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U544 Thank you. Hello everyone. My name is Mesay Yami. I am going to share with you a study I did together with Prof. Ferdi Meyer & Rashid Hassen 
on the impact of production shocks on maize market in Ethiopia.
User; 2017-09-04



Introduction 

• Price stabilisation and food security are major priorities for
many African countries.

• The power of many African governments has been
threatened by the instability of food prices.

• Governments take on the responsibility of mitigating food
price instability risks (Smith, 1997).

• How government intervention reconciles with other
stakeholders’ interests?

U528

U529

U530



Slide 2

U528 This is not surprising, given the fact that the majority of households spend much of their expenditure on food items.
User; 2017-09-03

U529 As a result, the power of many African governments has been threatened by the instability of food prices and their inability to provide adequate 
food security for the poor.
User; 2017-09-03

U530 In many countries, governments take on the responsibility of mitigating food price instability risks (Smith, 1997). However, a challenging question
concerns how government intervention reconciles with other stakeholders’ interests, especially those in the private sector.
User; 2017-09-03



• African governments implemented different types of
interventions to tame soaring food prices of 2007/08.

• One major form of intervention comprises export bans.

• Egypt, Malawi, Tanzania, Uganda, and Zimbabwe have
imposed export bans (FAPDA, 2017).

• Export bans can reduce domestic grain prices.

• Diverging views on the impact of export bans.



• No significant relationship between an export ban and
domestic prices (Porteous, 2012; Chapoto & Jayne, 2009).

• Diao et al. (2013) found that the maize export ban in
Tanzania reduced maize producer prices by 9 to 19 %.

• The Ethiopian government has imposed an export ban on
maize since 2008.

• The ban may create a disincentive for production.

• Price instability in maize will affect other tradable and non-
tradable crops (Getnet, 2009; Rashid, 2011).
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U534 Porteous (2012) and Chapoto and Jayne (2009) found no significant relationship between an export ban and domestic prices.
User; 2017-09-03

U535 The authors argue that in most African countries, export bans are implemented in response to soaring domestic grain prices. Unless the prices in 
other trading countries rise much faster, the higher domestic prices are likely to make exports unprofitable and the ban unnecessary.
User; 2017-09-03

U536 The ban was temporarily lifted on two occasions, following the bumper harvests of 2010 and 2014.
User; 2017-09-03

U565 In contrast
User; 2017-09-14

U566 However, the export ban may create a disincentive for production if the domestic maize price were to decline below the export parity price.
User; 2017-09-14

U580 Since maize is a major food crop in Ethiopia, any price instability in the domestic maize market is expected to have an adverse effect on other 
tradable and non-tradable goods.
User; 2017-09-16



• The export ban may also distort maize food availability and
food security in the eastern Africa region.

• Maize is the major staple crop consumed and traded in the
region (FEWS NET, 2016).

• Several eastern Africa countries have relied on cross-
border maize trade to fill their shortfalls (South Sudan,
Kenya, Rwanda, & Somalia).

• These regional maize demands have been mainly met by
imports from Uganda, Tanzania, and Ethiopia.

Implications for regional trade  
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U538 This is because mazie is the second most-traded commodity, next to sesame, in the east African cross-border area.
User; 2017-09-03

U539 For instance, countries such as South Sudan, Kenya, Rwanda, and Somalia rely on formal and informal cross-border trade to import maize.
User; 2017-09-03

U572 Nevertheless
User; 2017-09-15



• Maize production in Tanzania and Uganda does not exceed
3.5 million metric tons (USDA, 2017).

• The Ethiopian maize market has the potential to supply
affordable and quality white maize to eastern Africa
countries.

• Several initiatives for maize exports to eastern Africa
maize-deficit countries are being halted by the Ethiopian
export ban.

– the Purchase from Africans for Africans (PAA)
programme
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U540 For instance, South Sudan alone imported more than 500 thousand tons in 2013 (Dorosh et al., 2016). Furthermore, Tanzania has tightened up 
on maize exports to the region, depending on domestic harvest conditions.
User; 2017-09-04

U554 In normal seasons, Kenya imports 30% of its domestic maize consumption.
User; 2017-09-13

U558 Kenya maize production is about 3 milli mt, while import is about 1.2 million mt
User; 2017-09-14

U541 the world food program initiatives
User; 2017-09-04

U542 planned to procure maize from Ethiopian farmers for export to the rest of the eastern Africa countries. However, the frequent export ban has 
become the main roadblock to this initiative.
User; 2017-09-04

U551 One of this initiative is
User; 2017-09-13

U555 Kenya is producing about 3 million mt of maize. 

While Uganda maize production is about 2.5 million mt.
User; 2017-09-13

U567 However, maize production in Tanzania and Uganda does not exceed 3.5 million metric tons and is not enough to supply the regional demand 
(USDA, 2017).
User; 2017-09-14

U594 However, several initiatives for maize exports to the region including the WFP initiatives of the Purchase from Africans for African program has 
been affected by the frequent lift and re-imposition of maize export bans in Ethiopia.
User; 2017-09-19

U595 Ethiopia has the potential
User; 2017-09-19



• The Ethiopian government has requested the Agricultural
Transformation Agency (ATA) to advice government.

• This study has attempted to support the on-going policy
discussions by providing evidence on the likely impact of
production shocks on the white maize market and the trade
regime in Ethiopia.

• We compared the white maize parity prices during a
normal harvest season and simulation periods.

• The simulation period is analysed for a bumper harvest and
a drought season.
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U545 We compared the white maize parity prices during a normal harvest season with a hypothetical parity prices computed for a bumper harvests 
and a drought season.
User; 2017-09-04

U552 This study is an attempt to support this on-going policy issue
User; 2017-09-13

U568 In order to solve this pressing issue,
User; 2017-09-14

U581 the agricultural advising agency,
User; 2017-09-16

U582 In order to solve this pressing issue, the Ethiopian government has requested the agricultural advising agency, the Agricultural Transformation 
Agency (ATA), to advice government as to whether to temporarily lift maize export ban in case of good harvest seasons.
User; 2017-09-16



Literature 

• Previous studies

– Impact of production shocks on the Ethiopian agriculture at one
point in time (Dercon & Krishnan, 2000; Dercon, 2004; Deressa
& Hassan, 2010; Porter, 2012; Thiede, 2014; Hill & Porter, 2017).

• Our study

– We demonstrated the dynamic impact of a bumper harvest and a
drought shock on the maize market and on the trade regime in
Ethiopia.

– The shocks were invoked into the system in 2017.

– Market outlooks period from 2017- 2025.
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U585 which is inadequate to capture the effect of weather-induced shocks across time
User; 2017-09-16

U586 Furthermore, these studies exclusively focus on welfare outcomes such as consumption expenditures, asset ownership
User; 2017-09-16

U587 Previous studies have examined the impact of production shocks on the Ethiopian agriculture at one point in time (Dercon & Krishnan, 2000; 
Dercon, 2004;Deressa & Hassan, 2010; Porter, 2012; Thiede, 2014; Hill & Porter, 2017).
User; 2017-09-16

U588 When we say the effect on the trade regime, we mean that we examined the profitability of maize export and import decisions under the 
occurrence of these shocks. This can be done by comparing the white maize parity prices during a normal harvest season with a hypothetical 
parity prices computed for a bumper harvests and a drought season.
User; 2017-09-16

U589 In this study
User; 2017-09-16

U596 The shocks were introduced into the model in the 2017 baseline period and we examined their effect from 2017 until 2025 outlook period.
User; 2017-09-19



Data source 

• FAO, IMF, USDA, Central Statistical Agency of Ethiopia
(CSA), Ethiopian Grain Trade Enterprise (EGTE), &
National Meteorological Agency of Ethiopia (NMA).

• Monthly rainfall data were obtained from NMA.

• Time series data on maize area harvested, stocks,
production, yield, net trade, and trends of maize crop
utilisation are extracted from USDA database.

– Maize balance sheet range from 2001 to 2015.
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U427 The study relied on data obtained from different sources including the Food and Agricultural Organization of the United Nations (FAO), 
International Monetary Fund (IMF), United States Department of Agriculture (USDA), Central Statistical Agency of Ethiopia (CSA), Ethiopian Grain 
Trade Enterprise (EGTE), and National Meteorological Agency of Ethiopia (NMA).
User; 2017-07-18

U428 Rainfall data from eleven surplus maize producing districts from Amhara and Oromia regions were used.
User; 2017-07-18

U429 Time series data on the maize balance sheet were extracted from USDA.
User; 2017-07-18

U431 The historical data for the supply and demand components of maize commodity balance sheet range from 2001 to 2015.
User; 2017-07-18



Model estimation & validation

• A single commodity partial equilibrium approach.

• Incorporates seven individual equations.

• Model validation: graphical & statistical methods

– Statistical methods

• Mean Average Error (MAE),

• Mean Average Percentage Error (MAPE),

• Root Mean Squared Error (RMSE),

• Theil Inequality Coefficient (U),

• Bias, Variance & Covariance proportions
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U432 The partial equilibrium model for the white maize market in Ethiopia comprises of three blocks: supply and demand blocks, and model closure.
User; 2017-07-18

U433 Including the identity and model closure, the partial equilibrium model for the Ethiopian white maize commodity incorporates seven individual 
equations.
User; 2017-07-18

U434 We close the model on price. Therefore, price is estimated as an identity.
User; 2017-07-18

U483 After estimating the single behavioural equations, we validated the robustness of results obtained from the above estimated individual 
equations.
User; 2017-07-23

U484 Both graphical & statistical methods were used to evaluate the adequacy of the model.
User; 2017-07-23

U485 Following Pindyck and Rubinfeld (1998), the following seven statistical techniques namely Mean Average Error (MAE), Mean Average Percentage 
Error (MAPE), Root Mean Squared Error (RMSE), Theil Inequality Coefficient (U), Bias, Variance and Covariance proportions were employed to 
evaluate the forecasting ability of the model.
User; 2017-07-23

U549 Theil Inequality Coefficient (U)????
User; 2017-09-12

U543 A single commodity partial equilibrium approach was used to investigate the maize price formation and a likely impact of a bumper harvest and 
drought shocks on the maize market.
User; 2017-09-04

U553 After estimating the behavioural models, model adequacy tests were carried out using both graphical and statistical methods
User; 2017-09-13

U574 The folllowing seven statistical methods were used to evaluate the forecasting ability of the models.
User; 2017-09-15

U583 RMSE and MAE depend on the scale of a dependent variable, while the next two statistics (MAPE and Theil Inequality Coefficient) are scale 
invariant.
User; 2017-09-16

U584 Mostly we relied on these tests to make a decision on the forecasting ability of the model. The theil inequality coefficients are close to zero and 
all behavioural equation MAPE is less than 10. Therefore, we can conclude that the estimated behavioural models perform reasonably well in 
tracking the actual values.
User; 2017-09-16
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U547 In the interest of time, I’ll not present to you the results from the single behavioural equations, maize market outlook analysis, and model 
adequacy tests. I will focus on findings from the simulation analysis.
User; 2017-09-04



Table 1: Impact of a 20% increase in maize yield (a bumper harvest)

Affected components Simulation outcome 

Maize yield  
Baseline  2.86 

% Change  +20% 
Maize production  

Baseline  6890 
% Change  +20% 

Domestic maize use 
Baseline  6858 

% Change  +14% 
  

Ending stocks  
Baseline  441 

% Change  +87% 
Nominal wholesale maize price 

Baseline  5733 
% Change  -81% 
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U3 When we look at the results, because of a 20 percent positive increase in the maize yield, maize production would increase by 20% in the 
short-run. While it increases maize use by 14%.  Maize area harvested is unaffected by the yield simulation. 

The impact of yield simulation is more pronounced and persistence on ending stocks and nominal maize price. Compared to the baseline, 
nominal maize price falls substantially by 81%. In the short-run, a 20% positive change in maize yield would increase maize ending stocks by 
87%, and the effect would also continue in the long-run.
User; 2016-12-13

U560 SA maize yield is  5 tons/ha
User; 2017-09-14

U495 The first shock is a bumper harvest, i.e. a 20 percent increase in the maize yield.  Ethiopia and SA are the only two countries in SSA that have 
managed to reach above 3 tons/ha in maize yields.  This is regarded as a big achievement for Ethiopia, where > 90 percent of maize production 
is produced by smallholder farmers. Ethiopia exceeded 3 tons/ha in 2012 and 2013 production seasons. The current maize yield is 2.9 tons/ha. 
However, there is still much scope for improving the current maize yield through the intensification of chemical fertiliser utilisation, conservation 
farming, mechanisation, and investment in irrigation infrastructure. Therefore, it is reasonable to believe that the country can replicate the success
in maize productivity with the expected improvement in government investment in infrastructural facilities. To this end, we introduced a 20 
percent positive shock in maize yield into the partial equilibrium maize model for Ethiopia and examined the dynamic effects of these shocks on 
the different components of the maize market in Ethiopia. The shock was introduced in the 2017 baseline period. And the results presented in 
Table 1 here is the short-run impact of a bumper harvest i.e. within the year impact of a bumper harvest.
User; 2017-08-15

U590 Simulation analysis is presented by comparing the baseline periods with the simulation values after the introduction of shocks in 2017. In this 
context, the baseline period refers to the above developed maize outlook periods from 2017-2025. While the scenario period is referring to the 
periods after invoking disturbances into the maize partial equilibrium model for Ethiopia.
User; 2017-09-16



Table 2: Impact of a drought

Affected components Simulation outcome  

Area harvested  
Baseline  2408 

% Change  -2% 
Maize yield   

Baseline  2.86 
% Change  -13% 

Maize production  
Baseline  6890 

% Change  -15% 
Domestic maize use 

Baseline  6858 
% Change  -11% 

Ending stocks  
Baseline  441 

% Change  -64% 
Nominal wholesale maize price 

Baseline  5733 
% Change  +61% 
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U496 In this simulation analysis, we combined the effect of a 10% decrease in rainfall for planting and production period. In doing so, we simulated the
possible impact of a drought occurrence on the maize market in Ethiopia. The shock was invoked into the system in 2017.
User; 2017-08-15

U497 Table 2 presents the impact of a drought occurrence on the maize market in Ethiopia. As illustrated in Table 2, the most affected components by 
a drought are ending stocks and maize price. A drought occurrence would decrease maize ending stocks by 64% in the short-run.  On the other 
hand, the effect of a drought could increase maize prices by 61% in the short-run.
User; 2017-08-15



Should maize be exported?

• An interesting question to ask is whether shocks (a
bumper harvest) in the maize industry necessitate a
temporary lift of the export ban on maize?

• Addressing this question is essential for answering the
most contentious policy issue of whether to lift the
export ban temporarily in case of a bumper harvest.

• by comparing the domestic maize prices with IPP and
EPP.
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U548 From a policy perspective, addressing this question is critical to provide policy alternatives for the government as to whether to lift the export 
ban temporarily in case of a good harvest season and to allow private traders to export maize.
User; 2017-09-04

U556 An interesting follow-up-question would be
User; 2017-09-13

U563 This can be done by comparing the domestic maize prices with the Import Parity (IPP) and Export Parity Prices (EPP) under different domestic 
maize harvest scenarios.
User; 2017-09-14



Fig 1: White maize export parity price analysis with a bumper 
harvest, 2005-2017 

Note: Export parity analysis is calculated using the US No 2, yellow maize, Gulf of Mexico
Source: Author’s calculation

• A 20% increase in maize yield would decrease nominal maize price by 81%.

• The domestic maize price would become lower than the export parity price for the
shock period.

• The domestic maize price would become 238% (110 USD/t) below the lower
threshold EPP.
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U498 Find out the difference between effective exchange rate and official exchange rate.
User; 2017-08-15

U506 As we demonstrated earlier, a 20% increase in maize yield would decrease nominal maize price by 81% in the short-run. This implies a decrease 
in maize price level of 238 per cent (110 USD/t) below the export parity price. This makes maize exports profitable, and has resulted in a trade 
regime shifts from autarky to an export parity regime.
User; 2017-08-16

U527 In this scenario, therefore, lifting the export ban on maize would be an advisable policy option for curbing further reduction in maize prices.
User; 2017-09-01

U550 How did you calculate this comparisons? We did this analysis by comparing the white maize parity prices during a normal harvest seasons with a 
hypothetical parity price analysis during a bumper harvests and a drought period. 

More on the assumptions

• The net trade is assumed to be zero during the simulation period. Meaning the export ban is in effect.

• We used the US no.2 yellow maize as international maize prices.

• The distribution costs including loading/unloading and transportation costs from the Djibouti port to Addis Ababa maize market is 
assumed to be constant.
User; 2017-09-12



Fig 2: Import parity price analysis for white maize with scenario 2 (a 
drought season), 2005-2017

• In the short-run, the effect of a drought would increase the nominal maize price

by 61%.

• This could result in the domestic wholesale maize price moving over the upper

threshold IPP by 46%(126 USD/t).

Note: Import parity analysis is calculated using the US No 2, yellow maize, Gulf of Mexico
Source: Author’s calculation

U499
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U499 On the other hand, the effect of drought could increase maize prices by 61 per cent in the short run (within the year). The effect could result in 
the domestic wholesale maize price moving over the upper threshold import parity price by 46 per cent (126 USD/t). As a result, maize imports 
would become profitable.
User; 2017-08-15



• South Sudan & Kenyan maize markets.

• South Sudan has increased maize import because of a
decrease in sorghum import from North Sudan.

– Maize imports increased from 176 thousand tons in 2009 to 583
thousand tons in 2013 (Dorosh et al., 2016).

• Other export destination market could be the Kenyan maize
market through Moyale border.

• We test long-run relationships between Addis Ababa maize
market prices with South Sudan and Kenya regional maize
markets.

Potential exportable markets 
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R124 Ethiopia could possibly export maize to deficit South Sudan and Kenyan maize markets.
Residences; 2017-04-20

R125 In this section, we test long-run relationships between Addis Ababa maize market prices with South Sudan and Kenya regional maize markets 
using the Johansen and Juselius (1990) cointegration approach. The results are given in Table 11.
Residences; 2017-04-20

U562 On regional maize market integration 

Why did you do this test in the first place? 

Is there any formal trade between these countries? Not that I know of 

However, we do expect cointegration between Eth-Juba and Ethi-Kenya maize markets through informal cross-border trade. The other factor is 
that since these countries are neighbouring countries, information flow may lead to market integration. Information flows may bring markets into
an equilibrium state in the absence of physical trade flows.
User; 2017-09-14

U575 Maize imports increased from 176 thousand tons in 2009 to 583 thousand tons in 2013. Moreover, the domestic demand for maize has 
increased; and per capita maize consumption is higher than per capita sorghum consumption in Juba (Dorash, et al., 2016).
User; 2017-09-15



Table 3: Johansen’s cointegration test between regional maize 
markets

Market pairs Sample period Lag 
length  Hypothesis 𝝀𝒕𝒓𝒂𝒄𝒆 𝝀𝒎𝒂𝒙 

Nairobi-Addis 
Ababa  

2006 M01- 2017 
M01 1 

 
𝑟 = 0 

 
 

𝑟 ≤ 1 

 
12.26 

(12.32) 
 

0.01 
(4.13) 

 
12.25** 
(11.22) 

 
0.01 

(4.13) 

Mombasa -Addis 
Ababa  

2006 M01- 2017 
M01 

1 

 
𝑟 = 0 

 
 

𝑟 ≤ 1 

 
10.37 

(12.32) 
 

0.065 
(4.13) 

10.31 
(11.22) 

 
0.065 
(4.13) 

Juba-Addis Ababa   2011M08- 2017M01 1 

 
𝑟 = 0 

 
 

𝑟 ≤ 1 

 
15.71** 
(12.32) 

 
0.052 
(4.13) 

15.66*** 
(11.22) 

 
0.052 

(4.129) 

Juba-Addis Ababa  
with shift dummy  2011M08- 2017M01 2 

𝑟 = 0 
 

𝑟 ≤ 1 

 
22.15*** 
(12.32) 

 
1.53 

(4.13) 

 
22.03*** 
(11.22) 

 
1.53 

(4.13) 

 
Notes: Owing to the unavailability of wholesale price, retail maize prices were used for Juba maize market; South Sudan got
independency in July 2011. Therefore, Juba’s maize price is from August 2011 onward.

U501
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U501 Co-integration tests between Juba and Eth was conducted with and without a shift variable. This is because South Sudan is in a renewed conflict 
since December 2013. Although a peace deal was signed in 2015, the war continues. To account for the impact of a renewed civil war on the 
co-integration rank, a shift dummy variable was incorporated.
User; 2017-08-15



Regional market cont…

• No cointegration between Addis Ababa with Kenya’s maize
markets at Nairobi and Mombasa.

• The absence of a long-run relationship could be attributed to
high transport costs linking Ethiopia with Kenya.

–The section between Awassa and Moyale in Ethiopia, and the
section between Moyale and Marsabit are in particularly bad
condition.

–occasional security problems between Moyale and Marsabit.

–even a price difference of 100 USD/ton would not trigger
profitable maize exports (Rashid et al. 2011). U576U577

U578

WU1
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U576 However, in the simulation analysis, because of a 20% positive yield shock, the Addis Ababa wholesale maize price could decrease by 110 
USD/ton below the export parity price. This maybe enough to stimulate profitable maize exports to Kenya.
User; 2017-09-15

U577 According to Rashid et al., (2011), even a price difference of 100 USD/ton would not trigger profitable maize exports because of the high 
transport costs on the routes from Addis Ababa to Nairobi.
User; 2017-09-15

U578 From the regional maize market cointegration analysis, we found no cointegration between
User; 2017-09-15

WU1 In addition, there are
Windows User; 2017-09-20



• Juba and Addis Ababa maize market are cointegrated.

• Evidence of cointegration between Addis Ababa and
Juba maize market was not expected.

• The occurrence of war does not fully impede trade and
price signal flows.

• These results are in line with the findings of Dorosh et
al. (2016).

Regional market cont…
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U7 On the other hand, we found cointegration between Juba and Addis Ababa wholesale maize market
User; 2017-04-27

U570 Evidence of cointegration between Addis Ababa and Juba maize market was not expected because the cross-border trade between Ethiopia with 
South Sudan faces high risks and transportation costs, making maize export less profitable for traders.
User; 2017-09-14

U571 However, our results indicated that the occurrence of war does not fully impede trade and price signal flows across spatial maize markets. These 
results are in line with the findings of Dorosh et al. (2016).
User; 2017-09-14

U591 • They  found market integration between Uganda and South Sudan maize markets
User; 2017-09-16

U592 this can be further researchable area
User; 2017-09-16



• We investigated a likely impact of a bumper harvest and
drought shocks on the maize market.

• We found that a 20% increase in maize yield could
reduce the nominal maize price by 81%.

– a decrease in maize price level of 238% (110 USD/t)
below the export parity price.

• The effect of a drought could increase maize prices by
61% in the short-run (within the year).

• At current market prices, maize export is unprofitable.

• Lifting the export ban.

Summary & conclusions 
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U20 In this study, we investigated a likely impact of a bumper harvest and drought shocks on the maize market and on the trade regime in Ethiopia.
User; 2017-07-21

U507 We found that a 20 per cent increase in maize yield could reduce nominal maize price by 81 per cent. This implies a decrease in maize price level 
of 238 per cent (110 USD/t) below the export parity price. This makes maize exports profitable, and shifts the trade regime from autarky to an 
export parity regime.
User; 2017-08-16

U509 On the other hand, the effect of drought could increase maize prices by 61% in the short-run (within the year).
User; 2017-08-16

U511 It is recommended that in order to complement the Ethiopian government price stabilisation efforts, it is essential to allow private sectors 
involvement in cross border trade. 

Involvement of private sectors in cross border trade can stabilise the domestic price during low maize price seasons.
User; 2017-08-16

U512 Therefore, lifting the export ban even during normal harvest seasons will not do harm to the domestic maize price.
User; 2017-08-16

U557 The policy recommendation is that the Ethiopian government should invest more in infrastructural facilities especially road infrastructure that 
links Ethiopia with the regional maize deficit countries such as South Sudan and Kenya. Investment in road infrastructure will increase the export 
parity prices and make maize exports more profitable for traders.
User; 2017-09-13

U579 At current market prices, the domestic price is wandering between the two border prices and become unprofitable to export maize.
User; 2017-09-15



Thank you!


