jerib) 221 .64 230 .71 273 .39 300 .01 268 .46

Weighted average (t/ha) 1 .11 1 .15 1 .37 1 .50 1 .34

Average DAP application 40 .04 46 .83 43 .67 34 .48 39 .73

Average urea application 37 .92 46 .77 44 .70 40 .20 42 .92

Outliers 8 2 3 4 9

Note: Omitted outliers included observations where the yield was greater than 2 standard deviations from the mean yield of all improved 
varieties (i .e . greater than 683 .58 kg/jerib or 3 .41 t/ha) . The average application rates of fertiliser included only fertiliser users; blank fields or ‘0s’ 
were omitted .

Source: ACIAR survey .

Figure 32. Weighted average yield, by variety (rainfed wheat). Data source: ACIAR survey.
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Comparative cost

In addition to comparing yields, it is useful to compare 
the performance of seed varieties against costs. If 
two seed varieties provide similar yields, the cost 
of acquiring each type may be an important factor 
influencing adoption. For irrigated wheat, ACIAR 
varieties cost farmers approximately 8 Afghanis (Afs)/kg 
more on average than local varieties (Figures 33 and 34).

For irrigated wheat, the results indicated the following:

 ▪ ACIAR varieties cost approximately 55% more on 
average and produced a weighted average yield that 
was 36% higher than local wheat varieties.

 ▪ Zard Dana cost about 46% more on average than 
local varieties and produced a weighted average 
yield that was 20% higher than local varieties.

 ▪ Other non-ACIAR varieties cost around 92% more 
on average than local varieties and yielded 36% 
more than local varieties.

For rainfed wheat, the cost differentials across varieties 
were smaller:

 ▪ ACIAR varieties cost only 5% more on average and 
returned a weighted average yield that was 3.6% 
higher than local varieties.

Figure 33. Average cost of seed for irrigated wheat. Note: Figure represents the average cost of seed (if 
purchased). Responses of ‘0’ were omitted. Data source: ACIAR survey.
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Figure 34. Average cost of seed for rainfed wheat. Note: Figure represents the average cost of seed (if purchased). 
Responses of ‘0’ were omitted. Data source: ACIAR survey.
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 ▪ Zard Dana cost 8% more on average and produced 
a weighted average yield 23% higher than local 
varieties.

 ▪ Other non-ACIAR varieties cost 6% more and 
produced a weighted average yield approximately 
35% higher than local varieties.

Fertiliser application

Because of poor natural soil fertility in Afghanistan, 
the use of fertiliser is quite common. However, the 
application rates for fertilisers can differ depending 
on a number of factors, including the seed variety 

used. We can calculate whether the use of a particular 
variety was associated with higher fertiliser application 
(Figures 35 and 36).

Fertiliser application rates to different varieties do not 
help to explain differences in yields among varieties. 
Other non-ACIAR varieties, excluding Zard Dana, for 
example, used less black and white fertiliser than local 
varieties in irrigated areas and yet had significantly 
higher yields. ACIAR varieties, on the other hand, used 
more fertiliser in these areas than local varieties and 
returned higher yields, as would be expected. Similarly, 
regression results did not find the application rates for 
black and white fertiliser statistically significant.

Figure 35. Average fertiliser application rates for irrigated wheat. N = the number of farmers who planted the 
variety; n = the number of farmers who applied the fertiliser. Data source: ACIAR survey.
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Figure 36. Average fertiliser application rates for rainfed wheat. N = the number of farmers who planted the 
variety; n = the number of farmers who applied the fertiliser. Data source: ACIAR survey.
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Factors driving differences in yield

The influence of location on yields of wheat

A closer examination revealed the strong influence of 
location on yields of irrigated and rainfed wheat. Salient 
features identified by disaggregating the results included 
the following:

 ▪ ACIAR varieties outperformed all other varieties in 
Baghlan, Laghman and Takhar, based on weighted 
average yields of irrigated wheat.

 ▪ In Kabul, ACIAR varieties and other non-ACIAR 
improved varieties (excluding Zard Dana) produced 
a weighted average yield of 3.30 t/ha for irrigated 
wheat.

 ▪ No farmers used ACIAR varieties on irrigated land 
in Balkh or Nangarhar.

 ▪ In rainfed systems, ACIAR varieties were only used 
in Kunduz and Takhar, where they yielded lower 
than local and all other improved varieties.

 ▪ No farmers grew rainfed wheat in Kabul and 
Laghman.

Tables 12–18 compare weighted average yields for 
all irrigated wheat varieties in the project areas; 
Tables 19–23 make the same comparison for rainfed 
wheat.
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Irrigated wheat

Table 12. Comparison of mean and weighted average yields of irrigated wheat in Baghlan

Local ACIAR-funded Non-ACIAR All improved

n 31 2 8 10

Mean yield (t/ha) 1 .84 4 .34 2 .46 2 .83

Production (kg) 100,595 6,940 34,580 41,520

Area (jeribs) 285 .00 8 .00 86 .00 94 .00

Weighted average (kg/jerib) 352 .96 867 .50 402 .09 441 .70

Weighted average (t/ha) 1 .76 4 .34 2 .01 2 .21

Average DAP application (kg/jerib) 31 .74 37 .50 26 .75 28 .90

Average urea application (kg/jerib) 40 .39 62 .50 41 .00 45 .30

Outliers excluded 0 0 0 0

Source: ACIAR survey .

Table 13. Comparison of mean and weighted average yields of irrigated wheat in Balkh

Local Non-ACIAR

n 17 21

Mean yield (t/ha) 1 .42 2 .45

Production (kg) 32,643 51,683

Area (jeribs) 125 .00 101 .00

Weighted average (kg/jerib) 261 .14 511 .71

Weighted average (t/ha) 1 .31 2 .56

Average DAP application (kg/jerib) 36 .35 33 .14

Average urea application (kg/jerib) 42 .59 38 .57

Outliers excluded 1 1

Source: ACIAR survey .
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Table 14. Comparison of mean and weighted average yields of irrigated wheat in Kabul

Local ACIAR-funded Non-ACIAR All improved

n 25 21 20 41

Mean yield (t/ha) 1 .67 3 .27 3 .39 3 .33

Production (kg) 41,596 43,245 58,625 101,870

Area (jeribs) 181 .00 65 .50 89 .00 154 .50

Weighted average (kg/jerib) 229 .81 660 .23 658 .71 659 .35

Weighted average (t/ha) 1 .15 3 .30 3 .29 3 .30

Average DAP application (kg/jerib) 17 .96 26 .90 26 .40 26 .66

Average urea application (kg/jerib) 35 .60 49 .52 49 .75 49 .63

Outliers excluded 0 0 2 2

Source: ACIAR survey .

Table 15. Comparison of mean and weighted average yields of irrigated wheat in Kunduz

Local ACIAR-
funded

Zard Dana Other 
non-ACIAR

All improved

n 37 14 6 23 45

Mean yield (t/ha) 2 .28 2 .38 2 .44 2 .57 2 .49

Production (kg) 312,168 148,010 61,342 180,480 389,832

Area (jeribs) 767 .00 294 .00 134 .00 342 .00 770

Weighted average (kg/jerib) 407 .00 503 .44 457 .78 527 .72 506 .28

Weighted average (t/ha) 2 .03 2 .52 2 .29 2 .64 2 .53

Average DAP application (kg/jerib) 34 .30 42 .07 38 .00 30 .11 35 .23

Average urea application (kg/jerib) 44 .71 48 .57 42 .17 44 .09 45 .31

Outliers excluded 0 2 0 1 1

Source: ACIAR survey .



ACIAR wheat and maize projects in Afghanistan (IAS 85) ▪ 47

Table 16. Comparison of mean and weighted average yields of irrigated wheat in Laghman

Local ACIAR-
funded

Zard Dana Other 
non-ACIAR

All improved

n 43 5 17 21 43

Mean yield (t/ha) 2 .79 3 .68 3 .21 3 .41 3 .36

Production (kg) 88,666 8,925 36,100 32,871 77,896

Area (jeribs) 159 .50 11 .00 52 .50 66 .50 130 .00

Weighted average (kg/jerib) 555 .90 811 .36 687 .62 494 .30 599 .20

Weighted average (t/ha) 2 .78 4 .06 3 .44 2 .47 3 .00

Average DAP application (kg/jerib) 39 .51 48 .40 33 .71 35 .00 36 .05

Average urea application (kg/jerib) 54 .14 71 .00 48 .59 52 .33 53 .02

Outliers excluded 0 0 0 0 0

Source: ACIAR survey .

Table 17. Comparison of mean and weighted average yields of irrigated wheat in Nangarhar

Local Non-ACIAR

n 19 53

Mean yield (t/ha) 2 .52 2 .92

Production (kg) 103,892 216,210

Area (jeribs) 199 .00 360 .00

Weighted average (kg/jerib) 522 .07 600 .58

Weighted average (t/ha) 2 .61 3 .00

Average DAP application (kg/jerib) 27 .26 26 .62

Average urea application (kg/jerib) 37 .89 40 .32

Outliers excluded 0 0

Source: ACIAR survey .
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Table 18. Comparison of mean and weighted average yields of irrigated wheat in Takhar

Local ACIAR-
funded

Zard Dana Other 
non-ACIAR

All improved

n 39 13 34 4 51

Mean yield (t/ha) 2 .01 2 .69 2 .47 1 .76 2 .47

Production (kg) 162,330 20,100 106,875 6,440 133,415

Area (jeribs) 380 .00 38 .00 238 .00 19 .00 295 .00

Weighted average (kg/jerib) 427 .18 528 .95 449 .05 338 .95 452 .25

Weighted average (t/ha) 2 .14 2 .64 2 .25 1 .69 2 .26

Average DAP application (kg/jerib) 43 .74 46 .92 53 .50 44 .50 51 .12

Average urea application (kg/jerib) 56 .15 35 .38 58 .24 82 .50 54 .31

Outliers excluded 1 1 0 0 1

Source: ACIAR survey .

Rainfed wheat

Table 19. Comparison of mean and weighted average yields of rainfed wheat in Baghlan

Local Non-ACIAR

n 46 2

Mean yield (t/ha) 0 .74 1 .75

Production (kg) 144,498 21,000

Area (jeribs) 957 55

Weighted average (kg/jerib) 150 .99 381 .82

Weighted average (t/ha) 0 .75 1 .91

Average DAP application (kg/jerib) n .a . n .a .

Average urea application (kg/jerib) 30 .53 25 .00

Outliers excluded 2 0

n .a . = farmers were not able to estimate answers .

Source: ACIAR survey .
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Table 20. Comparison of mean and weighted average yields of rainfed wheat in Balkh

Local Non-ACIAR

n 51 18

Mean yield (t/ha) 1 .29 1 .83

Production (kg) 257,391 23,924

Area (jeribs) 1,088 .00 61 .00

Weighted average (kg/jerib) 236 .57 392 .20

Weighted average (t/ha) 1 .18 1 .96

Average DAP application (kg/jerib) 10 .00 10 .00

Average urea application (kg/jerib) 28 .75 15 .00

Outliers excluded 1 2

Source: ACIAR survey .

Table 21. Comparison of mean and weighted average yields of rainfed wheat in Kunduz

Local ACIAR-
funded

Zard Dana Other 
non-ACIAR

All improved

n 34 18 10 18 47

Mean yield (t/ha) 1 .37 1 .23 1 .51 1 .49 1 .39

Production (kg) 424,065 221,054 120,350 266,454 607,858

Area (jeribs) 1,475 .00 933 .00 365 .00 929 .00 2,227 .00

Weighted average (kg/jerib) 287 .50 236 .93 329 .73 286 .82 272 .95

Weighted average (t/ha) 1 .44 1 .18 1 .65 1 .43 1 .36

Average DAP application (kg/jerib) 48 .32 46 .83 49 .00 43 .50 45 .88

Average urea application (kg/jerib) 47 .95 49 .00 49 .00 43 .43 46 .64

Outliers excluded 3 0 1 2 3

Source: ACIAR survey .
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Table 22. Comparison of mean and weighted average yields of rainfed wheat in Nangarhar

Local Non-ACIAR

n 2 5

Mean yield (t/ha) 2 .38 2 .45

Production (kg) 16,900 7,980

Area (jeribs) 35 .00 17 .00

Weighted average (kg/jerib) 482 .86 469 .41

Weighted average (t/ha) 2 .41 2 .35

Average DAP application (kg/jerib) 28 .80 28 .80

Average urea application (kg/jerib) 57 .40 57 .40

Outliers excluded 0 0

Source: ACIAR survey .

Table 23. Comparison of mean and weighted average yields of rainfed wheat in Takhar

Local ACIAR-
funded

Zard Dana Other 
non-ACIAR

All improved

n 37 4 20 2 26

Mean yield (t/ha) 0 .87 0 .96 1 .22 1 .31 1 .18

Production (kg) 177,815 8,040 77,040 3,150 88,230

Area (jeribs) 1,050 .00 60 .00 357 .00 13 .00 430 .00

Weighted average (kg/jerib) 169 .35 134 .00 215 .80 242 .31 205 .19

Weighted average (t/ha) 0 .85 0 .67 1 .08 1 .21 1 .03

Average DAP application (kg/jerib) 25 .00 n .a . 25 .00 n .a . 25 .00

Average urea application (kg/jerib) 27 .50 20 .00 34 .67 n .a . 31 .00

Outliers excluded 2 2 2 0 4

n .a . = farmers were not able to estimate answers .

Source: ACIAR survey .
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Incidence of rust

Biological stressors, such as wheat rusts (a group of 
diseases caused by fungal pathogens), adversely affect 
wheat yields across the globe. Common wheat rusts 
are stem rust (also called black rust), stripe rust (also 
called yellow rust) and leaf rust (also called brown 
rust) (FAO 2008). Although all three are present 
wherever wheat is grown, they can be controlled by 
planting resistant varieties of wheat (FAO 2008). The 
performance of improved wheat varieties therefore 
depends on their ability to resist rust and maintain 
stable yields.

The most recent and heightened risk to Afghanistan’s 
wheat production has come from a new stem rust 
race, Ug99, which can cause up to a 20% reduction in 
national annual production (Khanzada et al. 2012). 
Individual farmers and villagers can potentially lose up 
to 80% of wheat production due to localised epidemics 
(Khanzada et al. 2012). This will inevitably drive wheat 

prices up and threaten food and income security. Based 
on typical weather patterns and prevailing winds, the 
countries most at risk from the Ug99 strain include 
Afghanistan, India and Pakistan (FAO 2008).

While all the ACIAR project varieties are reported 
as resistant to stripe (yellow) rust, it is uncertain 
whether they are all resistant to stem (black) rust 
(Table 24). One particular variety, Chonte #1, released 
by MAIL in Afghanistan, was supposedly stem rust 
resistant. However, field observations and analysis 
in Sindh (southern Pakistan) found Chonte #1 to 
be highly susceptible to a new stem rust race Kiran-
virulence (Khanzada et al. 2012). As a result, further 
multiplication and dissemination of Chonte #1 has 
been discontinued in Pakistan. Khanzada et al. (2012) 
therefore suggest that any further multiplication of this 
variety in Afghanistan should also be banned to reduce 
the risk of spreading the pathogen. The potential risk 
associated with Chonte #1 becoming susceptible to 
Ug99 further threatens sustainable wheat production in 
Afghanistan.

Table 24. Wheat varieties and rust resistance

Variety Resistance to Sources

Baghlan-09 Ug99 (stem rust) Obaidi et al . (2011) and Singh et al . (2011)

Drokshan-08 Yellow rust Nianne et al . (2011)

Chonte Ug99 (stem rust) Obaidi et al . (2011) and Singh et al . (2011)

Darulaman-07 Yellow rust Nianne et al . (2011)

Ariana-07 Yellow rust Nianne et al . (2011)

Muqawim-09 Ug99 (stem rust) Obaidi et al . (2011) and Singh et al . (2011)

Solh-02 Yellow rust Nianne et al . (2011)

Gul-96 Yellow rust Nianne et al . (2011)

Lalmi-2 Yellow rust Nianne et al . (2011)

Mazar-99 Yellow rust Nianne et al . (2011)

Ghori-96 Yellow rust Nianne et al . (2011)

Inqlab-91 Yellow rust Nianne et al . (2011)

Bakhtawar-92 Yellow rust Nianne et al . (2011)

Koshan-09 Ug99 (stem rust) Obaidi et al . (2011) and Singh et al . (2011)
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6 Cost–benefit analysis

This chapter brings together the estimated benefits and 
costs associated with the three projects in a cost–benefit 
analysis using the survey results and a number of 
possible ‘with-research’ and ‘without-research’ scenarios. 
The analysis aimed to encapsulate the diverse range of 
potential yields and cost components within benefit:cost 
ratios. The without-research scenarios were intended to 
capture the most likely counterfactuals. In other words, 
what would farmers be using had there been no recent 
research and investment in new improved varieties?

Background

Wheat yields revealed in the ACIAR-funded survey 
showed significant diversity at the national and 
provincial levels in Afghanistan. For example, ACIAR 
project varieties performed better than all non-ACIAR 
improved varieties in some provinces and lagged behind 
in others. There was also considerable variation in wheat 
yields depending on whether farmers planted one or 
more varieties.

In the case of irrigated wheat:

 ▪ farmers who planted only ACIAR varieties 
produced the highest mean yield of 546 kg/jerib 
(2.99 t/ha)

 ▪ farmers who planted only non-ACIAR varieties 
(excluding Zard Dana) had the second highest 
mean yield

 ▪ those who planted only Zard Dana had a lower 
mean yield of 541 kg/jerib (2.7 t/ha)

 ▪ farmers who planted more than one variety 
generally had lower yields from each variety, with 
the exception of two farmers who planted ACIAR 
varieties with Zard Dana and reported yields 
averaging 700 kg/jerib (3.5 t/ha).

While it is difficult to identify precisely what drove 
these results, it is clear that ACIAR and other improved 
varieties performed better than local varieties of 
irrigated wheat at both the national and provincial 
levels.

There is also some ambiguity about whether to classify 
the identified variety ‘Zard Dana’ as a new improved 
variety in the with-research scenario or perhaps as an 
old improved variety along with local varieties in the 
without-research scenario. Zard Dana was originally 
released in Afghanistan in 1993 under the name 
‘Zardana 89’ but has now been out of the seed supply 
chain for many years. If farmers are in fact using this 
variety, it is likely to have lost its original quality and 
genetic potential over time, because they tend to use 
their own saved seed repeatedly. In that case, Zard Dana 
would be best left as an ‘old’ improved, indigenous 
seed in the without-research scenario. Alternatively, 
farmers may be unaware of the precise name of the new 
improved variety they are using and simply refer to it 
as a zard (amber coloured) dana (seed). As several new 
improved varieties are amber coloured, including the 
ACIAR project variety Solh-02, it may be reasonable to 
include Zard Dana in one of the with-research scenarios 
as well.
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Alternative with- and without-research scenarios

The choice of with- and without-research scenarios 
requires an understanding of how the surveyed farmers 
were planting different seed varieties. As the Venn 
diagram in Figure 37 shows, farmers planted either 
one, two or three varieties. Twenty-three farmers 
planted only ACIAR varieties, 27 planted only Zard 
Dana, 88 planted only other non-ACIAR varieties, 
and 122 used only local varieties. With the exception 
of those planting only local varieties, these farmers 
also reported some of the highest mean yields within 
their variety subsets. For example, farmers planting 
only other non-ACIAR varieties had a higher yield 

on average than farmers who planted both other 
non-ACIAR varieties and local varieties.

The combinations in which farmers planted different 
seed varieties allowed us to establish a number of 
possible with- and without-research scenarios for the 
cost–benefit analysis. In Figure 38, each cell of the 
matrix contains two comparisons:

 ▪ where the with- and without-research varieties were 
the only varieties planted

 ▪ where the with- and without-research varieties were 
planted, irrespective of whether they were planted 
along with another variety (mixed).

Figure 37. Plantings of irrigated wheat seed varieties
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Figure 38. Matrix of with- and without-research scenarios. n.a. = not applicable.
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This matrix implies 10 different with- and without-
research scenarios, depending on:

 ▪ the treatment of Zard Dana (in the with- or 
without-research scenarios)

 ▪ whether a single or mixed selection of varieties is 
chosen

 ▪ whether other non-ACIAR improved varieties are 
included in the with-research scenario.

A good argument can be made for any of these 
combinations, so in the analysis below we used all 10 to 
provide a solid indication of the variability of results.

Measuring research benefits

In a relatively small country such as Afghanistan, the 
benefits of research can be modelled using a modified 
version of the small open economy model introduced 
by Alston et al. (1998). In that model, our case-study 
economy cannot influence international prices for 
wheat significantly, so we assumed a fixed or constant 
sale price of wheat. This was a reasonable assumption 
because Afghanistan is a small landlocked country with 
mainly mountainous terrain and an arid to semi-arid 
climate. It also remains heavily dependent on countries 
such as Pakistan and, more recently, Kazakhstan 

for supplies of wheat and is therefore vulnerable to 
fluctuations in foreign supplies, prices and trade policies 
(Persaud 2012).

Survey results were a useful proxy for the research-
induced change in costs from adopting new improved 
varieties. For each of the 10 cases presented in 
Table 25, we calculated the vertical shift in the supply 
curve, indicating the change in the marginal cost of 
production. In our model, research causes the supply 
curve to shift down, lowering the marginal cost of 
production and thereby increasing the production of 
wheat. Because Afghanistan cannot influence the world 
price significantly, the change in economic surplus is 
all producer surplus. In other words, the benefits of 
research accrue entirely to the producers of wheat.

In this ‘small country’ model, the formula for research 
benefits from a K% vertical shift in the supply curve is 
simply:

 ∆PS = ∆TS = Pw.Qo.K(1 + 0.5Kε)

where the sale price of wheat is the constant world 
price, Qo is the initial quantity of production, K is the 
proportionate fall in cost expressed as a percentage, and 
ε is the supply elasticity, which has been set at 1 over the 
duration of our analysis.

It is important to understand the research-induced 
change in marginal cost and how it is calculated. The 
initial without-research price or cost is held fixed. 
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This can then be expressed in Afghanis (Afs/jerib) 
terms by multiplying the initial cost (Afs/kg) with the 
without-research yield (kg/jerib) in a particular year. 
Any increase in yield from adopting new improved 
varieties in that year will result in a lower cost of wheat 
per kilogram. The relative difference between the initial 
cost and the new lower cost is given by K.

However, there may also be some incremental costs as 
a result of adopting the with-research varieties. These 
could include higher seed cost, higher fertiliser costs, 
or both. The relative difference between the initial cost 
and the new cost adjusted for any incremental seed and 
fertiliser costs is given by K’.

Table 25 shows the computed K and K’ under each 
scenario.

The smallest value for K’ (Case 6) was around two-thirds 
of the largest value (Case 1). This suggests a surprisingly 
narrow range of outcomes, given the very large variation 
in scenarios.

This provided some confidence that the choice of with- 
and without-research scenarios based on survey results 
might not be the most important factor determining the 
evaluation of the research.

Further sensitivity and statistical analysis, provided 
below, illustrated this point.

Adoption paths for the improved varieties

According to the survey results, 10.41% of the total 
irrigated wheat area in 2012 was planted to ACIAR 
project varieties. When ACIAR varieties were the only 
varieties planted by farmers, they covered 1.88% of the 
total irrigated wheat area. If we assume that all new 
improved varieties will eventually cover 80% of the total 
irrigated wheat area in the selected provinces, and the 
2012 ratios are maintained (ACIAR varieties cover 10%, 
other non-ACIAR varieties 27%, Zard Dana 11% and 
local varieties 52%), ACIAR varieties are likely to cover 
approximately 20% of this area. We therefore defined 
two adoption curves that started close to 0% and 
reached a maximum of 20%, using their respective 2012 
adoption rates. The first curve represents the adoption 
path when ACIAR project varieties were planted alone 
(ACIAR only; Figure 39) and the second when ACIAR 
project varieties were planted overall, irrespective of 
whether they were planted with another variety (ACIAR 
mixed; Figure 40). We maintained these adoption paths 
for all ‘only’ and ‘mixed’ cases to ensure that adoption 
was not overestimated if other varieties were introduced 
into the with-research mix.

The adoption curve is important because it helped us to 
understand the likely adopted area and thus the implicit 
production of wheat attributed to ACIAR project 
varieties in selected provinces over time.

Table 25. Research-induced change in marginal cost of production

Without research With research K K’

Case 1 Local only ACIAR only 0 .375 0 .343

Case 2 Local mixed ACIAR mixed 0 .280 0 .256

Case 3 Local only ACIAR + other non-ACIAR only 0 .297 0 .285

Case 4 Local mixed ACIAR + other non-ACIAR mixed 0 .260 0 .259

Case 5 Local only ACIAR + other non-ACIAR + ZD only 0 .282 0 .252

Case 6 Local mixed ACIAR + other non-ACIAR + ZD mixed 0 .248 0 .227

Case 7 Local + ZD only ACIAR only 0 .346 0 .331

Case 8 Local + ZD mixed ACIAR mixed 0 .242 0 .241

Case 9 Local + ZD only ACIAR + other non-ACIAR only 0 .264 0 .272

Case 10 Local + ZD mixed ACIAR + other non-ACIAR mixed 0 .220 0 .244

ZD = Zard Dana .

Source: ACIAR data and CIE calculations .
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Figure 39. Adoption path: ACIAR varieties only. Data source: ACIAR survey and CIE calculations.
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Figure 40. Adoption path: ACIAR mixed. Data source: ACIAR survey and CIE calculations.
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We applied the adoption profiles to the total 
population irrigated area of all 10 provinces targeted 
by ACIAR programs. Although the survey was strictly 
representative of only seven of those provinces, we 
extrapolated to include the area planted to irrigated 
wheat in the remaining three provinces as well. We 
could reasonably assume that the dissemination and 
adoption of improved varieties across the 10 targeted 
provinces was similar over time. If the ACIAR survey 
had covered other provinces of Afghanistan, the benefits 
attributed to ACIAR wheat programs could potentially 
be much greater, even if the adoption rate were the 
same. In the absence of more detailed information on 

improved varieties, particularly in the south and south-
west, it was difficult to justify including the whole of 
Afghanistan in the cost–benefit analysis.

The production of certified seed in 2011 was 
24,136 tonnes (MAIL 2012). Given the average 
application rate reported in the survey (0.175 t/ha), 
the maximum area that could be sown to wheat using 
certified seed was only 137,920 ha (based on 2011 
production figures from MAIL). This was obviously 
significantly smaller than the total irrigated wheat 
area, not only in Afghanistan as a whole (1,150,000 ha 
in 2011 and 1,167,000 ha in 2012) but also in the 
10 provinces selected in our analysis (Table 26).
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It is useful to understand the general order of magnitude 
of benefits from research in a given year. The total 
area planted to new improved wheat varieties in 2012, 
assuming an adoption rate of 10.41%, was 56,735 ha. 
The average wheat yield from local varieties was 
estimated to be 2.14 t/ha in 2012, while the mean 

yield from new improved varieties was 2.86 t/ha (an 
increase of 34%). The benefit to producers could then 
be approximated by multiplying the change in yield by 
the area and the sale price of wheat (A$354/ton). This 
equated to benefits of approximately A$14,447,954 in 
2012 (Table 27).

Table 26. Total area planted to irrigated wheat in targeted provinces

Targeted provinces included in 
ACIAR-funded survey

Targeted provinces not included in 
ACIAR-funded survey

Balkh Badakshan

Baghlan Parwan

Kunduz Herat

Takhar

Kabul

Nangarhar

Laghman

Total irrigated wheat area in 2012 
(’000 ha)

401 144

% of total targeted area  74  26

Note: Adoption rates were applied to the total area in all 10 provinces (545,000 ha in 2012) .

Source: MAIL data 2012—provisional estimates .

Table 27. Approximation of benefit to producers in 2012

Snapshot in 2012

Total area planted to irrigated wheat in selected provinces (ha) 545,000

Adoption rate (%) 10 .41

Adopted area (ha) 56,735

Average yield from local varieties (t/ha) 2 .14

Average yield from new improved varieties (t/ha) 2 .86

Change in production (t) 40,849 .2

Price ($/tonne) 353 .69

Benefit to producers ($) 14,447,954 

Note: Yield data as under Case 6 .

Source: CIE .
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Research costs

Research costs in the cost–benefit analysis had to 
include all relevant costs that went into developing the 
seed industry in Afghanistan. In addition to the three 
ACIAR projects, two EU-funded projects implemented 
by the FAO were critical in providing farmers with 
access to quality certified seed and re-establishing the 
seed sector in the country. The objective of the two 
EU supported projects—Strengthening National Seed 
Production Capacity (2003–2006) and Variety and Seed 
Industry Development (2007–2011)—was to enhance 
agricultural productivity and ensure food security in 
Afghanistan by strengthening the capacity and quality of 
the national seed sector (FAO 2011). Key achievements 
of these projects included:

 ▪ more than 60,000 tonnes of certified seed produced 
and distributed to farmers nationwide between 2008 
and 2011

 ▪ 11 new wheat varieties introduced since 2007, 
including four Ug99 stem rust-resistant ones, 
resulting in a substantial increase in national wheat 
production

 ▪ seed legislation enacted and national seed policy 
adopted

 ▪ 95 private seed enterprises established in 
28 provinces, covering more than 80% of the country

 ▪ national seed association formed and three regional 
committees established to represent enterprises 
across the country

 ▪ seed production and conditioning equipment 
procured, installed and operated

 ▪ seed marketing channels initiated and promotional 
activities undertaken.

In our analysis, we distributed the total funding from 
the first EU project ($5,905,649—originally in 2003 
$US) evenly over the years from 2003 to 2006. Funding 
from the second EU project was $12,947,874 (2007 $US) 
and was similarly allocated evenly over the years from 
2007 to 2011. Monthly exchange rates were averaged 
over the year to produce an annual exchange rate for 
each year, which we used to convert EU-funded project 

costs to Australian dollars. Importantly, the EU projects 
did not focus solely on wheat and maize, and funding 
was also directed towards other activities and crops. 
However, the cost–benefit analysis included the total 
costs under the two EU projects because of difficulties 
in disaggregating the precise destinations of funding. 
In this way, total costs may have been overestimated. 
However, this should provide greater confidence in the 
net benefits determined by the analysis.

Any economic assessment of costs must also recognise 
the time value of money. Because the ACIAR and EU 
projects date back to 2002, it was important to first 
classify costs in real 2012 dollars to adjust for inflation 
(using an inflation factor of 2.5%). The real (in 2012) 
project costs were then readjusted in present value 
terms. This was because any research costs incurred in 
the past had to be brought forward, as those funds could 
have been earning interest in the intervening time. 
Table 28 summarises the adjusted research costs for the 
ACIAR and EU-funded projects.

Benefit:cost ratios for all scenarios

We computed benefit:cost ratios for all 10 scenarios 
based on the present value streams of benefits and costs. 
The ratios were tightly contained between 10:1 and 
15:1, particularly when all incremental costs were taken 
into account. This indicated that for every $1 spent on 
improving agricultural productivity and food security 
in Afghanistan, $15 worth of benefits were potentially 
realised. Figure 41 highlights the benefit:cost ratios 
under different with- and without-research scenarios.

While Case 1 (ACIAR seed only against local seed only) 
provided the highest benefit:cost ratio under both K and 
K’, it is difficult to imagine farmers being confronted 
with only that binary option. If the choice were simply 
between a high- and a low-yielding variety, assuming 
all other factors were held constant, farmers would 
rationally plant the higher yielding variety.

However, a range of factors affect whether or not farmers 
plant a particular variety, including their awareness and 
the availability, accessibility, affordability and reliability 
of seed. When asked to list factors limiting the use of 
improved seed, 316 (70%) of surveyed farmers identified 
‘lack of awareness on the availability of improved seeds’ 
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as a key factor. Similarly, affordability was an important 
factor, as 216 farmers suggested that they had little or 
no money to buy improved seed. It is not surprising, 
then, that ‘free seed from relief agencies’ and ‘own saved 
seed’ were two of the most important sources of seed for 
farmers in our survey. This suggests that the decision 
to plant improved varieties is often circumstantial and 
that farmers may find it optimal to plant more than one 
variety. Furthermore, because no one improved variety 
is consistently higher yielding, it may be appropriate to 
bundle different new improved varieties together in the 
with-research scenarios.

Cases 6 and 10 provided a reasonable representation of 
the performance of new improved varieties. In Case 6, 
the with-research varieties could or could not be planted 
alone, and could include ACIAR-funded, Zard Dana 
and other non-ACIAR varieties. The counterfactual 
under Case 6 was the use of local varieties. Case 10, on 
the other hand, placed Zard Dana and local varieties in 
the without-research scenario and included ACIAR and 
non-ACIAR varieties in the with-research scenario. It 
is interesting to note that the benefit:cost ratio under K’ 
was higher than under K when we moved from Case 6 
to Case 10 (Figure 42). This reflected the slightly higher 
costs associated with Zard Dana.

Case 6: A closer examination

The estimated benefits from ACIAR- and EU-funded 
programs under Case 6, in which the vertical supply 

curve shift is given by K’, are shown in Table 29. The 
table shows the change in producer surplus (total 
surplus) and thus the benefit to farmers over time, 
assuming a maximum adoption rate of 20%. Following 
ACIAR guidelines, we converted all future benefits 
beyond 2030 to an annuity, indicating the indefinite 
continuation of benefits beyond a steady state. 
Importantly, even a perpetuity (an annuity under which 
benefits or costs continue forever) has a finite present 
value as long as there is a non-zero discount rate.

We estimated that these projects would deliver benefits 
of A$279.7 million Over the 30-year period from 2002 
to 2031, plus an additional A$196 million in perpetuity, 
yielding total benefits worth A$475.7 million, expressed 
in 2012 dollars and in present value terms using a 
discount rate of 5% (a discount rate of 25.25% would 
have generated a net present value of 0 or a benefit:cost 
ratio of 1). The estimated benefits significantly exceeded 
the costs of all the ACIAR and EU projects, which were 

Figure 41. Benefit:cost ratios under different scenarios. BCR = benefit:cost ratio. Data source: MAIL and ACIAR-
survey data
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Figure 42. Range of benefit:cost ratios. BCR = 
benefit:cost ratio. Data source: MAIL and ACIAR 
survey data.
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A$40.6 million. The projects are therefore expected to 
produce net benefits or a net present value (NPV) of 
A$435 million.

Attribution

Since all of the ACIAR and EU programs were 
considered necessary to achieve the ultimate objective 
of enhancing agricultural productivity for farmers and 

ensuring food security, it was appropriate to attribute 
benefits among the project contributors on a cost-share 
basis. Using a discount factor of 5%, ACIAR contributed 
A$6.6 million, or 16.3% of total costs. Consequently, 
present value benefits of A$77.4 million could be 
attributed to ACIAR (Table 29). In contrast, benefits 
attributed to the EU equated to A$398.3 million in 
present value terms.

Table 29. Estimated potential benefits from ACIAR- and EU-funded programs

Producer surplus 
(A$)

Present value of 
benefits (A$)

Benefits 
attributed to 
ACIAR (A$)

Benefits 
attributed to EU 

(A$)

Present value of 
total net benefits

2002 – – – – –1,042,561

2003 28,531 44,261 7,198 37,063 –5,275,842

2004 39,302 58,066 9,443 48,623 –4,070,805

2005 111,444 156,812 25,502 131,310 –4,175,123

2006 228,462 306,161 49,790 256,371 –3,665,869

2007 517,319 660,245 107,373 552,872 –4,416,396

2008 854,389 1,038,515 168,890 869,625 –3,943,425

2009 2,551,677 2,953,886 480,380 2,473,505 –2,117,798

2010 4,562,636 5,030,306 818,061 4,212,245 1,247,850

2011 7,478,827 7,852,769 1,277,069 6,575,700 4,896,649

2012 10,870,551 10,870,551 1,767,840 9,102,711 10,870,551

2013 14,725,143 14,023,946 2,280,666 11,743,280 14,023,946

2014 17,693,366 16,048,404 2,609,897 13,438,507 16,048,404

2015 19,603,440 16,934,188 2,753,949 14,180,239 16,934,188

2016 20,731,293 17,055,686 2,773,708 14,281,979 17,055,686

2017 21,399,555 16,767,111 2,726,778 14,040,333 16,767,111

2018 21,827,355 16,287,909 2,648,847 13,639,062 16,287,909

2019 22,136,642 15,732,098 2,558,457 13,173,641 15,732,098

2020 22,389,553 15,154,131 2,464,464 12,689,667 15,154,131

2021 22,616,495 14,578,794 2,370,899 12,207,895 14,578,794

2022 22,832,073 14,016,912 2,279,522 11,737,390 14,016,912

2023 23,043,247 13,472,909 2,191,053 11,281,856 13,472,909

2024 23,253,321 12,948,319 2,105,741 10,842,578 12,948,319

2025 23,463,869 12,443,390 2,023,626 10,419,765 12,443,390

2026 23,675,642 11,957,808 1,944,657 10,013,151 11,957,808

2027 23,889,006 11,491,020 1,868,745 9,622,275 11,491,020

2028 24,104,140 11,042,384 1,795,785 9,246,599 11,042,384

2029 24,321,141 10,611,233 1,725,668 8,885,565 10,611,233

2030 24,540,061 10,196,902 1,658,287 8,538,615 10,196,902

Post-2030 24,760,935 195,974,857 31,870,718 164,104,139 195,974,857

Total 448,249,414 475,709,576 77,363,014 398,346,562 435,045,235

Note: Producer surplus in 2031 is A$24,760,935, and we assumed that this benefit was carried forward in perpetuity (calculated under the 
‘Present value of benefits (A$)’ column) .

Source: CIE .
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Break-even analysis

The estimated benefits presented in this impact 
assessment are based on a degree of subjectivity, 
particularly regarding the rate of adoption. Clearly, 
the projects can deliver benefits only if new improved 
varieties are adopted and deliver yields similar to those 
obtained by farmers in the ACIAR-funded survey.

In undertaking this assessment, we estimated a 
maximum adoption rate of 20% based on the 2012 
adoption rate of 10.41% from our survey, and then 
produced an estimate of the net benefits based on that 
rate. An alternative approach was to reconfigure the 
analysis and assume that the survey adoption rate was 
not representative of the actual adoption rate in selected 
provinces. In this case, what would the maximum 
adoption rate have to be to deliver no benefits? Taking 
this approach, the analysis showed that to produce a 
net present value of 0 (a benefit:cost ratio of 1), the 
maximum adoption rate would have to be 1.71% of 
the irrigated wheat area in the 10 ACIAR-selected 
provinces. An adoption rate of 1.71% translated to 
coverage of approximately 11,047 ha by 2031.

Sensitivity analysis

While the prospects look promising, the establishment 
of a fully functioning and sustainable seed sector in 
Afghanistan is by no means certain. The take-up of 
new improved varieties on a large scale relies on an 
efficient production and delivery system that is capable 
of providing good quality, productive seed varieties to 
farmers at reasonable prices. A functioning commercial 
seed system would ideally develop new varieties to cater 
to the real demand of farmers and disseminate those 
varieties quickly. Such a system is yet to take shape in 
many developing countries, let alone in Afghanistan, 
where much of the country is remote due to mountains, 
has underdeveloped roads and infrastructure and 
lacks adequate security. It is therefore not surprising 
that the informal seed market remains the key source 
of seed for most farmers, particularly in remote areas 
where distributors find access difficult and farmers 
cannot easily reach commercial seed markets (IAK and 
AFCI 2012).

It is also not clear whether new wheat varieties will be 
immune to rust, particularly the new emerging Ug99 

stem rust. The law and order situation beyond 2014 
adds an additional layer of uncertainty. Given these 
multifaceted uncertainties, it would be useful to look 
at results under different discount and adoption rates. 
NPV and benefit:cost ratio calculations are particularly 
sensitive to changes in underlying parameters, so it is 
important to understand the results in perspective. In 
this section, we analyse the impact of variations in the 
discount and adoption rates as well as the sale price of 
wheat on benefit and cost streams coming out of our 
central case (Case 6).

Tables 30 and 31 and Figure 43 highlight the influence 
on our analysis of changes in key assumptions. The 
most important assumptions are about the discount 
and adoption rates. A higher discount rate of 7.5% or 
10% reflects greater uncertainty in the future stream 
of benefits and inevitably yielded a lower benefit:cost 
ratio than our baseline case. Similarly, a maximum 
adoption rate of 15% indicated that the area planted 
to improved varieties was likely to be lower than in 
the base case (20%); it also returned a lower NPV and 
benefit:cost ratio. In the absence of an efficient seed 
system and secure environment, these variations were 
not necessarily counterintuitive.

While the parameters used in the base-case scenario 
seemed reasonable in the light of current realities on 
the ground, it was nevertheless important to test the 
robustness of our conclusions to variations in these 
assumptions. The low and high alternative assumptions 
used in the above sensitivity analysis were brought 
together to estimate benefit and cost streams under 
pessimistic (high discount rate and low adoption rate) 
and optimistic (low discount rate and high adoption 
rate) outlooks. The results under these different 
assumptions are summarised in Tables 32 and 33.

The pessimistic and central (baseline) scenarios perhaps 
offered the most conservative yet realistic forecasts 
of future benefits, given the precarious and uncertain 
conditions across Afghanistan. In this way, we estimated 
the net present value to be between A$148.20 million 
and A$435.05 million, the benefit:cost ratio to be 
between 3.82 and 11.70, and the benefits attributed to 
ACIAR to be likely to be between A$34.39 million and 
A$77.36 million.
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Table 30. Summary measures

Present value of 
benefits (A$m)

Present value of 
costs (A$m)

Net present 
value (A$m)

Benefit:cost 
ratio

Internal rate of 
return (%)

Discount rate (%)

2 .5 959 .59 35 .84 923 .75 26 .78 25 .25

5 475 .71 40 .66 435 .05 11 .70 25 .25

7 .5 318 .95 46 .18 272 .77 6 .91 25 .25

10 242 .77 52 .47 190 .30 4 .63 25 .25

Maximum adoption rate (%)

15 374 .31 40 .66 333 .64 9 .20 24 .54

20 475 .71 40 .66 435 .05 11 .70 25 .25

25 579 .15 40 .66 538 .49 14 .24 26 .91

30 680 .23 40 .66 639 .57 16 .73 28 .13

Price of wheat (A$/tonne)

318 .32 428 .14 40 .66 387 .47 10 .53 23 .89

353 .69 475 .71 40 .66 435 .05 11 .70 25 .25

389 .06 523 .28 40 .66 482 .62 12 .87 26 .52

Note: Changes to each parameter were made while holding all other parameters constant .

Source: CIE .

Table 31. Attribution of benefits to ACIAR

Present value of ACIAR 
costs (A$m)

Share of total costs (%) Present value of benefits 
attributable to ACIAR (A$m)

Discount rate (%)

2 .5 5 .67 15 .82 151 .83

5 6 .61 16 .26 77 .36

7 .5 7 .71 16 .70 53 .27

10 8 .99 17 .14 41 .61

Maximum adoption rate (%)

15 6 .61 16 .26 60 .87

20 6 .61 16 .26 77 .36

25 6 .61 16 .26 94 .19

30 6 .61 16 .26 110 .62

Price of wheat (A$/tonne)

318 .32 6 .61 16 .26 69 .63

353 .69 6 .61 16 .26 77 .36

389 .06 6 .61 16 .26 85 .10

Note: Changes to each parameter were made while holding all other parameters constant .

Source: CIE .
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Figure 43. Sensitivity of benefit:cost ratio to changes in the discount and adoption rates. Note: The adoption rate 
was the maximum adoption rate. The discount rate was held constant at 5% when altering the maximum 
adoption rate, and the adoption rate was held constant at 20% when altering the discount rate. Data source: CIE.
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Table 32. Alternative assumptions for sensitivity analysis

Pessimistic Central (baseline) Optimistic

Discount rate 10 5 2 .5

Maximum adoption rate 15 20 30

Source: CIE .

Table 33. Summary measures under alternative assumptions

Pessimistic Central (baseline) Optimistic

Present value of benefits (A$m) 200 .67 475 .71 1,404 .96

Present value of costs (A$m) 52 .47 40 .66 35 .84

Net present value (A$m) 148 .20 435 .05 1,369 .12

Benefit:cost ratio 3 .82 11 .70 39 .20

Internal rate of return (%) 24 .54 25 .25 28 .13

Note: The sale price of wheat was held constant at $353 .69/tonne .

Source: CIE .

Table 34. Attribution of benefits to ACIAR under alternative assumptions

Pessimistic Central (baseline) Optimistic

Present value of ACIAR costs (A$m) 8 .99 6 .61 5 .67

Share of total costs (%) 17 .14 16 .26 15 .82

Present value of benefits attributable to ACIAR (A$m) 34 .39 77 .36 222 .30

Note: The sale price of wheat was held constant at $353 .69/tonne .

Source: CIE .
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Statistical confidence analysis

The results presented so far effectively refer to the 
mid-point outcomes from the survey. Given the 
statistical uncertainty associated with any survey, it was 
useful to use variation within the sample to provide an 
indication of confidence in a range of outcomes (such as 
the present value of net benefits) calculated on the basis 
of the survey.

To do this, we used a bootstrapping (or resampling) 
technique based on the full survey sample results. This 
technique involves resampling from the original survey 
outcomes numerous times, each time recalculating 
the values of interest. The result was a probability 
distribution of outcomes that could then be used to test 
various hypotheses.

For this analysis, we resampled from the relevant 
distributions for each of the 10 cases used to compare 
the with- and without-research outcomes.

For the analysis here, we were particularly interested in:

 ▪ the probability that K’ (the vertical shift in the 
supply curve) is greater than zero (this is akin 
to testing the ‘significance’ of the values for K’ 
estimated under the various cases)

 ▪ the probability that the present value of net benefits 
(NPV) to 2020 is greater than zero

 ▪ the probability that NPV to 2030 is greater than 
zero

These three tests provided some confidence that 
the ACIAR and related project funding had, in fact, 
generated positive benefits. We chose NPV to 2020 and 
to 2030 simply to eliminate the uncertainty involved in 
projecting benefits any farther into the future.

Table 35 summarises the results of the bootstrapping 
analysis. It shows the range of probabilities for the 
lowest and highest values from each of the 10 scenarios.

Based on the resampling results, there was a 65%–79% 
probability that K’ was greater than zero. That is, there 
was about a 70% chance that the released varieties had 
increased yield (net of incremental costs) for the farmers 
surveyed.

In terms of present values, there was a 59%–69% 
chance that the ACIAR funding would at least break 
even by 2020 (within the next eight years). There was a 
65%–77% chance that the funding would at least break 
even by 2030.

Rainfed wheat

The cost–benefit analysis was built on data for irrigated 
wheat in selected provinces. Given the opportunistic 
nature of rainfed wheat plantings, the ACIAR 
survey results were unlikely to provide an accurate 
representation of the performance of improved varieties 
over time. It was therefore not appropriate to use survey 
results to calculate benefit:cost ratios for rainfed wheat. 
As Figure 44 indicates, only 22 surveyed farmers planted 
ACIAR project varieties in rainfed areas. Most farmers, 
however, planted local varieties in those areas.

Table 35. Confidence in calculations based on survey results

Variable Range of probabilities that value of selected variable is 
greater than zero

%

K’ (vertical shift in the supply curve) 65 to 79

Present value of net benefits to 2020 59 to 69

Present value of net benefits to 2030 65 to 77

Source: CIE estimates .
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Figure 44. Plantings of rainfed wheat seed varieties
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7 Conclusions

While widespread benefits are yet to be realised, we 
estimate that the ACIAR projects will eventually deliver 
considerable benefits to Afghan farmers growing wheat 
using improved seed varieties in irrigated areas.

ACIAR wheat and maize project activities in 
Afghanistan delivered three key outputs:

 ▪ the identification, distribution and multiplication of 
superior wheat and maize varieties

 ▪ capacity built

 ▪ the promotion of superior agricultural techniques.

We can reasonably assume that the identification, 
distribution and multiplication of superior varieties 
contributed directly to adoption and the realisation of 
benefits. Capacity built and the promotion of superior 
agricultural techniques are likely to have supported this 
process.

Importantly, only the benefits of adopting ‘superior’ 
or improved wheat varieties in irrigated areas were 
modelled in a cost–benefit framework. Although 
ACIAR project varieties were planted (by 22 farmers) in 
rainfed areas, it was difficult to accurately analyse their 
performance using survey results because plantings 
of rainfed wheat are opportunistic. Furthermore, the 
relatively lower adoption rate for improved varieties in 
rainfed areas also suggests that most farmers tend to use 
local seeds that have been tried and tested—a rational 
decision if we assume risk averseness. It was also not 
reasonable to use survey results to model benefits under 
maize, particularly in the absence of ACIAR project 
varieties in our sample (only one ACIAR-funded maize 
variety was reported in the survey—Rampur, which is 
also known as Zudras).

Improved varieties of wheat have the potential to 
deliver benefits, whether in higher yields or disease 

resistance, to farmers in Afghanistan. While we could 
only model the benefits deliverable to Afghan farmers 
in 10 provinces with reasonable confidence, there is 
long-term potential for similar or higher adoption 
in other provinces of Afghanistan. This will require 
increased production and wider distribution of 
improved varieties, as well as a speedy delivery system 
that provides good quality, productive seed to farmers 
on time.

Some lessons from the impact assessment

Figure 45 summarises the pathway to benefits from 
the three ACIAR projects. The adoption of the new 
improved varieties has had significant economic and 
social impacts. This was observable when we looked 
at yields obtained by farmers in the ACIAR survey 
who adopted improved varieties of wheat. Building the 
capacity of farmers in crop management and promoting 
superior agricultural techniques have similarly 
contributed to positive outcomes and impacts. However, 
the Afghanistan seed sector remains underdeveloped, 
and many farmers still depend on relief agencies and 
the informal market for seed. The development and 
sustainability of this sector, along with the security 
situation in Afghanistan, are important risk factors 
that will determine the realisation and continuation of 
project benefits.

Final impacts from the wheat and maize projects also 
appear promising. The most obvious economic impacts 
include increased local food production, greater crop 
productivity and implicit income gains, particularly for 
farmers adopting improved, higher yielding varieties. 
The economic benefits under the projects should also 
help foster greater levels of self-reliance in farming 
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communities. Environmental benefits from the 
introduction of new varieties of wheat with better and 
more durable disease resistance include reduced risk of 
crop disease and greater farm sustainability.

Finally, social impacts are important when considering 
the overall impact of a project on the lives of 
communities and may often help to justify future 
work, extensions and projects. Food security, poverty 
alleviation, employment generation and increased 
income are generic social benefits to producers as well as 
consumers. In addition, the increased value of legitimate 
cereal crops is expected to reduce economic incentives 
to engage in opium production. Many provinces of 
Afghanistan, particularly in the north and north-east, 
have already achieved opium poppy free status.

Some observations from the impact assessment may be 
relevant for future extension projects. In particular, the 
adoption of improved varieties remains a key area of 
uncertainty. While MAIL data provide an indication of 
the overall production and area planted to wheat and 
maize, there is no reliable information on the actual 
adoption and performance of improved wheat varieties 
across Afghanistan over time.

However, based on survey responses and NGO final 
reports submitted to ACIAR, a considerable number 
of farmers do not have accurate information about 
improved seed varieties; nor do they know how to 
plant them. Many farmers are also ignorant about 
the names of improved varieties. This suggests a need 

to complement the production and dissemination 
of improved seed varieties with better training and 
awareness-raising campaigns. As the NGO reports 
recommended, training should include:

 ▪ seed variety and quality identification

 ▪ cultivation techniques

 ▪ appropriate levels of irrigation and fertilisation

 ▪ land preparation techniques

 ▪ weed, pest and disease control methods.

In addition to our limited knowledge about the actual 
adoption of improved varieties, the security situation 
in Afghanistan makes any assessment of the future 
particularly difficult. Lack of security often means that 
farmers have to postpone certain farming activities 
and delay visiting their farms for long periods. It also 
restricts farmers from being able to travel freely to 
purchase good quality seed, so they have to rely on 
nearby local markets. Adverse security conditions 
may even affect livelihoods if farmers cannot sell their 
production because roads are unsafe and because of 
threats from warlords and armed groups.

While research programs can do little to overcome some 
of these deep-rooted challenges, it is important to be 
mindful of them to appreciate the complex nature of 
undertaking and assessing development projects in a 
country like Afghanistan.
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Figure 45. Pathway to benefits. Source: CIE.
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Appendix 1: The survey process and 
organisation

Following a competitive tender to survey 466 wheat 
producers in Afghanistan, ACIAR contracted four 
NGOs as partner organisations to conduct the field 
work:

 ▪ the Agency for Technical Cooperation and 
Development (ACTED) for the provinces of 
Kunduz, Baghlan and Takhar

 ▪ Coordination of Humanitarian Assistance (CHA) 
for the province of Balkh

 ▪ Mission d’Aide au Développement des Economies 
Rurales (MADERA) for the provinces of Laghman 
and Nangarhar

 ▪ Solidarité Afghanistan Belgique (SAB) for the 
province of Kabul.

Key survey administrative activities

The survey involved a number of detailed administrative 
activities, set out in a separate report to ACIAR. Key 
features included:

 ▪ drafting and agreeing upon terms of reference for 
the partner organisations (3 September 2012)

 ▪ developing the survey instrument

 ▪ liaising with CIMMYT to conduct training sessions 
(on grain varieties) for the partner organisations 
(4 September 2012)

 ▪ coordinating partner organisation training 
(completed by the end of September 2012)

 ▪ translating the survey instrument into Dari and 
Pashtu (finalised by mid-September 2012)

 ▪ setting up the survey database management system

 ▪ monitoring partner organisations’ field work.

Sample design and survey data collection

Study area

The survey covered wheat and maize producers in seven 
provinces of Afghanistan. The seven provinces were 
selected according to five criteria.

Poverty headcount

To reduce the possibility of producing biased results, 
the sample population was drawn from provinces with 
different levels of poverty. It was possible to classify 
the provinces in five groups according to their poverty 
headcounts, or the percentage of the population living 
under the official poverty line (Figure A1.1).

Production of wheat

Large parts of Afghanistan are arid and not suitable for 
agricultural production. Only provinces with significant 
production of wheat per square kilometre over the total 
provincial area were surveyed (Figure A1.2).
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Figure A1.1. Poverty headcount. Source: MAIL, Agriculture prospect report, 31 May 2011.
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Figure A1.2. Wheat production over total provincial area. Source: MAIL.
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Yield

Focusing only on provinces with high yields (tonnes of 
production per hectare of cultivated land) would have 
distorted results. Therefore, provinces with different 
levels of soil fertility and agricultural productivity were 
surveyed (Figure A1.3).

Rainfed fields and irrigated fields

The total areas in Afghanistan dedicated to rainfed fields 
and irrigated fields are similar (1.00 million hectares 
and 1.15 million hectares, respectively), but that 
proportion is not reflected in all provinces—some have 
proportionally more area dedicated to one or the other 
type of cultivation. Therefore, provinces were selected 
to represent different ratios of irrigated land to total 
cultivated land (Figure A1.4).

Area of release

Finally, while the three ACIAR projects did not target 
any particular province, only provinces where the 
release of improved varieties had been confirmed were 
selected (Figure A1.5).

Selection of partner organisations

The partner organisations were selected based on their 
experience in conducting monitoring and evaluation, 
their expertise in agricultural development, the 
qualifications of their staff, the quality of their proposal 
(completeness and ability to anticipate operational 
challenges), their experience in operating in the selected 
provinces, the level of access to the selected provinces, 
the capacity in place in the selected provinces, and 
budgetary requests.

In other words, the organisations were required to 
have built trustful relationships with the communities 
over the years (in order to guarantee the greatest 
possible collaboration during the administration of the 
questionnaires) and to be able to quickly implement all 
the activities involved in survey administration.

Figure A1.3. Wheat yield. Source MAIL.
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Figure A1.4. Irrigated land as a proportion of total cultivated land. Source MAIL.
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Figure A1.5. Areas of variety release. Sources: ACIAR review report CIM/2007/065, project final report 
SMCN/2004/002, final report SMCN/2002/028.
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Sampling

Given the precarious security situation in most of the 
country, the sample population was necessarily limited 
to those living in areas that the partner organisations 
deemed safe to reach. During the whole survey process, 
the partner organisations had full responsibility and full 
discretion in assessing the security conditions in their 
areas.

The sampling was based on the list of 31,347 Afghan 
settlements published by the United Nations Office 
for the Coordination of Humanitarian Affairs 
(OCHA 2012). This list was first filtered for settlements 
included in areas of wheat production according 
to maps published by the Afghanistan Information 
Management Service (AIMS 2004) and based on 
information produced by the FAO and the United States 
Geological Survey.

This list was then passed to the relevant organisations to 
indicate:

 ▪ settlements considered accessible for the purpose of 
administering the survey, in terms of both staff and 
resident population security

 ▪ settlements considered unsafe to reach

 ▪ settlements that were unknown to them.

Among the settlements that were deemed accessible 
were 349 villages in Balkh, 191 in Takhar, 216 in 
Kunduz, 290 in Baghlan, 231 in Laghman, 142 in 
Nangarhar, and 338 in Kabul.

From the list of 1,757 accessible settlements, 10 were 
randomly selected for each province. To avoid selection 
bias towards more populated areas—where the number 
of settlements was higher—10 random points where 
selected within the boundaries of cultivated areas in 
each province using QGIS geographic information 
software. The settlement selected was the one closest to 
the random point.

Each partner organisation was then responsible for 
surveying a minimum of five and a maximum of 
10 farmers in each selected settlement. In one case, in 
the province of Kabul, the partner organisation asked 
for one selected settlement to be replaced with another 
because of worsening security in the area.

Figures A1.6 to A1.10 map selected communities and 
surveyed households in the seven provinces. Notably, 
geographic coordinates were not taken in the field in 
the provinces of Laghman, Nangarhar, Takhar and in 
western Baghlan due to security concerns. In limited 
cases, geographic coordinates clearly show transcription 
errors.

Figure A1.6. Baghlan sampling

Surveyed households
Randomly sampled communities
Irrigated cultivation
Rainfed cultivation
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Figure A1.7. Balkh sampling

Surveyed households
Randomly sampled communities
Irrigated cultivation
Rainfed cultivation

Surveyed households
Randomly sampled communities
Irrigated cultivation
Rainfed cultivation

Figure A1.8. Kunduz and Takhar sampling
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Figure A1.9. Laghman sampling

Surveyed households
Randomly sampled communities
Irrigated cultivation
Rainfed cultivation

Figure A1.10. Nangarhar sampling

Surveyed households
Randomly sampled communities
Irrigated cultivation
Rainfed cultivation
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Questionnaire design

The questionnaire consisted of seven sections: 
survey location data, farmer details, aggregate farm 
information, knowledge of and access to improved 
seed, wheat production information, maize production 
information, opium production and general security. 
The draft questionnaire used significant inputs from the 
four partner organisations and CIMMYT in the form of 
comments and feedback resulting from field tests.

Data

The primary means of collecting data was the 
administration of the questionnaire to 466 households 
between the last week of September 2012 and 
12 November 2012. Qualitative and quantitative 
information collected before, during and after the 
survey from different sources was also important for 
the survey, especially considering the impossibility of 
travel to Afghanistan at any stage of the exercise. Indeed, 
ACIAR specifically requested the partner organisations 
to integrate the collected data with their comments and 
analysis on the adoption of improved varieties, which 
were included in the final report each organisation 
submitted to ACIAR after completing the survey.

The information collected through the questionnaire 
proved to be both internally and externally consistent 
(that is, when compared with information produced 
by the survey or by other sources). Nevertheless, the 
characteristics of the surveyed population and the 
conditions under which the survey was administered 
must be taken into consideration, in particular the 
low literacy level of the interviewees and the persistent 
insecurity throughout the country, which necessarily 
weakened the trust between interviewers and 
interviewees.

Data submitted through the database system were 
checked at different stages and were carefully scrutinised 
to avoid systematic and repeated errors (mostly caused 
by entering the information in the wrong field). Also, 
as the data were submitted they were checked for 
internal consistency (that is, every value that was 
considered too distant from the mean was submitted 
to the corresponding organisation with a request to 
recheck it). All data were entered by the organisations 
as reported by the interviewer on the survey form, with 
the exception of the data indicating the names of the 
improved varieties, which were entered by the data 
editor based on the transliteration of what was reported 
on the form.

As discussed in the main body of this report, despite 
this checking, some data points were clearly outliers 
(due to reporting errors rather than transcription or 
data entry errors) and so were modified for the analysis.
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Appendix 2: The survey instrument
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Questionnaire 
impact assessment aF-2012

improved Wheat and maize seed varieties

A: Survey location data
Organisation

A1. Survey identifier 
Unique form identification 
number to be allocated by 
survey organisation

A2. Province

A3. District

A4. Village

A7. Name of interviewer

A8. Photograph taken

A9. Permission to use photo

ORGANISATION

O R G

No  Yes  

B: Farmer details
B1. Name

B2. Gender

B3. Age

B4. Are you the house-
hold head?

B5. If no, what is your 
relationship to the 
household head

B6. Years of formal 
education

B7. Have you received 
training in good farm-
ing practice the past 5 
years?

B8. If yes, how many 
months training did you 
receive?

B9. Number of family 
members?

B10. How do you plough 
and prepare your land? 

B11. What is your total 
farm income?

B12. What is your total 
farm cost?

B13. Does your family have 
any sources of income other 
than your farm?

B14. If yes, what is your 
approximate annual income 
from these sources

B15. Could you specify 
these other income sources? 

No  Yes  

Female                  Male  

No  Yes  

fA s

fA s

No  Yes  

fA s

C: Aggregate farm information
What crops do you 
produce?

What livestock do you 
farm?C6. Sheep

C7. Cattle/oxen

C8. Poultry

N.
E.

A5. Date

A6. GPS loca-
tion

Page 1 of 6ENG

C3. Vegetables

C4. Cotton

C5. Oilseeds

C1. Wheat

C2. Maize

No  Yes  

Machinery only
Mostly machinery 
with some animals
Equal machinery 
and animals
Mostly animals with 
some machinery
Animals only
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C9. What is your total farm 
area for crops?

C10. How much is irri-
gated?

C11. How much is rain fed?

C12. How much land do 
you own?

C13. How much land do 
you lease?

C14. How much land do 
you farm as a share crop-
per?

How much land do you 
cultivate to wheat?

C15. Irrigated?

C16. Rain fed?

C17. Cost of (DAP) ferti-
liser

C18. Cost of Urea

C19. Sale price of wheat

C20. Sale price of maize

C21. Did you plough, har-
row and level the land to a 
fine tilth for wheat cultiva-
tion?

C22. Do you use low-till or 
no-till farming?

How do you control weeds?

C23. Herbicide

C24. Labour

What proportion of your 
wheat production is:

C25. Kept for seed

C26. Used as family food

C27. Used to barter

C28. Used to pay rent or 
other obligations

C29. Given to others (fam-
ily or neighbours) as assis-
tance or as a gift

C30. Sold in the market

C31. Do you have access to 
sufficient irrigation during 
the planting and growing 
season?

A f s / K g

No  Yes  

No  Yes  

No  Yes  

No  Yes  

%

%

%

%

%

No  Yes  

D: Knowledge of, and access to improved wheat seeds
D1. Are you aware of any 
of the following wheat seed 
varieties: [SPECIFIC LIST 
PROVIDED BY ENU-
MERATOR]

D2. Have you ever planted 
any of these?

D3. Have you planted other 
improved wheat seed varie-
ties?

D4. Can you name these?

D5. Did you use fertiliser 
with the improved seeds?

D6. Do other farmers in 
your village/region plant 
improved wheat seeds?

No  Yes  

No  Yes  

No  Yes  

No  Yes  

Page 2 of 6ENG

J a r e b

J a r e b

J a r e b

J a r e b

A f s / K g

A f s / K g

A f s / K g

J a r e b

J a r e b

J a r e b

J a r e b

%

No  Yes  
Don’t know  

O R G
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D7. Do you think that 
improved wheat seeds give 
higher yields?

D8. Have you increased 
your planting of improved 
seeds in recent years?

How much has your yield 
improved since planting 
improved seeds?

D9. Yield before use of 
improved seeds

D10. Yield after use of 
improved seeds

How important are the 
following factors in deter-
mining whether you plant 
improved seed varieties?

D11. Higher yield

D12. Uses less water 
(drought resistant)

D13. Good for bread

D14. Insect resistant

D15. Disease resistant

D16. Do you save enough 
seed for the next seasons 
crop?

Do any of the following 
factors limit your use of 
improved seed?

D17. Not aware of the 
availability of improved 
seeds

D18. No money to buy seed

D19. High price of im-
proved seeds

D20. Improved seed not 
available at planting time

D21. Improved seeds need 
more costly fertiliser

D22. Improved seeds are 
harder to farm

D23. Insufficient informa-
tion on how to farm these 
seeds

D24. Local merchants do 
not sell improved seed

D25. Improved seeds not 
easily available locally

How important are the fol-
lowing sources of seed?

D26. Own saved seed

D27. Seed from other farm-
ers

D28. Seed purchased in lo-
cal markets

D29. Free seed from the 
government

D30. Seed purchased from 
a village based association

D31. Seed on credit from a 
village based association

D32. Free seed from relief 
agencies

D33. Seed on credit from 
relief agencies

Page 3 of 6ENG
Limits use

Somewhat limits use
Does not limit use

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

No  Yes  
Don’t know  

No  Yes  

K g / J a r

K g / J a r

Limits use
Somewhat limits use

Does not limit use

Limits use
Somewhat limits use

Does not limit use

Limits use
Somewhat limits use

Does not limit use

Limits use
Somewhat limits use

Does not limit use

Limits use
Somewhat limits use

Does not limit use

Limits use
Somewhat limits use

Does not limit use

No  Yes  

Limits use
Somewhat limits use

Does not limit use

Limits use
Somewhat limits use

Does not limit use

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

Very important
Important

Not important

O R G
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For any local seed varie-
ties

E1. Total area planted

E2. Seed rate

E3. Cost of seed (if pur-
chased)

E4. DAP (black) fertiliser 
application

E5. Urea (white) fertiliser 
application

E6. Water application

E7. Total production

For improved variety 1, 
please indicate

E8. Name of variety (if 
known)

E9. Total area planted

E10. Seed rate

E11. Cost of seed (if 
purchased)

E12. DAP (black) ferti-
liser application

E13. Urea (white) ferti-
liser application

E14. Water application

E15. Total production

For improved variety 2, 
please indicate

E16. Name of variety (if 
known)

E17. Total area planted

E18. Seed rate

E19. Cost of seed (if 
purchased)

E20. DAP (black) ferti-
liser application

E21. Urea (white) ferti-
liser application

E22. Water application

E23. Total production

Page 4 of 6ENG

K g / J a r

N o .

K g / J a r

K g

J a r e b

K g / J a r

A f s / K g

E: Detailed wheat production information
Irrigated wheat production

In the most recent season, please indicate

K g / J a r

N o .

K g / J a r

K g

J a r e b

K g / J a r

A f s / K g

K g / J a r

N o .

K g / J a r

K g

J a r e b

K g / J a r

A f s / K g

For local varieties

E24. Total area planted

E25. Seed rate

E26. Cost of seed (if 
purchased)

E27. DAP (black) ferti-
liser application

E28. Urea (white) ferti-
liser application

E29. Total production

For improved variety 1, 
please indicate

E30. Name of variety (if 
known)

E31. Total area planted

E32. Seed rate

E33. Cost of seed (if 
purchased)

E34. DAP (black) ferti-
liser application

E35. Urea (white) ferti-
liser application

E36. Total production

Rain fed wheat production
In the most recent season, please indicate

K g / J a r

K g / J a r

J a r e b

K g / J a r

A f s / K g

K gK g / J a r

K g / J a r

J a r e b

K g / J a r

A f s / K g

K g

O R G
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F: Maize production and varieities
F1. Are you aware of any 
of the following maize seed 
varieties:[LIST PROVID-
ED BY ENUMERATOR]

F2. Have you ever planted 
any of these?

F3. Have you planted other 
improved maize seed varie-
ties?

F4. Can you name these?

F5. Did you use fertiliser 
with the improved seeds?

F6. Do other farmers in 
your village/region plant 
improved maize seeds?

F7. Do you think that 
improved seeds give higher 
yields?

F8. Have you increased 
your planting of improved 
maize seeds in recent years?

F9. If yes, how much has 
your maize yield improved 
as a result?

Page 5 of 6ENG

For improved variety 2, 
please indicate

E37. Name of variety (if 
known)

E38. Total area planted

E39. Seed rate

E40. Cost of seed (if 
purchased)

E41. DAP (black) ferti-
liser application

E42. Urea (white) ferti-
liser application

E43. Total production

K g / J a r

K g / J a r

J a r e b

K g / J a r

A f s / K g

K g

In the most recent season, please indicate

For local varieties

F10. Total area planted

F11. Seed rate

F12. Cost of seed (if pur-
chased)

F13. DAP (black) fertiliser 
application

F14. Urea (white) fertiliser 
application

F15. Water application

F16. Total production

For improved varieties, 
please indicate

F17. Name of variety (if 
known)

F18. Total area planted

F19. Seed rate

F20. Cost of seed (if pur-
chased)

F21. DAP (black) fertiliser 
application

F22. Urea (white) fertiliser 
application

F23. Water application

F24. Total production

No  Yes  

No  Yes  

No  Yes  

No  Yes  

No  Yes  

No  Yes  

No  Yes  

%

K g / J a r

K g / J a r

J a r e b

K g / J a r

A f s / K g

K g

N o .

K g / J a r

K g / J a r

J a r e b

K g / J a r

A f s / K g

K g

N o .

O R G
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G: Opium production and general security
G1. Have you noticed any 
reduction in opium produc-
tion in your region? 

G2. If yes, do you think this 
is because farmers are using 
improved seed varieties?

G3. By what amount do you 
think opium production has 
fallen?

G4. How many days were 
you forced away from your 
fields (because of fighting 
or security concerns) in the 
12 months before your last 
crop?

No  Yes  

No  Yes  

%

Page 6 of 6ENG

Data entry

Date of entry:

Name of responsible:

Signature of responsible:

Comments

O R G
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Appendix 3: Survey responses

Farmer details

Question B2. Farmer gender. Data source: ACIAR survey.

Men; 465 Women; 1 

Question B3. Farmer age. Data source: ACIAR survey.

0 

17 

53 

115 

136 

83 

43 

16 
3 0 

10 20 30 40 50 60 70 80 90 100 

Age 

n: 466 
Mean: 45.57 
Median: 45 
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Question B6. Years of formal education. Data source: ACIAR survey.

132

31
40

23
31

41

15
3 0

2 4 6 8 10 12 14 16 18

Years

n: 316 

Mean: 4.91 

Median: 4 

Mode: 0 

Question B7. Training in good farming practices in the past five years. Data source: ACIAR survey.

393

73

No Yes

n: 466 

Question B8. Months of training received. Data source: ACIAR survey.

53

10

4
1 1 1 1 0

1 2 3 4 5 6 7 8

Months 

n: 71 

Mean: 1.21 

Median: 1 
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Question B9. Number of family members. Data source: ACIAR survey.

237

191

21 15
1 0 1

10 20 30 40 50 60 70

Number of family members

n: 466 

Question B10. Method of ploughing and preparing land. Data source: ACIAR survey.

153 

126 

21 

58 

105 

Machinery only

Mostly machinery with some animals

Equal machinery and animals

Mostly animals with some machinery

Animals only n: 463 

Question B11. Total farm income. Data source: ACIAR survey.

432

15 2 1 0

500,000.00 1,000,000.00 1,500,000.00 2,000,000.00 2,500,000.00

Income (Afs) 

n: 450 

Mean: 171,115.84 

Median: 120,000 
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Question B12. Total farm costs. Data source: ACIAR survey.

422

18 2 1 1

250,000.00 500,000.00 750,000.00 1,000,000.00 1,250,000.00

Cost (Afs) 

n: 444 

Mean: 74,474.68 

Median: 40,000 

Question B13. Other sources of income. Data source: ACIAR survey.

236

207

No Yes

n: 443 

Question B14. Total farm income from non-farm sources. Data source: ACIAR survey.

184

15
3 3 0

200,000 400,000 600,000 800,000 1,000,000

Income (Afs) 

n: 205 
Mean: 105,459 
Median: 70,000 
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Question B15 Common sources of non-farm income. Data source: ACIAR survey.

19 

12 

18 

9 

21 

25 

38 

65 

Animal husbandry

Daily wage laborer

Driver

Livestock

Teacher

Shopkeeper

Wage

Other

n: 207 

Aggregate farm information

Question C(1). Crops produced. Data source: ACIAR survey.

0 

307 

209 

394 

359 

466 

159 

257 

72 

107 

Wheat

Maize

Vegetables

Cotton

Oilseeds

Yes No n: 466 (each crop) 
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Question C(2). Livestock raised. Data source: ACIAR survey.

Yes No n: 466 (each type) 

319 

177 

273 

147 

289 

193 

Sheep

Cattle/oxen

Poultry

Question C9. Total farm area for crops. Data source: ACIAR survey.

277

87

50
23 18 6 2 2 0 0 0 1 0

20 40 60 80 100 120 140 160 180 200 220 240 260
Farm area (jeribs) 

n: 466 
Mean: 26.84 

Question C10. Area irrigated. Data source: ACIAR survey.

327

83

28 17 8 2 1 0

10 20 30 40 50 60 70 80
Irrigated area (jeribs) 

n: 466 
Mean: 9.79 
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Question C11. Area rainfed. Data source: ACIAR survey.

344

70

19 24
4 0 1 1

25 50 75 100 125 150 175 200

Rainfed area (jeribs) 

n: 463 
Mean: 17.16 

Question C12. Area of land owned. Data source: ACIAR survey.

452

10 2 1 0 0 0 0 0 1

100 200 300 400 500 600 700 800 900 1,000
Land owned (jeribs) 

n: 466 

Question C13. Area of land leased. Data source: ACIAR survey.

462

2 1 0 0 1

10 20 30 40 50 60
Land leased (jeribs) 

n: 466 
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Question C14. Area of land farmed as sharecropper. Data source: ACIAR survey.

460

4 1 0 0 0 1

50 100 150 200 250 300 350

Land farmed (jeribs) 

n: 466 

Question C15. Area of irrigated land planted to wheat. Data source: ACIAR survey.

371

63
19 6 7

10 20 30 40 50
Irrigated land (jeribs) 

n: 466 

Question C16. Area of rainfed land planted to wheat. Data source: ACIAR survey.

371

51
29

7 7 1

20 40 60 80 100 120
Rainfed land (jeribs) 

n: 466 
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Question C17. Cost of DAP fertiliser. Data source: ACIAR survey.

1

42

309

32
1

20 40 60 80 100
Cost (Afs/kg)

n: 385 
Mean: 55.19 
Median: 60 

Question C18. Cost of urea. Data source: ACIAR survey.

22

366

7 2 1

20 40 60 80 100
Cost (Afs/kg) 

n: 398 
Mean: 28.2 
Median: 28 

Question C19. Sale price of wheat. Data source: ACIAR survey.

396

29
0 0 2

20 40 60 80 100
Price (Afs/kg) 

n: 427 
Mean: 17.51 
Median: 17 
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Question C20. Sale price of maize. Data source: ACIAR survey.

9

166

11
0 1

10 20 30 40 50
Price (Afs/kg) 

n: 187 
Mean: 15.34 
Median: 15 

Question C21. Ploughing, harrowing and levelling of land to a fine tilth for wheat cultivation. Data source: ACIAR 
survey.

12

453

No Yes

n: 465 

Question C22. Use of low-till or no-till farming. Data source: ACIAR survey.

250

213

No Yes

n: 463 
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Questions C23/24. Methods of weed control. Data source: ACIAR survey.

167 

29 

298 

430 

Herbicide

Labour

Yes No 

n=459 

n=465 

Question C25. Proportion of wheat production kept for seed. Data source: ACIAR survey.

253

159

43

6 4

10 20 30 40 50

Per cent

n: 465 
Mean: 12.95 

Question C26. Proportion of wheat production kept as family food. Data source: ACIAR survey.

1 5

26

59 61
54

38

68
59

94

10 20 30 40 50 60 70 80 90 100
Per cent 

n: 465 
Mean: 67.53 
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Question C27. Proportion of wheat production used to barter. Data source: ACIAR survey.

426 

24 9 5 

5 10 15 20 

Per cent 

n: 464 
Mean: 1.32 

Question C28. Proportion of wheat production used to pay rent and other obligations. Data source: ACIAR 
survey.

287

79
45 45

2 5 0 2

5 10 15 20 25 30 35 40

Per cent

n: 465 
Mean: 6.14 

Question C29. Proportion of wheat production given to others (family or neighbours) as assistance or as a gift. 
Data source: ACIAR survey.

309

148

6 2

5 10 15 20

Per cent

n: 465 
Mean: 3.91 
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Question C30. Proportion of wheat production sold in market. Data source: ACIAR survey.

341

63
37

10 9 2 1 1

10 20 30 40 50 60 70 80

Per cent 

n: 464 
Mean: 8.25 

Question C31. Sufficient access to irrigation. Data source: ACIAR survey.

201

259

No Yes

n: 460 
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Knowledge of, and access to improved wheat seed

Question D1. Aware of ACIAR wheat seed varieties. Data source: ACIAR survey.

202

264

No Yes

n: 466 

Question D2. Ever planted ACIAR varieties. Data source: ACIAR survey.

220

246

No Yes

n: 466 
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Question D3. Ever planted other improved wheat seed varieties. Data source: ACIAR survey.

304

162

No Yes

n: 466 

Question D5. Fertiliser used with improved seed

157 

271 

No Yes 

n: 428 

Question D6. Believe other farmers in village/region plant improved wheat seed. Data source: ACIAR survey.

56 

237 

172 

No Yes Don’t know 

n: 465 
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Question D7. Believe improved wheat seed gives higher yields. Data source: ACIAR survey.

32 

341 

93 

No Yes Don't know 

n: 466 

Question D8. Have increased plantings of improved seed in recent years. Data source: ACIAR survey.

63 

245 

No Yes 

n: 308 

Questions D9/10. Ratio of yield after use of improved seed to yield before use of improved seed. Data source: 
ACIAR survey.

21

232

26
4 1

1 2 3 4 5

Ratio 

n: 286 
Mean: 1.63 
Median: 1.46 
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Questions D11–15. Factors determining whether improved seed varieties are planted. Data source: ACIAR survey.
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306 

312 
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42 
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29 
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Higher yield

Uses less water (drought-resistant)

Good for bread

Insect-resistant

Disease-resistant

Not important Important Very important 

n = 449

n = 446

n = 453

n = 454

n = 453

Question D16. Save enough seed for the next season’s crop. Data source: ACIAR survey.

65

388

No Yes

n: 453 
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Questions D17–25. Factors limiting use of improved seed. Data source: ACIAR survey.

Does not limit use Somewhat limits use Limits use 
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235 
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115 
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175 

199 
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160 
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245 
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240 

216 
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34 
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39 

63 

40 

Not aware of the availability of improved seed

No money to buy seed

High price of improved seed

Improved seed not available at planting time

Improved seed needs more costly fertiliser

Improved seed is harder to farm

Insufficient information on how to farm this seed

Local merchants do not sell improved seed

Improved seed not easily available locally

n = 454
(each factor)

n = 453
(each factor)

Questions D26–33. Importance of sources of seed. Data source: ACIAR survey.
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34 
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30 
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Own saved seed

Seed from other farmers

Seed purchased in local markets

Free seed from the government

Seed purchased from a village-based association

Seed on credit from a village-based association

Free seed from relief agencies

Seed on credit from relief agencies

 

n = 453

n = 454

n = 454

n = 454

n = 454

n = 453

n = 454

n = 454

Not important Important Very important 
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Detailed wheat production information

Questions E1–23. Yield, local varieties—irrigated. Note: Figure excludes outlier yield (3,500 kg/jerib). Data source: 
ACIAR survey.

30

63
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40
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200 400 600 800 1,000 1,200 1,400 1,600 1,800
Yield (kg/jerib)

n: 213 
Mean: 450.52 
Median: 437.5 

Questions E1–23. Yield, all improved varieties—irrigated (1). Note: Figure excludes outlier yield (2,400 kg/jerib). 
Data source: ACIAR survey.
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29

90

63
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4

200 400 600 800 1,000 1,200 1,400
Yield (kg/jerib)

n: 233 
Mean: 596.85 
Median: 560 
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Questions E1–23. Yield, ACIAR varieties—irrigated (1). Data source: ACIAR survey.

2

6

14
16
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2
1

200 400 600 800 1,000 1,200 1,400
Yield (kg/jerib)

n: 46 

Mean: 624.14 

Median: 630 

Questions E1–23. Yield, non-ACIAR varieties—irrigated (1). Note: Figure excludes outlier yield (2,400 kg/jerib). 
Data source: ACIAR survey.
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Yield (kg/jerib)

n: 187 
Mean: 590.13 
Median: 560 

Questions E1–23. Yield, all improved varieties—irrigated (2). Note: Figure excludes outlier yield (4,900 kg/jerib). 
Data source: ACIAR survey.
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200 400 600 800 1,000 1,200 1,400
Yield (kg/jerib) 

n: 36 

Mean: 636.10 

Median: 500.76 



ACIAR wheat and maize projects in Afghanistan (IAS 85) ▪ 117

Questions E1–23. Yield, ACIAR varieties—irrigated (2). Data source: ACIAR survey.

1
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Yield (kg/jerib)

n: 12 

Mean: 474.53 

Median: 490 

Questions E1–23. Yield, non-ACIAR varieties—irrigated (2). Note: Figure excludes outlier yield (4,900 kg/jerib). 
Data source: ACIAR survey.
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n: 24 

Mean: 716.88 

Median: 500.76 

Questions E1–23. Yield, all improved varieties—irrigated. Note: Figure excludes outlier yields (2,400 and 
4,900 kg/jerib). Shows observed yields when improved variety 1 and improved variety 2 yields were combined. 
Data source: ACIAR survey.
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Median: 560 
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Questions E1–23. Yield, all ACIAR varieties—irrigated. Note: Shows observed yields when improved variety 1 and 
improved variety 2 yields were combined. Data source: ACIAR survey.

3

10

17

20
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2 1

200 400 600 800 1000 1200 1400
Yield (kg/jerib) 

n: 58 
Mean: 593.19 
Median: 595.5 

Questions E1–23. Yield, all non-ACIAR varieties—irrigated. (a) Excludes Zard Dana. Note: Shows observed yields 
when improved variety 1 and improved variety 2 yields were combined. Data source: ACIAR survey.
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Mean: 604.55 
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Questions E1–23. Yield, Zard Dana—irrigated. Note: Includes Zard Dana listed under improved variety 1 and 
improved variety 2. Data source: ACIAR survey.
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Questions E24–39. Yield, local varieties—rainfed. Note: Figure excludes outlier yield (3,700 kg/jerib). Data source: 
ACIAR survey.
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Mean: 268.64 
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Questions E24–39. Yield, all improved varieties—rainfed (1). Data source: ACIAR survey.
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Questions E24–39. Yield, ACIAR varieties—rainfed (1). Data source: ACIAR survey.
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Questions E24–39. Yield, non-ACIAR varieties—rainfed (1). Data source: ACIAR survey.
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Questions E24–39. Yield, all improved varieties—rainfed (2). Data source: ACIAR survey.
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Questions E24–39. Yield, ACIAR varieties—rainfed (2). Data source: ACIAR survey.
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Questions E24–39. Yield, non-ACIAR varieties—rainfed (2). Data source: ACIAR survey.
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Questions E24–39. Yield, all improved varieties—rainfed. Note: Shows observed yields when improved variety 1 
and improved variety 2 yields were combined. Data source: ACIAR survey.
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Questions E24–39. Yield, all ACIAR varieties—rainfed. Note: Shows observed yields when improved variety 1 and 
improved variety 2 yields were combined. Data source: ACIAR survey.
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Questions E24–39. Yield, all non-ACIAR varieties—rainfed. Note: Shows observed yields when improved variety 1 
and improved variety 2 yields were combined. Data source: ACIAR survey.
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n: 80 
Mean: 361.73 
Median: 350 

Questions E24–39. Yield, Zard Dana—rainfed. Note: Includes Zard Dana listed under improved variety 1 and 
improved variety 2. Data source: ACIAR survey.
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Yields, by province

Questions D9–10. Comparison of wheat yields (irrigated) across provinces in 2012. Note: MAIL data relates to 
provisional estimates from May 2012. Data source: ACIAR survey and MAIL data.
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Questions D9–10. Comparison of wheat yields (rainfed) across provinces in 2012. Note: MAIL data relates to 
provisional estimates from May 2012. Data source: ACIAR survey and MAIL data.
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Knowledge of and access to improved maize seed

Question F1. Aware of ACIAR project maize seed varieties. Data source: ACIAR survey.

322

56

No Yes

n: 378 

Question F2. Ever planted any of the ACIAR project varieties. Data source: ACIAR survey.

325

53

No Yes

n: 378 
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Question F3. Ever planted other improved maize varieties. Data source: ACIAR survey.

No Yes

363

12

n: 375 

Question F5. Use of fertiliser with improved seed. Data source: ACIAR survey.

No Yes

0

52

n: 52 

Question F6. Believe other farmers in village plant improved maize varieties. Data source: ACIAR survey.

No Yes

265

77

n: 342 
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Question F7. Believe improved maize seed gives higher yields. Data source: ACIAR survey.

No Yes

185

158

n: 342 

Question F8. Have increased plantings of improved maize seed in recent years. Data source: ACIAR survey.

No Yes

4

47

n: 51

Question F9. Improvement in maize yield as a result of planting improved maize seed. Data source: ACIAR survey.
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Detailed maize production details

Questions F10–17. Yield, local varieties. Note: Figure excludes outlier yield (2,400 kg/jerib). Data source: ACIAR 
survey.
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Questions F10–17. Yield, improved varieties. Data source: ACIAR survey.
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Appendix 4: Qualitative information 
from the survey NGOs

As part of the survey, ACIAR asked partner 
organisations to integrate the collected data with their 
comments and analysis on the adoption of improved 
varieties. The comments were included in the final 
reports each organisation submitted to ACIAR after 

completing the survey. They outline key challenges and 
observations as well as selected beneficiary responses. 
Because NGOs assisted with on-the-ground (field) 
work, their inputs and comments are highly valuable 
and are summarised in Tables A4.2, A4.3 and A4.4.

Table A4.1. Survey coverage and implementing organisations

Partner 
organisation

North North-east Central East

CHA Balkh

ACTED Baghlan

ACTED Kunduz

ACTED Takhar

SAB Kabul

MADERA Nangarhar

MADERA Laghman

ACTED = Agency for Technical Cooperation and Development; CHA = Coordination of Humanitarian Assistance; MADERA = Mission 
d’Aide au Développement des Economies Rurales; SAB = Solidarité Afghanistan Belgique .

Source: CIE .
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Table A4.2. Challenges and observations

Key 
challenges / 
observations

North North-east Central East

Security 
impacts on 
farmers

Security affected 
farming and 
agribusiness, especially in 
insecure and vulnerable 
districts . Lack of security 
restricted farmers from 
going to their farms and 
even resulted in loss of 
life in some families . In 
certain districts, farmers 
visited their farms in 
groups due to security 
concerns and returned 
home before sunset .

Farmers in a few districts 
postponed certain 
farming activities, which 
affected the yields of 
their crops . A number 
of security issues, 
including ethnic clashes, 
the Taliban, warlords/
armed commanders 
and groups running 
the opium trade, have 
created problems for 
farmers .

Overall security situation 
in Kabul considered 
satisfactory, although 
farmers remain 
uncertain about the 
future .

Lack of security affects 
farmers and their ability 
to travel to the local 
market . It may damage 
their livelihoods if 
they cannot send their 
product because of 
unsafe roads .

Security 
impact on 
surveyors

The field team 
completed its interviews 
while guarded by armed 
local men in the Chimtal 
district .

In some cases, surveyors 
were unable to visit 
farmers on their 
farmland because 
of security concerns 
and had to conduct 
interviews in the village 
centre .

One security problem 
was identified in Chahar 
Asyab district, where an 
insurgent movement 
was active . As a result, 
a different village was 
selected .

Poor security prevented 
surveyors from taking 
pictures and bringing 
GPS devices to the field .

Illiteracy Most of the respondents 
were not literate and 
some were unable 
to understand the 
questions asked .

Communication with 
some staff members 
was at times difficult 
due to their low level 
of education or limited 
English . This was an 
administrative issue in 
the survey process .

Respondent 
expectations

Some farmers were 
unwilling to respond 
to the questionnaire 
or expected to receive 
something in return . 
In some cases, that 
expectation modified 
the statement of the 
respondent . To minimise 
this challenge, teams 
were instructed to 
explain the survey’s 
objective clearly before 
the start of the survey .

Some answers may have 
been biased, particularly 
if farmers thought their 
answers would influence 
a future project . 
However, surveyors 
ensured that objectives 
were clearly defined and 
asked questions in an 
appropriate manner to 
ensure truthfulness in 
responses .

Source: NGO final reports .
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Table A4.3. Key reasons preventing adoption of improved varieties

Reason North North-east Central East

Lack of 
appropriate 
knowledge

A considerable number 
of farmers did not have 
accurate information 
about improved seeds 
and how to plant them .

Poor knowledge about 
improved seed varieties 
was identified as the 
primary factor limiting 
adoption . Local seed that 
has been tried and tested 
remains the default 
requirement of farmers, 
despite its acknowledged 
poor quality . Many 
farmers were not even 
aware of the names of 
improved varieties on 
offer .

Farmers who received 
improved seed had 
low knowledge of 
its application and 
were often not able 
to increase their 
productivity . Technical 
training is recommended 
for farmers, including in 
appropriate agricultural 
practices (seed selection, 
land preparation, 
irrigation, fertilisation, 
integrated pest 
management, harvesting 
and storage) .

Many interviewees 
were reluctant to use 
improved seed as they 
did not know the 
advantages of planting it . 
There was also confusion 
about the names of 
improved varieties (the 
same variety was often 
known by different 
names) .

Lack of trust 
between 
buyer and 
seller (or 
distributor) 
and 
consequent 
lack of 
reliable 
sources of 
improved 
seed

Demand for improved 
varieties may have been 
limited by poor trust 
between buyers and 
sellers . Farmers stated 
that improved seed was 
often simply labelled 
as ‘improved’ despite 
being of the same poor 
quality as local seed . 
The significantly higher 
price in local markets 
for improved seed also 
meant farmers had to 
take on much greater 
risk .

The limited number 
of traders working 
in improved seed 
multiplication is another 
factor limiting the 
use of improved seed . 
Farmers who know the 
potential of improved 
seed and are motivated 
to cultivate it are not 
able to obtain clear 
information on qualities 
of the different varieties 
or to obtain pure and 
quality seed .

Lack of 
follow-up 
and 
distribution 
issues

More than three varieties 
were distributed in one 
village, in which farmers 
received different 
amounts of each variety . 
Farmers said that they 
become confused about 
the presence of different 
varieties of wheat seed 
with different quantity of 
production .

Farmers reported that 
after 2 or 3 years the 
distributed improved 
seed was now mixed 
with local varieties and 
the results were not as 
good as expected . This 
is linked to poor training 
and lack of information .

Other farmers indicated 
that they didn’t receive 
the improved seed 
because the village heads 
kept it to sell in the local 
market or for their own 
cultivation .

Continued…
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Reason North North-east Central East

Off-season 
seed 
distribution

Some farmers reported 
poor harvests or 
crop failures after 
using improved seed 
varieties in the wrong 
season or using a poor 
methodology .

A variety that is 
appropriate for autumn 
was distributed in spring 
or winter . Sometimes 
seed was distributed to 
farmers very late and 
they could not cultivate 
on time . They saved the 
seed and cultivated it in 
the next season, which 
was not appropriate . This 
caused a significantly 
decreased yield and 
affected the overall 
popularity of improved 
seed among all village 
farmers .

Some seed was not 
adapted to the weather 
in the targeted areas: 
winter or cold weather 
seed may have been 
distributed in spring or 
summer . This may also 
be linked to a lack of 
appropriate information .

Lack of 
relevant 
training 

There were concerns 
over the type of soil 
needed, the planting 
methods, watering 
requirements and 
harvesting limited the 
adoption of improved 
varieties .

During the growing 
season, most farmers 
do not have access to 
irrigation water but 
receive and cultivate 
improved varieties, 
which results in low 
yields due to the 
shortage of water . 
Because of their limited 
training and knowledge, 
farmers judge that the 
problem is with the seed 
and return to their local 
varieties .

Source: NGO final reports .

Table A4.3. (continued) Key reasons preventing adoption of improved varieties
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Table A4.4. Recommendations for encouraging farmers to adopt improved varieties

CHA ACTED SAB MADERA

Raise 
awareness

Conduct awareness-
raising campaigns aimed 
at increasing knowledge 
about the benefits and 
productivity of improved 
seed, particularly when 
proper methods are 
followed .

Increase awareness of 
all aspects of improved 
seed, including the 
benefits, how to identify 
the seed, and how to 
ensure good quality 
when purchasing the 
seed . This should also 
include how to plant and 
care for the crop and 
the levels of irrigation 
needed .

A potential way to 
increase awareness 
would be to identify 
the heads of agricultural 
cooperatives and hold a 
workshop on the seed 
varieties .

The activities should 
not be limited to seed 
distribution . Most 
farmers’ knowledge is 
very limited and they 
always concentrate on 
traditional techniques . 
Appropriate information 
must be communicated 
to rectify ignorance . 

Information leaflets 
should be distributed 
with the seed to 
support the oral 
information given by 
the teams organising 
the distributions . 
Another way to 
increase awareness 
is to implement a 
demonstration plot 
before the distribution 
to show that improved 
seed has a better yield 
than local varieties . 
Alternatively, organising 
exchange visits between 
farmers who are 
encouraged by improved 
seed and those who are 
reluctant .

Conduct 
appropriate 
and relevant 
training

Workshops and training 
would be useful in 
teaching the farmers 
methods of using 
improved seed, the 
timing and quantities 
of seed and fertiliser on 
a given piece of land 
in rainfed and irrigated 
systems, and how to look 
after the crop .

The seed receivers should 
be trained in all technical 
aspects, such as varietal 
characteristics, the 
selection of seed, land 
preparation, cultivation 
techniques, irrigation, 
fertilisation, integrated 
pest management, weed 
control and harvesting 
(including sorting, 
grading and storage) .

Farmers appear to 
want more training 
in wheat cultivation, 
maize cultivation, seed 
selection, seed storage, 
pest/disease control, 
weeding, removal of 
haulms, and irrigation 
techniques .

Continued…
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CHA ACTED SAB MADERA

Improve 
availability 
and 
accessibility 
of seed

Make improved seed 
available to farmers as 
and when they need it, 
particularly during the 
planting season . Most 
farmers complained of 
not having access to 
enough improved seed . 

Some farmers stated that 
improved seed was not 
readily available in the 
market . An increased 
awareness of how to 
identify the seed, or areas 
where it is possible to 
purchase approved seed, 
would minimise distrust 
and increase the sowing 
of the crop . Identify 
sellers at the district level 
who would become 
approved sellers, provide 
guarantees with the seed, 
and inform agricultural 
cooperatives and district/
provincial government 
agricultural organisations 
of their locations .

Sources of improved 
seed are scarce and 
farmers are not able 
to easily obtain seed 
on time . Farmers who 
received and planted 
improved seed are not 
properly trained in seed 
harvesting techniques . 
Many end up mixing 
the improved variety 
with another variety, 
which decreases 
production . After two 
or three years, the seed 
becomes ineffective . 
The establishment of 
cooperatives or local 
associations would help 
to produce seed and 
also would ensure that 
farmers receive inputs 
on time .

Ensure 
on-time 
delivery 
and suitable 
distribution

A number of farmers 
who had received 
improved seed from the 
government or NGOs 
stated that they had 
received the seed at a 
unsuitable time of the 
year . When it was time to 
sow, the seed had been 
spoilt, sold or mixed in 
with standard subquality 
seed . Distribute seed 
about a month before 
sowing to ensure that 
poor quality seed is 
not purchased and 
that farmers use the 
distributed seed . 

Planned seed distribution 
should meticulously 
respect farming times . 
The suppliers should 
provide seed to farmers 
at least a month 
before sowing . As the 
agroclimate in Kabul 
province is diverse, all 
activities need to be 
planned in advance .

Farmers should be 
trained properly to 
enable them to classify 
the varieties according 
to their season 
specifications and thus 
avoid the wrong variety 
in the wrong season .

Seed should be 
distributed directly to 
farmers . Distributing 
to a focal point (local 
authority or village 
head) in charge of 
dispatching the seed 
bags adds greater risks of 
corruption, and targeted 
beneficiaries might not 
receive bags on time, or 
at all . 

Table A4.4. (continued) Recommendations for encouraging farmers to adopt improved varieties

Continued…
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CHA ACTED SAB MADERA

Enhance 
follow-up 
and 
monitoring

Follow-up was limited 
once seed had been 
distributed . Farmers in 
one district complained 
that they had planted 
improved seed and 
the harvest was not 
good, but there was 
no follow-up on why 
and how to find better 
ways to improve 
yields . Follow-up must 
therefore be an integral 
part of the distribution 
program .

For sustainable 
agriculture projects, 
long-term follow-up is 
required . Because of their 
short duration, most 
of the implemented 
projects have not 
given positive results . 
A long-term follow-up 
system is essential to 
increase the ownership 
of projects and the 
adoption of improved 
varieties in the long term .

Better monitoring would 
allow problems to be 
identified promptly, 
allowing readjustment of 
the distribution process, 
the information given 
and/or the training, as 
required . 

Source: NGO final reports .

Table A4.4. (continued) Recommendations for encouraging farmers to adopt improved varieties

Beneficiary stories

CHA: Success story in Balkh

Hazratullah, a resident of Qizel Kend village in Sholgara 
district, has plenty of agricultural land and plants 
improved wheat as much as possible. However, since 
he does not have enough improved seed, in most of the 
cases he also plants traditional/domestic wheat.

Hazratullah said, ‘Every year, I plant improved wheat, 
to the extent I get the improved seed, on several jeribs 
of my land, and the yields are also very good at the end. 
However, NGOs do not support us with enough of the 
improved seed.’

When asked why he does not keep enough improved 
seed from the harvest for the next planting season, 
Hazratullah replied, ‘There is a problem. When we plant 
improved wheat in a piece of our land, we get a very 
good result. But when we use our yields and stocked 
wheat the following year, the yield is not the same as the 
previous year. The productivity goes lower and lower 
every year.’

CHA: Failure story in Balkh

Zabihullah, a resident of Bay Ghazy village in 
Keshendeh district, has information about improved 
wheat but has not planted it on his land, which is in two 
lots totalling 15 jeribs. Every year, he works only on one 
piece and keeps the other half without any crop, to be 
prepared for cultivation in the following year. Because 
he does not use fertilisers, the land would lose its 
productivity if he cultivated it every year.

Zabihullah said, ‘For some years, in the past, I used to 
plant improved wheat on my farm, but I observed a 
decrease in its productivity year after year. Initially, we 
were thinking the decrease was due to lack of rainfall, 
as our lands are all rainfed. However, we have not been 
able to have a good harvest even in the years when 
there was enough rain, and the yields were lesser and 
lesser every year. Sometimes, the harvest was nothing 
more than a handful of grass and thorns. As a result, we 
decided not to plant improved seed anymore.

‘Now no-one plants improved wheat in my village’, he 
said, ‘because we did not get good yields and, in some 
cases, we were not even able to get back what we had 
planted.’
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ACTED: Success story in Baghlan

Abdullah, a farmer from Wardak Payan village in Puli 
khumri district, said, ‘I used the variety of seed called 
Ghori-96 during the last season and I have cultivated 
the seed promptly and monitored my land regularly. 
As a result, I have collected a much better harvest 
compared to other farmers who used the local seed. If I 
receive the seed from a reliable source in good time and 
receive some better training in how to cultivate the crop, 
I think my land will be much more productive and yield 
even more.’

ACTED: Failure story in Baghlan

Ghulam, a farmer from Noman village in Puli khumri 
district, said, ‘Last season I did not get the improved 
seed. I bought seed for my land from the local market 
and, like usual, I cultivated my land and monitored 
my crops. I also irrigated the land in a timely manner. 
Unfortunately, I did not get a good yield or quality of 
crop. I do not know if the result was my fault because of 
the way I cultivated the land, or if it was because of the 
poor quality of the seed I used.

‘A good solution for me would be to receive good quality 
seed varieties from a good source, and be confident 
about how to use my land better to get higher crop 
yields in the future.’

SAB: Success story in Kabul Province

Mohammad Afghan is a farmer from Mulla Khel village 
in Bagrami district. He cultivates improved wheat on his 
land. He said, ‘Before farmers in our village used local 
seed which had low yield, but after the introduction 
of improved wheat varieties we obtained high yields. 
Therefore, most of farmers in the villages are currently 
cultivating improved wheat seed for more benefit.’

The farmers are cooperating with each other. He said, 
‘Each year when I have harvested, interested farmers 
from other villages have requested the improved seed 
(Gul-96). Therefore, to support them, I distribute 
Gul-96 improved seed to other farmers by loan, selling 
and barter. I am very happy to support other village 
farmers and I will continue to do so. Even if farmers 
from other villages or districts are interested in receiving 
improved seed I will support them.’

SAB: Failure story in Kabul Province

Qala ye Baqi village is in Paghman district. A total of 
seven respondents were surveyed in this village. Most of 
them told to survey team that they had never received 
improved wheat seed from any organisation. The issue 
was discussed with the village elder, who confirmed 
what the farmers said.

All farmers in the village claimed that they used their 
own local seed. The survey team contacted the district 
agriculture department. The agriculture officer said 
that farmers in Qala ye Baqi received improved wheat 
seed three times (Solh-02 in 2006, Mazar-99 in 2007 
and Lalmi-3 in 2011). He said that the village elder was 
present during the distribution. The improved seed was 
not adopted by farmers because of a lack of water in the 
village. They currently cultivate their own saved local 
varieties.

MADERA: Success story in Nangarhar

Dr Issa, our provincial coordinator for Nangarhar, told 
us the story of Ihsanullah, a farmer from the village of 
Shabdeyani in Bati Kot district. Ihsanullah received 
improved seed of a variety called PBg and cultivated it 
on 7 jeribs of his land. He was very satisfied with the 
wheat’s quality and yield (about 1,050 kg/jerib). He 
would greatly appreciate receiving additional seed of 
improved varieties, as the increase in his production 
generated more benefits. He also appreciates the fact 
that he learned a lot using the seed and from NGOs and 
humanitarian aid actors.

But this has to be counterbalanced with some remarks:

 ▪ Ihsanullah is an experienced farmer and he has 
enough land to take the risk of changing both the 
varieties cultivated and his agricultural practices.

 ▪ He was already interested in the idea of improved 
seed.

 ▪ He is in regular contact with MAIL at the district 
level and with NGOs. He uses good practices and is 
an ‘initiator’ for some projects.

 ▪ He lives close to the city (about 15 km from 
Jalalabad).

Unfortunately, most farmers are not like Ihsanullah. 
They do not have enough information and are often 
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reluctant to risk adopting a variety of seed other than 
the one they are used to planting. One idea could be 
to organise exchange visits between farmers in order 
to allow them to see the benefits of being a successful 
farmer.

MADERA: Failure story in Laghman

Abdulfatah is a farmer living in the village of Hindur in 
Mehterlam district of Laghman Province. He said that 
he had not adopted the improved variety that he has 
received, because after a few years all varieties of seed 
are mixed and do not produce good results any more. 
He relies on his local variety because he has planted 
it many times and he knows how to store, handle and 
cultivate it.

He explained that maybe if he received training on 
improved seeds and their cultivation methods, and even 
about new agricultural technologies, he could consider 
adopting an improved variety. He wants to use the best 
variety for his land and get a greater yield, but does not 
know about the resistant and quality varieties. People in 
the region are generally reluctant to change and have a 
low level of trust. They need to see successful examples 
of what works before they engage in new practices or 
activities.

Nevertheless, he mentioned that his crops suffer from 
diseases and he cannot increase his production using 
his local variety. His average yield is 294 kg/jerib, and he 
wishes it could be more.
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Appendix 5: Detailed history of yield in 
Afghanistan

Recent changes in national yield averages for 
wheat and maize

Data on national yields in irrigated and rainfed wheat 
over the 2003–2011 period are plotted in Figure A5.1 
(data on wheat yields earlier than 2003 are not available 
from the FAO reports).

There was no systematic improvement in yields over the 
2003–2011 period. Increases in yields for both crops, 
which were achieved by 2009 after poor performance in 
previous years, were not sustained in subsequent years.

Bad weather characterised 2006, 2008 and 2011 (for 
example, there was a drought in 2006) and can account 
for the falls in yields in those years. Because rainfed 
wheat farming is more dependent than irrigated 

farming on rainfall, this can also account for the more 
significant volatility in rainfed yields.

Within the 2003–2011 period, there were particular 
years when Afghanistan’s wheat yields reached 
significantly high levels, but those yields were not 
sustained. In 2003, yields for irrigated wheat were at 
a high of 2.85 t/ha. In 2009 they were even higher at 
2.95 t/ha. The peaks for rainfed wheat were in 2003 
(1.09 t/ha), 2005 (1.23 t/ha), 2007 (1.15 t/ha) and 
2009 (1.18 t/ha). Rainfall in 2005 and 2007 was also 
favourable for wheat cultivation. It is not surprising 
to see that yields for rainfed wheat track rainfall 
particularly well.

Figure A5.2 compares yields of maize, which was also 
targeted by the ACIAR programs under evaluation, with 
yields of rice and barley. The yield trends for all three 
crops are generally in lockstep, and the poor weather 

Figure A5.1. Wheat yields, 2003 to 2011. Data source: FAO.
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conditions of 2008 and 2011 are evident in the data. The 
maize yield declined slightly over the period, and there 
did not appear to be any significant difference between 
the changes in yields for rice and barley and those for 
maize. After 2008, there was a brief recovery in yields 
for all three crops, but a flattening in rice and barley 
yields after 2009. A fall in maize yields did not occur 
until 2010.

Figure A5.3 shows the development of national wheat 
yields in Afghanistan over a longer period (from 1993 
to 2010, omitting 2011) and compares them to wheat 
yields over the same period in India.

The 1993–2010 period was chosen because it allows 
us to divide the data into two periods of equal length: 

the period from 1993 to 2001, which was before the 
implementation of the ACIAR programs, and 2002 to 
2010, which covers most of the period of operation of 
the programs.

India’s yields were characterised by a slow but relatively 
steady increase over the period, with few peaks and 
troughs in comparison to Afghanistan. Trends in 
Afghanistan’s yields over the 1993–2001 period look 
different from the trend over the 2002–2010 period, 
which was characterised by greater volatility but also by 
more marked improvements in yields. This is illustrated 
in Table A5.1, which compares the compounded annual 
growth rate (CAGR) of wheat yields of the two countries 
over those two periods.

Figure A5.2. Yields of rice, maize and barley, 2006 to 2011. Data source: FAO.
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Figure A5.3. Wheat yields in India and Afghanistan, 1993 to 2010. Data source: FAO.
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Table A5.1 Wheat yield trends in Afghanistan and India, 
1993 to 2010

Afghanistan India

CAGR of wheat yield, 
1993–2001 (%)

–1 .95 1 .85

CAGR of wheat yield, 
2002–2010 (%)

2 .36 0 .89

Source: FAO .

While growth was positive for both periods in India, 
it was negative for the first in Afghanistan. More 
importantly, notwithstanding Afghanistan’s poorer 
performance in the first period, its CAGR in the 
second period was higher than India’s. Thus, there was 
a period of significant improvement in wheat yields in 
Afghanistan over the 2002–2010 period.

We also estimated the mean of wheat yields over the 
1993–2001 and 2002–2010 periods in Afghanistan and 
India (Table A5.2).

Table A5.2. Mean wheat yields in in Afghanistan and 
India, 1993 to 2010

Afghanistan India

Mean of wheat yield, 
1993–2001 (t/ha)

1 .61 1 .72

Mean of wheat yield, 
2002–2010 (t/ha)

2 .02 2 .02

Source: FAO .

Before 2002, Afghanistan’s average maize yield over the 
longer term was lagging India’s but it caught up over 
the 2002–2010 period, when the average was more than 
25% higher than in the previous period.

Figure A5.4 and Table A5.3 show maize yield trends, 
comparing Afghanistan’s performance with India’s.

India’s performance was remarkably consistent over the 
period, compared to the more volatile changes in yield in 
Afghanistan. There does appear to be a break between the 
two periods, insofar as the first period was characterised 
by a long period of declining yields followed by a sudden 
increase in 2001. By contrast, the second period was 
characterised by a fall in yields from 2002 to 2003, but 
followed by significant increases until 2007. However, 
the falls in yield from 2008 onwards negated a large 
proportion of the gains that were made from 2003.

Nonetheless, Afghanistan’s maize yield growth rate in 
the second period was a substantial improvement over 
the negative result for the first period and also exceeded 
India’s average yield growth.

Table A5.3. Maize yield trends in Afghanistan and India, 
1993 to 2010

Afghanistan India

CAGR of maize yield, 
1993–2001 (%)

–0 .81 3 .17

CAGR of maize yield, 
2002–2010 (%)

4 .73 2 .05

Source: FAO .

Figure A5.4. Maize yields in India and Afghanistan, 1993 to 2010. Data source: FAO.
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We also estimated the mean of wheat yields over the 
1993–2001 and 2002–2010 periods in Afghanistan and 
India (Table A5.4).

Table A5.4. Mean maize yields in Afghanistan and India, 
1993 to 2010

Afghanistan India

Mean of maize yield, 
1993–2001 (t/ha)

1 .08 2 .55

Mean of maize yield, 
2002–2010 (t/ha)

1 .59 2 .73

Source: FAO .

Yields in targeted provinces

The provinces targeted by the ACIAR programs as 
demonstration sites for new strains of wheat, new 
farming methods, or both, included Balkh, Kabul, 
Parwan, Baghlan, Kunduz, Badakshan, Nangarhar, 
Laghman and Herat:

 ▪ Parwan was one of four areas where demonstration 
plots of Solh-02 and Gul-96 were grown from 2005. 
The others were Baghlan, Badakshan and Kunduz.

 ▪ Kunduz, Balkh and Herat were the sites of breeder 
seed production of Solh-02 and Parva-2 in 2005.

 ▪ Kunduz and Herat were also sites where a range of 
other promising strains, such as Lalmi-1, Daima-96 
and PBW-154, were sown in small plots.

 ▪ Kabul, Nangarhar, Laghman and Parwan were sites 
for on-farm demonstrations of the base seed of the 
new wheat variety Chonte #1.

 ▪ Laghman was singled out as a district where farmers 
who had previously produced opium might be 
induced to plant legal crops, such as wheat, because 
of these demonstration projects.

Although other provinces, such as Mazar and Darul 
Aman, were also targeted, data on wheat yields in those 
provinces are not available from the FAO.

The figures below compare trends in total wheat 
yield (the average of irrigated and rainfed wheat 
yields) in the selected provinces with their regional 
averages (excluding the contribution from the selected 
provinces). The selected provinces experience similar 
weather conditions, such as rainfall, to other provinces 
in the same region.

Balkh’s yield trends are consistent with those for the 
region (Figure A5.5). While yields are higher in Balkh, 
the difference between Balkh and the rest of the north 
did not change over the period.

The pattern of results for selected north-eastern 
provinces is similar (Figure A5.6). While there were 
absolute differences in yield, there was no apparent 
pattern in the changes in those differences over time.

Figure A5.5. Wheat yields: Balkh vs northern regional average, 2003 to 2011. Data source: FAO.
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Figure A5.6. Wheat yields: Bughlan, Kunduz and Badakshan vs north-eastern region, 2003 to 2011. Data source: FAO.
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Figure A5.7 compares yields in Kabul and Parwan to the 
average for the central region. With the exception of the 
2010–2011 period, Parwan did not perform significantly 
better than the region. From 2006, Kabul’s performance 
closely tracked the regional average until around 2008, 
when it exceeded the average.

Herat’s performance over the entire period was slightly 
above the regional average, although it showed the same 
pattern of changes over time, again with no evident 
pattern of divergence (Figure A5.8).

While Nangarhar’s performance closely tracked 
the average for the eastern region, Laghman’s yield 

performance was significantly above the average for the 
period (Figure A5.9). Importantly, the divergence has 
increased over time.

Figure A5.10 shows the average wheat yields for the 
targeted provinces and compares them to the yearly 
averages for wheat yields in the rest of Afghanistan. As 
in the previous comparisons, there is no evidence of 
relative increases (over time) in yields for the selected 
provinces compared with the remainder of Afghanistan.

Figure A5.11 compares the average CAGR of wheat 
yields for selected provinces with the national growth in 
wheat yields.

Figure A5.7. Wheat yields: Kabul and Parwan vs central region, 2005 to 2011. Data source: FAO.
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Figure A5.8. Wheat yields: Herat vs western region, 2005 to 2011. Data source: FAO.
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Figure A5.9. Wheat yields: Nangahar and Laghman vs eastern region, 2003 to 2011. Data source: FAO .
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Figure A5.10. Average wheat yield for selected provinces vs national average, 2003 to 2011. Data source: FAO.
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Figure A5.11. Compounded annual growth rate of wheat yields in targeted provinces vs national average, 2005 to 
2011. Data source: FAO.
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Slightly fewer than half the targeted provinces 
experienced annual yield growth above the national 
average. Five experienced declines (Herat and 
Badakhshan being the worst performing provinces). 
However, it is difficult to disentangle performance 
relative to the national average for those provinces 
because of the common weather conditions they may 
have faced, given their locations.

Of all the provinces studied, only Badakshan recorded 
performance both below the national average and 
consistently below its own regional average. Taking into 
account the common weather conditions Badakshan 
faced with other provinces in its region, this suggests 
that it is the only province where the ACIAR programs 
did not have any performance-raising impacts.

Kabul, Parwan, Nangahar and Laghman experienced 
yield growth significantly above the national average. 
This partly reflects the fact that the eastern and central 
regions performed well above the national average due 
to more favourable weather conditions. However, all 
these provinces performed close to or well above the 
average for their regions.

The strong performance in Laghman provides some 
indirect support for the claim that these initiatives may 
be likely to reduce incentives for the illegal cultivation of 
opium in the province.

Cultivation area

Figure A5.12 shows the cultivation area for irrigated and 
rainfed wheat over the 2006–2011 period. The size of the 
area planted to rainfed wheat is more volatile because 
rainfed cultivation is highly dependent on favourable 
weather. Ignoring 2011, there was a small increase in 
cultivation area for both irrigated and rainfed wheat 
through to 2010. The most noticeable increase for both 
types of cultivation was in 2009. The area planted to 
rainfed wheat also increased from 2006 to 2007.

Figure A5.13 plots wheat and maize cultivation in 
Afghanistan over the 1993–2010 period. The 1993–2001 
period was characterised by a decline in cultivation 
area for both crops, especially for maize, but in the 
2002–2010 period there was significant growth in both.

There was a nearly 4% per year increase in the 
cultivation area for wheat over the 2002–2010 period 
(Table A5.5). The annual growth rate for the period was 
higher than the annual increase in India in the same 
period.

However, the area planted to maize declined due to 
significant volatility, even if more slowly than in the 
1993–2001 period.
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Figure A5.12. Cultivation areas of irrigated and rainfed wheat, 2006 to 2011. Data source: FAO.
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Figure A5.13. Wheat and maize cultivation in Afghanistan, 1993 to 2010. Data source: FAO.
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Table A5.5. Wheat and maize cultivation area trends in Afghanistan and India, 1993 to 2010

Afghanistan India

CAGR of wheat cultivation area, 1993–2001 (%) –0 .07 1 .09

CAGR of wheat cultivation area, 2002–2010 (%) 3 .52 1 .3

CAGR of maize cultivation area, 1993–2001 (%) –15 .23 1 .2

CAGR of maize cultivation area, 2002–2010 (%) –3 .67 1 .6

Source: FAO .
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Rainfall patterns, other physical factors and 
agricultural productivity

Rainfall patterns have a significant impact on yields. 
While too little rainfall in a given year can lead to 
reduced yields, too much rainfall, insofar as it leads to 
flooding and therefore crop damage, can also lead to 
smaller yields.

The rainfall data we have put together begins from 2007, 
as detailed rainfall data at the regional and provincial 
levels are only available from that time. The figures are 
for rainfall from the latter part of the previous year to 
the early part of the named year, as that period covers 

the crop growing cycle (which is from either October to 
March or November to April).

Figure A5.14 shows the rainfall for the northern 
provinces from 2007 to 2011.

For comparison, average annual wheat yields for the 
northern region as a whole are shown in Figure A5.15. 
The peaks in rainfall in 2007, 2009 and 2010 for most of 
the northern provinces coincided with peaks in wheat 
yields over the same period. The main troughs in rainfall 
in 2008 coincided with falls in yields in that year. A fall 
in yields was also recorded in 2011. Although rainfall in 
2011 does not appear to have been substantially lower 
than in 2010, there were declines in rainfall in three 
out of the four provinces, including a clearly significant 
reduction in Juzjan.

Figure A5.14. Annual rainfall over the crop growing cycle, northern provinces, 2007 to 2011. Data source: FAO.
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Figure A5.15. Average annual wheat yields in the northern region, 2007 to 2011. Data source: FAO.
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Similar relationships for the north-eastern region 
are shown in Figures A5.16 and A5.17. For example, 
the poor rainfall in the north-eastern provinces was 
matched by steeply declining yields in the region in 
2008, while an increase in rainfall in 2009 in three out 
of the four provinces was matched by yields greater than 
in 2007.

Rainfall patterns differed slightly in the eastern region. 
For example, while the eastern provinces also had 
2009 as a peak rainfall year, a decrease in rainfall was 
observed in 2010 before a modest increase in 2011. 
Nonetheless, the wheat yields in the region as a whole 
broadly matched the peaks and troughs of rainfall in 
both the north-east and the east.

Figure A5.16. Annual rainfall over the crop growing cycle, north-eastern provinces, 2007 to 2011. Data source: FAO.

0 

200 

400 

600 

800 

1,000 

1,200 

1,400 

m
m

 

2007 2008 2009 2010 2011

Bughlan 

Kunduz 

Takhar 

Badakhshan 

Figure A5.17. Average annual wheat yields in the north-eastern region, 2007 to 2011. Data source: FAO.
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The relationship appears to be less clear-cut for the 
eastern provinces (Figure A5.18). While rainfall 
declined in 2008, yields increased (Figure A5.19). 
However, in other years, yields were generally consistent 
with rainfall. Because we are dealing with overall wheat 
yields, some of the lack of correspondence may reflect 

differing proportions of rainfed and irrigated wheat 
in the different regions. Irrigated wheat yields can be 
expected to be less responsive to rainfall patterns than 
rainfed wheat yields. By far most of the wheat grown in 
the east is irrigated, whereas most of the wheat grown in 
the north is rainfed.

Figure A5.18. Annual rainfall over the crop growing cycle, eastern provinces, 2007 to 2011. Data source: FAO.
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Figure A5.19. Average annual wheat yields in the eastern region, 2007 to 2011. Data source: FAO.
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Figures A5.20 and A5.21 show that annual wheat yields 
in the western provinces also tracked annual rainfall 
reasonably well, with the exception of 2010 and 2011, 

when improved rainfall did not translate into higher 
yields. The increased rainfall in 2011 went against the 
general national trend of poor rainfall in that year.

Figure A5.20. Annual rainfall over the crop growing cycle, western provinces, 2007 to 2011. Data source: FAO.
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Figure A5.21. Average annual wheat yields in the western region, 2007 to 2011. Data source: FAO.
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Figures A5.22 and A5.23 show the relationship between 
rainfall and wheat yields in central Afghanistan. The 
anomalies were in 2007 and 2008, when rainfall changed 

in the opposite direction to yields. However, the wheat 
planted in the central region is overwhelmingly irrigated 
wheat.

Figure A5.22. Average monthly rainfall, central provinces, 2007 to 2011. Data source: FAO.
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Figure A5.23. Average annual wheat yields in the central region. Data source: FAO.
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Below we summarise national rainfall trends year by 
year from 2005 to the present, along with other relevant 
physical conditions noted in past annual Agriculture 
prospect reports by the Ministry of Agriculture, 
Irrigation and Livestock. Refer also to Figure A5.1 in 
this appendix, which documents yields for irrigated and 
rainfed wheat.

Weather synopses

2005

Rainfall from late 2004 to early 2005 was above average 
in all parts of the country, and there was also higher 
than average rainfall in mid-2005. Rainfall was higher 
than the long-term average, especially in the east and 
south. Generally, 2005 was seen as favourable for winter 
and spring crop growing. This was reflected in 2005 
being one of the peak years for rainfed wheat yields. 
Rainfed wheat yields in the east and south were high 
and close to irrigated wheat yields (at 2.09 t/ha and 
2.58 t/ha, respectively, which were also high relative 
to the national average of 1.82 t/ha), whereas in other 
regions irrigated wheat yields tended to be significantly 
higher.

2006

Rainfall from late 2005 to early 2006 was lower than the 
long-term average, and the dry spell continued through 
to May 2006. Mainly because of the low rainfall, there 
was a considerable reduction in yields, with the north 
and north-east regions hardest hit by the failure of 
crops, particularly rainfed wheat. This was consistent 
with the significant dip in rainfed wheat yields shown in 
Figure A5.1. It was also consistent with the low rainfed 
wheat yields recorded for the north and north-east 
regions, which were 0.99 t/ha and 1.33 t/ha, respectively, 
compared to the national average of 1.38 t/ha.

2007

Rainfall from late 2006 to early 2007 was generally 
favourable for winter and spring crop growing, and 
that situation persisted through to April and May 2007. 
However, demonstrating the precariousness of physical 
conditions for agriculture in Afghanistan, this otherwise 

good rainfall pattern was also accompanied by flood 
damage. The net crop area damaged by floods was 
estimated at 7,500 ha. The generally positive weather 
was nevertheless reflected in an improvement in wheat 
yields in 2007.

2008

Rainfall in October and November 2007 in most parts 
of the country was well below normal. Although the 
situation improved slightly by early 2008, 2008 was 
generally a period of low rainfall, which was consistent 
with the dip in yields in that year. The best rainfall 
was in the eastern region, where rainfed wheat yields 
reached 2.79 t/ha, which was significantly above the 
national average for rainfed wheat of 1.23 t/ha.

2009

Rainfall from late 2008 to mid-2009 was above normal 
and favourable to crop growth. However, there can be 
too much of a good thing: an estimated 35,000 tonnes 
of cereal production was lost to flooding. Another 
significant contributor to lost production was cereal 
rust. A decline in yields in the next season is shown in 
Figure A5.1.

Surveys by MAIL cited ‘increased use of improved 
seeds’ and ‘effective and timely control of pests and 
diseases’ as contributing to a good harvest. These 
were developments that were promoted by the ACIAR 
programs assessed in this report.

2010

For the first time in recent years, Afghanistan had good 
harvests in 2010 for the second consecutive year. By 
May 2010, the weather was regarded as ‘very favourable’ 
for standing crops. However, there was once again flood 
damage to agricultural production and infrastructure 
in the northern, western and central regions. Generally, 
the favourable conditions were reflected in the yields for 
rainfed wheat, which held steady over 2009 and 2010, 
although irrigated wheat yields fell slightly in 2010.

MAIL noted increased use of improved seed and 
the effective and timely control of pests and diseases 
as factors contributing to good cereal production 
prospects.
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2011

While all areas experienced good rainfall in late 
2010, MAIL noted in January 2011 that rainfall at 
that time was ‘not at all sufficient for optimal growth 
and development of crops and pasture’. It remained 
unsatisfactory in April 2011 in the north, north-east 
and west. The year was therefore marked by a failure of 
rainfed crops. This was consistent with the significant 
dip in yields of rainfed wheat in 2011 shown in Figure 
A5.1. In 2011, yields of rainfed wheat fell from 1.07 t/
ha to 0.34 t/ha. According to the report for that year, 
irrigated wheat was also affected by reduced water flow 
in rivers, hence the equally substantial falls in irrigated 
wheat yields.
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